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ki dney, and i ntg{agf vivb! NEddiehéi s@verEobNatdy bs@BESAItRPvasoconstidtiondn et
al. (1990) Nature 3487 732-734). In addition, ET[err] receptors occur 20

on vascul ar swmmrmmgtsr and v isolaterk ¥asewar, JHERBhEUSEIE PISRAERHPWalealbRen
assocl ated Wit 1, G868 {.’Yﬁé?ér‘é e of ERBL NG GRBIALIRTKALEPYS ek SaRRES

wher eas ET[err]p Ors arel ocated on the vascul ar en 'Tum “l'in ed
to vasali I(Elgm ffd’mkﬁyﬁﬂaglvaebular be4.99ravdrRiisLadminist2Bion ¢03 106)
and have been associ at ed ~onchoconstricti Vﬁrédl sor dq_b l

By virtue of -t HNIALEEIGTRANDIR r°r D0 YopRidanpgd ORRET APPRTLIRSGE tissues

affinity of ea%oﬁﬁee%ﬂ% -ARtihg pressd éfﬂﬁﬁ@%ﬁ& darbctibRerasplecrively kel 9.

endo- thel'in i sope des varies in different tissues. For exanple
endot hel i n-1 BoigenblbLt@QPérEpﬂ_uaﬁélLﬁ_ebl_MEﬁﬁéLrﬁﬂ 14661 Ay rrh'solated

i onao her AR BElor Bamele, RO TS B FEC HoLe o1 67 b

non- car di ovegcudiaw btwsgiasyt prusibteds, komimaayc;&e ageenaln ghana, sragkd! dose elevates

gﬁgg?ﬁg: lunm_ 3| S tlalggl \%g%;rég@% outS?vrern&/Xttoetrgrtrrty mr%ﬂge%t hg dor{hehn induced

PCT/ US97/ 17402 yasoconstriction is not affected by antagonists to known neurdransmitters or
whi ch indicates that ETA receptors predom nate in cardi ovascul ar ti i_.guer%?ect

and ET[ er r pormeenrgitfagtor i)rtéﬁdﬁnaﬁ’&i'ﬂ‘Q%b\ﬁGﬁ'%ﬁPo‘iWé‘%ﬁP'é’rgq‘f%%ug
Endot hel i n plas E@I Ahvied) bSER&Hy Théresul SEMhibi
e.g., Internati %ﬁg%l@ %hggﬁ?l?éﬁygéﬁ% 32 2%;579@ rgnd S. QPat ent No 'E'auon

5,382,569, Wi chf dalszimsnfies mase hdceunm nnfhn@amaaséd brerrenh@er! fenthe eng- by
refer ence) Endot el in- apk 13} {} %‘gg thy i ndi vi dual s, as neasured
by r adi oi nRIHBELORPraE IA') pgrre a 8u 5 pg/m . Blood | evels of
endot hel i n- 1 agddotreliprataumediatebirgniendiebbel stimubites All\tf’\‘/aa!mer and
shock, myocardi al infarc- n, vasospastic ang | na, . kidn ai l.u nd
a variety of co‘r’r‘ﬁ’é’&??\?ep?&’l'té‘éﬁ@oﬁ?p"ﬁia%?rbgf guineR pb%t g &0 ﬁrﬁ%lgl%/ eﬁao{hehﬁ

herodi al ysis or 4 kelcqg%\é 4 Farbﬁplb%ﬂoﬁdcens@rcmr (Magdifdtei. mgaa‘grc&nrcar e@g@m
shock, myocardial infarction or pulnmonary hyper- t ensi on Ieg S as

hi gh as 35 B@/ rrﬂ__@a\)(?goé%?r) oBRetpeln (rsgases; 'é’\ﬂér yagqula) ’es's"anc‘i 19°51§3%&Snal s
I nternal Lt piosH ﬁg\%) anBHeR %Bﬁilérnfrlltl%té Ik, YIttré’ a potenpﬁnt%gen

| ocal , rather thanas stem c, regu In act or probable that the
15 levels of efnﬂ'oglbﬂriaruiaametslaeglahdalﬂShéhtﬂ infakes dhi mgh@npﬁ'ﬁér%‘f@éd%ﬂfb
much “higher than, cigtcul atin BEeVRle vel s of
endot hel i n haves'é?QBeB%éi”Wé’é‘?Uré ﬁ S isdsriglin. Invest, u‘?ferr ng ? ‘'om i scheni ¢
heart disease (Yas uderh@te ate s;(ew&ﬂ)ngwmﬁﬂmtvetanamg sites (diskodiatiofleBBEntRiry
et al. (1992) Br. Heart 67: 383~ gg' Circul ati nq \RBd 20 tissue d
endot hel in 2 Hmmvﬁ 2P xdQ é‘me dhe podathelins b \iBE yiegetiaT sy pieaneed in

other tissues, including the intestine, heart, lungs, kidneys, spleen, adrenal

glands and brain. Binding is not inhibited by catecholamines, vasoactive

peptides, neurotoxins or calcium channel antagonists. Endothelin binds and

interacts with receptor sites that are distinct from other autonomic receptors
30 and voltage dependent calcium channels. Competitive binding studies

indicate that there are multiple classes of receptors with different affinities for



wi th advanced yabloghsssg! erosis (Lerman et al. (1 991) New Engl. #cTiesg7/17402
325:997-1001). Increased endothelin i munoreactivity has al so been
associated with Buerger's disease (Kanno et al. (1990) J. Amer. Med. Assoc.
264: 2868) and Raynaud's phenonenon (Zanora et al. (1990) Lancet 336 25
1144-1147). Increased circulating endothelin |levels were observed in

pati ents who underwent percutaneous translum ngal coronary angi opl asty
(PTCA) (Tahara et al. (1991) Metab. din. Exp. 40:1235-1237; Sanjay et al.
(1991) Circulation 84(Suppl. 4):726), and in individuals (Myauchi et al.
(1992) Jpn. J. Phgeasd  § htich e ihd 9 :

Medi ci ne 114 464%9) rr ﬁ'ﬁ‘p%Fﬁ.?ﬁgﬁﬁmﬁrﬁﬁ‘%ﬂ@wﬁﬂ?@ﬁgéﬂﬁﬁé‘i‘h'ﬁ?&m
WO 98/ 13366 the venom of the snake Atractaspis eingadensis that cause severe coronary

PCT/ US97/ 17400 : N - 9-

human data supporY3SP§PRRTE ‘PSP RN CHRMDEY e Shetu@l and ARt Nl fomelegy to
and nunerous di seasddbthéii-@sand bind competitiveig @b hieé isBma0sitdRicSmabrane receptors
ant agoni st s cause endothelin is !ags_o)(ii&gt ed with certain

B
di sease st at es® arlfi?ag QSiie-n‘ﬂPis@éT gs,P : AlFgPEdl effects,
conpounds that can inteWfLhiStinct end¥thBlif et H@Ei@n@f@tgﬁéﬁ@Eﬁ,sﬂﬂé‘bggn

activities, such as endothel i n- receptor interaction
vasoconstri ct or adentifiey andrRNafclomgscerstdingCenpb neckptor have heen ésdiateidt (Arai et

endot hel i n ant agoni sfig-agtivity h nddentified. JFar exanpl a
fermentation pr ooﬂtﬁ%?o)sé%g%ﬁzf%gggkiégggﬁ,ﬂ ; ﬁ1gqr?g})e-§3§€§-§1§[p7%z'
18257B, has been 73@nNt Bhsed oAThaankiné dchf e84 ncaBlcAaeBipsbteitieddritBoy tha
cyclic pentapeptide, cyclo(D @ u-L-Ala-allo-D-1le-L-Leu-D Trp), which
inhibits ‘fer‘%’]”l‘@‘l’ : 1 B @PaRaESt 18t ieach reFeRIPhGONRIRSPRN S AeERrape _
tissues in a concsed%tnrnmod 88mains and!BREBAS Her JBRHMAEEinild nﬁrtgle-ar&e{ne%&lg\dvlfan

8 I ; err]M

aortic snooth nuscle, [err]M1in ventricle nmenbr anes and

in cultured aortimesvasoné phatsirise Mebsen)ger RNA feacbdingdatb recedtiobs habpibedinng

to receptors in tj s, in whi.ch ETlerr] receptors_predomnate at .
concentrations updets%gg%m[ae?' ARy ?E&/{%ﬁucéspénn(“t?%%@%ﬂeagtsﬁf‘"@‘aﬁ'%"t BRI ST
sugh ﬁs cycl of DhAﬁQt-rFBm}oB-c\iaiechﬁwfBuTEt\q)es(iB@'rsku@&))ecilﬁiaV(Mdl?ﬁrgﬁnﬁ‘m)zed
and shown to exhihit actiyity as ETA recept an onj.st see, U S. Patent
No. 5,114, 918 Ioqtiysy Res, Com 7621 @95%3 8% CEBTPEANRPReS) to be

PHARMACEUTI CAL  CQeledtiM fdrdrifaerielin-1 B9A1ark pr&lisrlirRnt i abrdi®aselRir ttiBues, ET,
inhibition by these cyclic peptides of endothelin-1 binding to endothelin-

speci fi c recept orf§CERHIrE aFe PredaMinABL I BORGFreioyasrylactissiesd inslediag dheicentral

Y e

5, 248, 807, 25 5,(340uGd@t 2 NBDBMNatube 388; ¥32:734)08d, &BBjion, TEESe=deptdbiscdiccur

Cer tai n ant hrafui SERB IS SRR i =F ARRRE RS atR TR i s Rapf dionr

N- pyri m nyl benzengsutiateawittesardiovascQRirf final BrRAZeAGIVhéQBaBIsfetam aliskases:
certai n napht hal enesul f onam des Nakai i ma et al. ;1991 il Ant | bi ot .
44:1348-1356; M y¥bhereas bls recep'®ss are logated,ppthe ygsculgr endethefium; igted &e
al . (1992) J. Nbd-va‘éfaarréﬁ%'é?é?%-a%ééﬁét Al §19§’ﬂt EEBS Lttrs. 292: Po3hbelldhd Rave
| shi kawa et al.; EP A1 O 569 193; P"AT 0 558 258, EP

been associated with bronchoconstrictive disorders.

25 By virtue of the distribution of receptor types and the differential
affinity of each isopeptide for each receptor type, the activity of the endo-
thelin isopeptides varies in different tissues. For example, endothelin-1

. inhibits '?%l-labelled endothelin-1 binding in cardiovascular tissues forty to
seven hundred times more potently than endothelin-3. '*l-labelled endothe-

30 lin-1 binding in non-cardiovascular tissues, such as kidney, adrenal gland, and

cerebellum, is inhibited to the same extent by endothelin-1 and endothelin-3,



VD 98/ 13366y,0 001336 repmsman
0 436 189 to BANYU PHARMACEUTI CAL CO., LTD (Cctober 7, 1991); Canadi an
Pat ent Application 2,067, 288; Canadi an Patent Application 2,071, 193;

U S. Patent No. 5,208,243; U S. Patent No. 5,270,313, U S. Pat ent No.
5,612,359, U S. Patent No. 5,514,696, U S. datent No. 5 5,378, 715; Cody
et al. (1993) Med. Chem Res. 3:154-162; Myata et al. (1992) J.

Anti bi ot 45:1041-1046; Myata et al. (1992) J. Antibiot 45:1029- 1040,

57 5, S SRR s i o T
365: 759- 761; IET@rawtp;tmeﬂremhmte Appbnmrdlonasm&/ﬁ&mg Ni shi ki be et al.
34 290-44s) Lﬁng’f'oﬁeg' DA Rl i BUe ks et BV aiRAGDH Y D flsgeraigtates Toce,

ant agoni sts_arg Al gReasiehalras 'Albgwc&:orPW@rQM@%?Q&aﬂ@% %53’vat§1t59é 021,
5,591, 761, 5,65/T,821, 5,514,691 464,853, International PCT application
No. 96/ 314925an8, 3812 éﬁﬁawmmulspmueqmatecmneﬂnsm:pmmmzmvanmsty by

In general, th f uny C VI es _i.n vitro assa

as ETA ant agon%aesf r%%@%:i Cgﬁg%t(#[gﬁgﬁl %gmgﬂg?%lg érh th%f'n%ﬁgﬂ?!SSG'serﬁaTlgF ]S"m or

| ess. A nunber raafioistmeincaspe Ry, hay ebabts®. 2828 pFMOWBIdY leo8sesiSendothelin-
activity in in_vivo aninal ot helin antagonlsts and

nodel s. . En
agoni sts as t h&@RGdlR PEECYERait g'gz‘?f'd"the“"' e ?{%‘éﬂtﬁgéﬂ sheelbgRY 26 dial aptarc-

conpounds t hat ¢;&x| h\beﬂids §§t‘3d ‘éhéMa ak|dh@[/€fﬁﬁt]reoénd a variefl 8f 5$nr%?ﬁ%nttl§£|re' ons
on the order of 1£rr | ower in standard in vitro assays

assess endd® hedlispraens a@mnagcm@rum@@mlsg mmdlﬁlwlsmﬂedlmhatrﬁa&(wao@tm or
utility (see, 352. 659

5. 248, 807, 5. 290 TS '§"hg§'td§§% hgé'l%‘?‘ %8!%"‘?8%‘%?’3%% g9 p‘g(}“’”"‘ﬂ BEbST 25
this activity, tesistdn leaajsmmmgheaﬂs&&(mgsmdbaed been mbsemetiukseé 0Btevirgrt let @t nent
of hyper t |.qQn, such as ripheral circ to failure, heart_ dj sease
such as @%ﬁ%ﬁm% %é%h“%ﬁaré%qauﬁgépgf’%"g is lik8lYatei al
infarction, be aPBLaM RAhEr BYES sQBEIraiR, reASPSIRASABtoN ASBUrBbabIRSthahai%d S,
Raynaud' s di sease cerebral stroke such as cerebral arterial spasm

cerebral i38helevals ofgndqihelineatthe erdathbelimissmaeothanyssle inskipge Binch

hermorrhage, asgjRBy t,bgrpap,hgm{b's;ervbg i on, renal failure, particularly
post-ischemc renal failure, cyclosporine WO 98/ 13366

PCT/ US97/ 17402 Elevated |eVﬁ'§rﬂerﬂd§»th€lift Pave glsodeencmeasyredan phsiehts e,
colitis, as mejs&ff@l’?né)]frlaﬁ{ ischemic heart disease {Yasuda et al. {1990) Amer. Heart J.

119:801-806, Ray et al. {1992) Br. Heart J. 67:383-386). Circuiating and

20 tissue endothelin immunoreactivity is increased more than twofold in patients

with advanced atherosclerosis (Lerman et al. {1991) New Engl. J. Med.
325:997-1001). Increased endothelin immunoreactivity has aiso been
associated with Buerger’s disease {Kanno gt al. {1990) J. Amer. Med. Assoc.
264:2868) and Raynaud’'s phenomenon {Zamora et al. {1990) Lancet 336

25 1144-1147). Increased circulating endothelin leveis were observed in
patients who underwent percutaneous transiuminal coronary angioplasty
(PTCA) (Tahara et al. {1991) Metab. Clin. Exp. 40:1235-1237; Sanjay et al.
(1991) Circulation 84(Suppl. 4):726}, and in individuals {Miyauchi et al.
{1992) Jpn. J. Pharmacol.58:279P; Stewart et al. {1991} Ann.Internal

30 Medicine 114:464-469) with pulmonary hypertension. Thus, there is clinical




inflammatory dyg98388e endot oxi c shock caused by or associ ated WRCINUS97/17402
endot helin, and ot her diseases in which endothelin has been inplicated.

In view of the nunerous physiological effects of endothelin and its 5
association with certain diseases, endothelin is believed to play a
critical role in these pat hophysiol ogical conditions (see, e.g.,
Saito et al. (1990) Hypertensi on 15: 734-738; Tomta et al. (1989) N
Engl. J. Med. 321: 1127, Kurihara et al. (1989) J. Cardi ovasc.

Phar macol . 13(Suppl. 5): S13-S17; Doherty (1992) J. Med. Chem 35:
1493-1 508; Moreln@ghanldatd i&ﬁﬂirtlﬁyﬁhe EorréftioRhsetiase incidasediTdotRSn leVerse
det ai |l ed know edge of the function and structure of the endothelin
peptide fanily siRSifl BURMEHRHSIESESS iﬂqfeﬁ n the progressi on and treat nent
of such conditions. Endothelin agdifls 2 33, ﬁbﬂi gg further understanding of
and to develop treatnents for |n medi ated or rel ated

di sorders, there is a Benmi:s’emnd@emﬁlnnfly akEocnatnqnwnidsentbmtdrseahﬁ ataéewandilist er

dot hel tivit tificat t hat
endot hel i 1 actd vi TYpicalf I RIS Asiologiesl T Eots, CemaRLis At Agotere sr

agoni sts, nay notwRRlot pHrEniidte@indottainl sbokhred WBELItRR, such Rfedtdnéiiel i n,
but may yield in therapeutically useful conpounds. In particul ar,

conpounds t hat specepiaraniejagtipreadcyasqganstrigier pativituceicon titersgt. Compounds
endothel in pept! dfge thibid dftdedehiPbntabBnifEHRERLY FRAbLPRidRAE
ot

identi - fyi ng essentia aracteristics of I'n pepti ges shoul d
aid in the desi gnexampleoﬁ fereertpeiot ipcoduye raf S trewie nmpge s i s akefnsis, ad;esmr@eex!;BE-

oar i cul ar 'y ho. £o45 Biahes 850N featief RocimAL: "ehep B PBoiktor AT oS /5 s =

ant agoni st s, and:chhHsperﬁéSedtﬁﬁahyg@(D@Ibm-A&I alQﬁDdléjEIL%%—DﬁQb) chvihidchibits
use, potent corrpounds Of)tl m zed in vivo activity as well as stable

formul ati ons and '$ililabglled qm‘m’? dirding in gardigyascular tisyipsda epEoncentration-
admi ni stration arc?e;:{}'aat gﬁgmannﬁr (ICqs 1.4 /Sﬂ;rt?lrférﬂfzesmb(g H ﬁxu@@lﬁo@ 89}M h?(/@"\ﬂlc‘ié)

provi de conpounds t ave Ity to rmd ate the brol ogica
activity of one anentrened andho. Fen%m@ultmee@orilsgpmthdesselﬂctﬂih)atbtéihﬂsm

in vivo. i § anot her, 0 ect to u tha have .use
specific endo eI'Pﬁ'béfnt?'Qa ﬁlté’trgcf”ﬁt ?{/rbgssflfes ' Vé{{‘@g’ Eford %@Qﬁ%@ma g at
PCT/ LJSg?/ 17402 concemra(tjnons ﬁp to 100 yM. Cvclic pentapeptides related {&?Eb1825’{18
an object to use conpounds fhat seC| nt eract i nhi bit t
interaction of erfsihas Frcipfsadeofrt ﬁ‘?%‘[‘i’rhp) ‘@%%Blzgr) p‘a‘f? been éVEH’eéFFed
obj ect her &}y Ekﬁ’o\%%'e‘iﬁ;tﬁpécfw?bé)ﬁ Pbcateh apeagsHiItdS ses el 8. Fabnt

treat ment of endot hel i n- medi at di seases. These conpounds shoul d be
useful as 5 tHéeapdi4, a1§gedsfykwa attad.; tsegatlsen EPoA 1 P dSEh 88 P oA P ed

di seases and
Sul f onanm des, zq ormﬁgwons 0 sLuFP()’nlém €s an?aﬁetg%lcligvf%{pdgg thartmmdeualsg{? Hbe

the interaction ciﬁhrartuﬁndsalth&dé wq):eméuieiemdfreriﬂ“ﬁkhaelrd 1 ariddiog tETe{remtﬂxellm

receptors are pr ovi n particul ar f onam des r

Sul f ona- A s b R Lk A T e Tk K T
peptide to ETA recePlor&T[02Ré] péfftRPacd aoarp@pﬁmvw;dntaﬂwsxuIrfa@aamedes are
substituted or unsubstituted thienyl, furan 5 and Byrrolg

sul f onam des. identified (See e.qg., 5 352 8 O 5 334 5 8 362,659 248 807

25 5,240,910, 5,198,548, 5,187,195, 5,082,838). These include other cyclic
pentapeptides, acyltripeptides, hexapeptide analogs, certain anthraquinone
derivatives, indanecarboxylic acids, certain N-pyriminylbenzenesulfonamides,
certain benzenesulfonamides, and certain naphthalenesulfonamides (Nakajima
et al. {(1991) J. Antibiot. 44:1348-1356; Miyata et al. (1992) J. Antibiot.

30 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 O 569 193; EP A1 0 5568 258; EP



Particul arl red sul fonam des are N-isoxazol yl t hi ophe 1492
vxrpﬁfgﬂtfoﬁé;s ! : . fifcﬁ«;&

m des wher ophene is substituted with an aryl group, preterably a
phenyl group, which has only one or two hydrogen substituents. These
conpounds appear to exhibit superior potency, efficacy, bioavailability, in
vivo half-life and/or stability conpared with conpounds where the aryl

group has nore than two hydrogen subsjigtuents, while avoiding
t oxi col ogi cal effects 20 associated with hydrophob| city. In addition,
t hese conpounds appear to exhibit good profiles in standard in vitro

toxicity 1e5151.0 436 189 maéD V?Spﬁ’ﬂﬁh‘/mfé’ﬁﬁ“ﬁ A\TEJOLTb”{ s¥Ber 7, 1991);

adm ni strati on, I's desir proper egree
hydr ophi | i ci tyCamsah Pﬁdﬂﬁ&ﬁplﬁiﬁt@hti,ﬂS?hE&BJ ¢bh6d|an Pataﬁtombmcta&a:mf t he

conmpounds. It has be n nd herein, t hat t hi | S, achl eved
if the aryl grédyy %[:’e § b tei“é’ f%%&& g fatey N?Jri'fzgroa{%
pent asubsti t UtPQrenEchI @64'2)@5@&9‘83 paseﬁtemaasw Jeloet @fs. PhtaMt!No. pr ef erably

be substituted at the 2, 4 and 6 positions, and one of these
substituents wpl37H&15; Cody maH@@uMsgaaﬁam&bﬁwﬁadety et al.

car boxyl and car, am t t.h d
ant agon st act Y SranuRist B2 et e Vel 88 aF THE82E3 Aumisl S D"
aryl group is s0k6} Fujitneto at at.Ne982) #EB8J.ebt. [BES Ui10Ms: OshashMetalnorgod) &y,

roups, such as al kyl u s nor e speci fical net hyl r oups, WO
88/ 12366 Antlblo){ 4@16 p 6856; EP Ap1 0] 496 4'52y Clozel ¥at a? (19%3) Nature

PCT/ US97/ 17402365 :759-781; International Patent Application W0O93/08799; N's’ﬁklbe et al.
then the aryl group will ‘preferably be penta- or hexasubstituted.

pent asubst 1@ utﬁ&%ﬁ)yﬂaigﬁgupé% 7l Re’ 34 :fand Bemigoi evialnti 1 9L B8] __m_ﬁtlr_\_t_he 3

posi tion and r I roxyl

acet oxy, car boxyld"%]é'M}? eﬁ‘%%?%gézf?j‘lﬁ ﬂalp@uc ) subg Ff‘ E&%HRI s% gferred to
achi eve hi ghesénﬂagwals?.s ate afsoaddsicvibéy id QX S! Pereapdlds. 6,464,853, 5,594,021, Such

st o, PR R C AR Y L1 9000 B AL Lo b on e mpgtidon

herein, olBEI6 /31D 0pkd IMbrratshi PORRHppRaitier No. W0 SElstgAgient s can
be determ ned enpirically using suitable animl nodels. 10

The sul f on}®i des, |H?:99€ﬁ=fﬁb tﬁﬁa*ﬂfrrﬁé@mwapwn%%\m aptiwtieg|in & vitre ggsays
esters and of heg perdnealidies deliRBhrrallaNeohifie ‘dRaglbAabdd50-100 um 67T
15 in whic flerr]f is a substituted or unsu stltut aryl or
het er oar yl grolepswAhnumber aj rseicbrcompp @ursis beaviet alem been ishowrdiongossessl kyl
group, an aryla rioﬁfi & Livo nSlUbiStI defed aryl group, a nitro group, an
am no group or YR HE GG AR T group. In particular, Arf[err]
i s alkyl or is a fi Eadathesihmnmsgﬁaﬁsteérﬂtﬁmﬁtutasdherapwmcwywlosti tuted
aromatic heteroa orrat C ri ar.t cu ar - . i.soxazol

sRyopR

pyri dazi ny and al ?‘Eﬂjf eq7 P&FWPﬁHP%mﬂj axhigit SEBYW/ at ICsgor”

pyrim di nyl ECeo weééiﬁrammz -dpYiHebrde N Y%t 100 ToraBR&Et it 4tHiab@ Y Oitfo BEEHRS,

i ncl udi ng aryl oxy substituted benzene groups or is a bicyclic or

tricyclic carb¥iat@ssgss epgetfelin @ntagonisti ofagonisgfagtivily Ravenpamaneiogiealt hese

conpounds cont S u alt 5 ngs ng the

conpounds of in 'ﬂryegg'hhgjr%i ‘F\J %rggttehg@ggi ?\ %l c%kbA?’ 2?4 59}18 5,352,6897
5,248,807, 5,240,910, 5,198,548, 5,187,195 and 5 082,838}. By virtue of

25 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, vasospasm, vascular restenosis, Raynaud’s disease,
cerebral stroke such as cerebral arterial spasm, cerebral ischemia, late phase

30 cerebral spasm after subarachnoid hemorrhage, asthma, bronchoconstriction,

renal failure, particularly post-ischemic renal failure, cyclosporine



t he formul a: &@98/1336@5 WO 98/ 13366 PCT/USS7/17402
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[err] or 15 in which Mis
(CH[err])[err]C( O (CH er [err])[err]C(O)NH(CH[err]),
(CHerr])[err] (CH=

) NH(CH[er]r) (SHerr])[err](CH

e

) CH(OH) (CH err]),

r]) (O ( CHESﬁrrdtl)xxmtéjuchqg(% rr"e]ﬁ“a@).u(ea'&cﬁi'ixs] )a% %Vé]li £ 8ner
err CHerr])
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. [err]),O (CHerr])S(OTJerr erein nis 20
in vxhrrtflannmtqwcdmea;aeé eadhtqmmeb@ﬁdemwe;d Dy oo a8sopatedewdthl y O
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[ err] (g
[ er err] )(CH[ébrliN]e)v{l@fftﬂ\éJHﬁjﬁ'é{reuﬁ]physb@ﬂ:ﬁlrdf)e{cﬁél’o} eRbbthelin and its
CH) ( 1), O (CHerr]), CHOD(CHerr]), (CHerr]),
CH[ (8H éF$CrE)lg(l@) MaH} Fert@pdlgﬁases, endothelin is bR['%\r to Rlayr 2 [eritical role
I t '
Rlerr], Rerr] ang, ﬁ{e%rerﬂatﬂﬁﬁh\?ﬁ&lggfc%fi%m(%?e%&% é%’ﬁ,?é%‘f‘,eféj J 1@?1: r(f?’gbk% e?;]

(i1) as follows:
and Rlerr] are eatiypengependent 7348 cladité ep@. (1989) Acayl.H). Kdd. 321: 1127;

NH , " CON y hal i.d alide, alkyl,
Al Koyl | alkynyt . KPR bt 5001 850 0, EoRIB el ol LR onl By 8155517,
al kyl thio, bahealkylan 23l k Wisdl Chéwl, 3 %'1@9:5mbbgnMorelaét‘@XY?a;ﬁmrBUn J.

al kyl carbonyl, 30 _ al kenylthio, alkenylam no, al kenyl ox sul fTnyT,
al kenyl sul fon)}p Pharmacol. 167: 427-428]. More detailed knowledge of the functlon and

to
( CH
( CH
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structure of the endothelin peptide family should provide insight in the
progression and treatment of such conditions.
To aid in gaining further understanding of and to develop treatments

for endothelin-mediated or related disorders, there is a need to identify

15 compounds that modulate or alter endothelin activity. ldentification of
compounds that modulate endothelin activity, such as those that act as
specific antagonists or agonists, may not only aid in elucidating the function
of endothelin, but may yield in therapeutically useful compounds. In
particular, compounds that specifically interfere with the interaction of

20 endothelin peptides with the ET, or ET; receptors should be useful in identi-
fying 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, particuiarly the sulfona-
mide compounds, are potent endothelin antagonists, and, thus, are ideal

25 clinical candidates. For clinical use, 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 endothelin

30 isopeptides and that exhibit in viva. It is another object to provide

compounds that have use as specific endothelin antagonists in vivo. It is also



al koxycar bonglg ogia¥éeam nocar bonyl, al kyl am nocar bonyl, ami ”003:"&919696[1/17402

(al kyl - am nocar bonyl ) al kyI acet oxy, hydroxyl, carboxyls

car boxyal kyl , car boxyal kenyl , al kyl sul fonyl am noal kyl, cyanoal kyl ,
acetyl, acetoxyal kyl, hydroxyalkyl, al kyoxyal koxy, hydroxyal kyl ,
(acet oxy) al koxy, (hydroxy)al koxy, 35 fornyl, sulfonyl chlorides, amno
aci ds, hexoses, O glycosides, riboses, |ower al kyl, CN,
-(CHerr])[err]C(O(CH err])[err], (CH[err]1)2[err] (CHerr])[err] N-1 ower
al kyl, -(CHerr])[err]C(ONH err], VO 98/ 13366

PCT/ US97/ 17402 . . L -15-
a D,L- or r aceny COBSHIS uE %em%o%r}c{sn%mt SBP"'@&E%‘M&FV%M"&@ or iphibi e de, a
hexose or ri bosmteFa'é(tﬁ)w[céra*r]dHl-lljeﬂahr;}eptiuedr\mth ET deesptoral koxyfss BAMGject

acet oxyal kyl CH err err
cg err { I o%er algREAn t%&m‘hg $’35'£1‘ﬁ J’ns ot SUCA Cﬂ[ﬂﬁ("g}’%’[ﬁiﬂ-[séh o[ weatroeqtents | |
-(CH err]) [ err] Bo&birerialddstel, dz?ea?élsf mwésec bb&' Shodd ekl 1. o
al kylaryl, al kyl heteroaryl, C(ONHRerr], - err S[
-C(O) N(H) N( HPM tharapeutic agents for the treatment Qﬁ er)daihellrea‘ﬂidlat\m dideaBpeandl,
Rerr], R[err] and Rerr], which substitute adj acent carbons
on the ring, toget Eer form al kyl enedi oxy, al kyl enet hi oxyoxy or

al kyl enedi t hi oxsuMMAR\‘ OF(‘KHHE NVENT&UN] 0 -S-(CHerr])[err]-0O,
-S-(CHerr])[err], 4, preferably 1 or 2) whi ch
i s unsubstituted or §HBQF?Tlﬁeédf<W‘“'iﬁ°“§ %Fléﬁé‘?fiﬂj“@ﬁé amd rnﬁt@dlsyfar ogens

with halide, | Om%rd@ldﬂﬁg] thEQH%rrﬁétlfd?’?(Mf ah et?xﬁbgwe RFer rﬂtaJeO\W?tE %ndégPETt he

ot hers of err], Rerr Rl err R err] are se as'fin (i);
and 0 receptorsase provyded.ofin Rpetigylar, Rpﬁpn}amldqserfoﬂmulﬁthems bf atmﬁbna

Tort] are et PSR ARLaS oo rvive.of e ol heTh pelS e,

group consi sti ngr BT, ezogptorisadre poavigikd. THecs@farEnside Sdre SdbstiRUARbE ],
n which nis 0-2, a D L or

?g:gnr I:R[arenr ;110 a‘é"ﬂ‘bsé'“f'iegggé’[”éf f]"ﬂ”y' akg)aygglylaﬁpl@r@pyg%, de, a sul fonyl

hi d CH (@rly pefdd -
o e ey Py $Re s e WS g ity

H  or mides where the t(fmphm\gnsm §tstt.¢@]i|m(mpgraf}ll) Qergr pigferabiyhen
Rlerr], Rerr], pfﬁ{rﬁf cuﬂ\ﬁﬁirc]w r?a%?tiﬂgr{e] orf'tWo |h¥ Egzeﬂl Aqblgﬂﬁ%ntg These

(c) Wnen |V|IS- err]-, Arfer I's not an err] is al kyl,
and Rlerr] and qrqrépm]mﬁa)amezarltyleechém euysriar mene R erefficaoyl BRpavailabhimy, e H;
ChC are ea nde ende sel ected from
hydr ogen, al kyl'2¥2 rBﬁfe'EfeﬁP%?‘gr &*E‘i" %“P’paé?%w'hhﬁ? QPHQ ﬁ?‘l?y? &g, pryl group
het er ocycl e, ar);dsahioydz thah" yﬂvaIHydmgen substitaem@X whilkl W dididlg t6XicbRaldsaY kffects

cycl oal kenyl ~and c n preferably 25 hydrogen, |oweral kyl,

| over al koxyi%naaﬁ %@Fﬁ@ é? %men“'c'ty In additigq,j these cCoMAOURAS @PPPar thher e
Rlerr] contai nsembli goab%léﬂl@@ n@@;ﬁhﬂﬁréﬁr@v&ro toxicity Ré&kerably 1 to 10, nore
preferably 1 to is selected from hydrogen, al kyl, al kenyl,

al kynyl , aryl, aI kyI '&rh?ﬁ begetferad yaatefor db yiva Rdministratdory it is desirabjectaal ky!l |
cycl oal kenyl, é’é!JoRe%%&eéfrﬂ; elif%@% [ Whlc][theeJuc s pgf%fag?\ﬁnolytlc

0-2; 30 R[err] |s hy roge
heterocycle arrapretties of the rammdw»d,s Id:)habdmlehyfloundyekemj fmnydamp!e that this

cycl oal kynyia RL%cHev%r(] fmeegrr g%l.?p Psntse Pas-t ;Iaérlljtta (cj)r hexasubstituted, preferably
pentasubstituted. If the aryl group is tetrasubstituted, it will preferably be
substituted at the 2, 4 and 6 positions, and one of these substituents will be
a polar group, such as hydroxyl, acetoxy, carboxy! and carboxamide. Such
substitution enhances the endothelin antagonist activity and the hydrophilicity
30 of the compounds. If the aryl group is substituted at the 2, 4 and 6 positions

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



VO 98/ 13366  wo 98/13366 i PCT/USI7117402
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or are substituted with one or nore substituents each sel ected

i ndependent |y fromZ, which as defined herein includes hydrogen,
hal i de, pseudohal i de, al kyl , al koxy, al kenyl, al kynyl, aryl, am no
acids, primary and secondary am des, O gyycosides, hexoses, riboses,

al kyl aryl, al kyl heteroaryl, heterocycle, 5 aralkyl, aral koxy, cycl oal kyl,
cycl oal kenyl , cycloal kynyl, OH CN, C(ORerr], OC(ORerr],
cqerr]Rlerr], ORRERIhb RPN dibup Sl p’%é@rkerwde%@rrxral ol' rrew/aémtnu{e% O, NHOH,
NR[err]Rerr], N err], err], err RLerr err]

CONR[.er r | R[ er r] q; pqqt@ql:}stqtgtqdyqyyb@'@ﬁpsam@fl th;§| shifdent will beia‘kgheyB poaitidn, and

Cyel oal kynyl - onivey EreRpRy Y ppoHirOPRY syt i ROl SURARD. G5By anc

(CH err])[err] O%calﬂaeiérhrdes Srﬁbrasmmabtrbu@breﬁuﬂbd as denivedsighestoepeisadfkyl ,
or | ower al kox err], whichis sel ected i ndependently from R err]
and Z, is sel 'f"r%’nﬁ%;}ﬂ?’@a@‘r‘rt'c &yl , al kenyl al kynyl , aryl,

al kyl aryl, het er ocycl - :

cycl oal kynyl C(OR eﬁ]égﬁ%ﬂ%ﬂ(t%z%?téﬂﬁééésr ?%SBQ% lthng?gd (t))?}zéstlag?%}riﬁ?%gg
hydr ogen, al kyI i Mbemn hbIf-life kand/or geeg in _ml_keyflfraaw Irhe‘ieafvmfybbeiiscammrkWerein

ol Ko 12 eyt RRLKYlan YRR oBro SEE A s 5 s Lol

may be further sughapiricelyedsingtduitabR afivhal moded. t he appropriate groups of
those set forth for Z In all conmpounds, at |east one of

Rerr] and R r] is oftefulfanamidgeyipgiiing pharmaceutically acgeptable-palb.yacis.

and Mis preferablsyeselREbedr LERRRBherd®, have the formula: (A);  [€rr]
30 in which Rer /lzl ) referabLy hydr ogen, al kyl, al koxy, al koxyal kyl,

hal oal kyl, and Mt Mabl y loweral kyl, | over al koxy, or halo

| ower al kyI and is nore pref erably hydrogen or | oweral kyl,

parti cul arI y 1rg_;et hyl or et hyI and i s nost pref erably hydrogen. WO
98/ 13366 / US97/ 17402
-17- in whichdle i SHRFTMEL SryBEHRRTItUIR 2" Y&°C))"€Ff["«§’f’FCT IreYRNER

- CH=CH-, one or more substituents, including an alkyl group, an aryl group, a

substituted aryl group, a nitro group, an amino group or a halide or is an alkyl

group. In particular, Ar' is alky! or is a five or six membered substituted or
20 unsubstituted aromatic or heteroaromatic ring, particularly 3- or 5- isoxazolyl

and pyridazinyl, and also inciuding thiazolyl, including 2-thiazolyl, pyrimidinyl,

including 2-pyrimidinyl, or substituted benzene groups, including aryloxy

substituted benzene groups or is a bicyclic or tricyclic carbon or heterocyclic

ring. Preferred formulations of these compounds contain sodium saits of the
25 compounds.

Among the compounds of interest herein are those in which Ar? has

the formuia:

30

35



CH err] CH egd s b [err], G'l[err]G"C(O)G"[e”LI_'.a”g Mi's msludyeldas ably
ng:

sel ected from ano

[err] 10 Ar[err] nost preferably has formul a:

[err] 15 in which Wis nost preferably CH2 or NH. 20 I'n
al | enbodi nents, the sel ected conpounds preferably are not sel ected
fromthe group consisting of: 1

N- (4-chl or o- 3- et hyl - 5-i soxazol yl ) - 2- ( 3- cya#omat hyl -2, 4, 6-

trimet hyl phenyl am nocar bonyl ) t hi ophene- 3- sul f onam de;

N- (4-chl oro- 3-net hyl - 5-i soxazol yl )-2- ( 3-hydroxynethyl-2,4,6- 25
tri met hyl phenyl am nocar RdnyIFQZt hi ophene- 3- sul f onam de;

N- (4-chl oro- 3- et hyl - 5- azolyl)-2-( 3-cyano-2,4,6-trinethyl phenyl -
am nocar bonyl ) t hi ophdh I Blgonarri de;

N- (4-chl oro- 3- npt hyl - 5-1i azol yl ) -2-(3-nmet hoxycarbonyl -2 , 4, 6-

trimet hyl ph%nyrggzizcar on)é;) t hi ophene- 3-sul f onam de; 30

N- (4- chl or o- 3- et hyl -5R soxhzol yl ) -2-(3-carboxyl -2, 4, 6-trinet hyl phényl -

am nocar bonyl ) t hi ophgpe- 3- sul f onam de;
N- (4-chl or o- 3- et hyl - 5-i soxazol yl ) - 2- (3- net hanesul f onyl -2, 4, 6-
trimet hyl phenyl am ngear bonyl ) t hi ophene- 3- sul f onam de;

N- (4-chl orvoe 3- nEf‘hEl -5-1i ﬁ)xazgl yl)-2-(3-(2-hydroxyethyl)-2,4,6- 35
tri net hyl phenyl r)wa rodd R hi ophene- 3- sul f onam de; WD 98/ 13366
PCT/ US97/ 17402 -1 8-

N- (4-chl oro- 3- net hyl -8 azol yl)-2- (3-cyanonethyl -2, 4, 6-

tri met hyl phenyl acet yRt hilaphene- 3- sul f ona mi de;

N- (4-chl orgg 3- net hyl - 5-1i Hxazol yl') -2-(3-hydroxynethyl -2, 4, 6-

trimet hyl phenyl acetyl)thi ophene- 3-sul fonam de; 5

N- (4- chl or o- 3-inewhigh- 18- is @By WD) ICH) ( ECIeY 2DMIRHCEL,),, (CH,), (CH=CH)(CH,),.

trimethyl phenyi e et td) i haILT, SRR CRATL Sy iy, ¢ =NioHCH,),
({CH,),C{ONCH =CH),NH(CH,),, CHIOH)}(CH,),, CH({CH,)C(O}(CH,),,
CH(CH;)C{OHCH,),,(CH=CH)}(CH,),, (CH,),. (CH,),0, {CH,)S(0), wherein n is

20 0-2, C{O)O, in which m,s and r are each independently O to 6, preferably O to

3, more preferably M is (CH,) C(O}CH,},, {CH,),,C{OINH(CH,),,
(CH,)m{CH = CH)}CH,),, (CH,},,C{IOHCH,},NHICH,)},, (CH,) {CH=CH}{CH,),,
C =N(OH}{CH,),, CH{OH)(CH,),, (CH,)},, (CH,),0, (CH,)S{0),, C(0)O;

R', R?, R?, R* and R® are each independently selected from

25 (i) or (ii) as follows:

(i) R'. R% R? R*and R® are each independently selected from
among H, OH, NHR®, CONR3R* , NO,, cyano, halide, pseudohalide, alky!,
alkenyl, alkynyl, aryl, arylalkyl, heteroaryl, alkoxy, alkylamino, alkylthio,
haloalkyl, alkylsulfinyl, alkylsulfonyl, alkoxycarbonyl, alkylcarbonyl,

30 alkenylthio, alkenylamino, alkenyloxy, alkeny! sulfinyl, alkenylsulfonyl,
alkoxycarbonyl, arylaminocarbonyl, alkylaminocarbonyl, aminocarbonyl, (alkyl-
aminocarbonyl)alkyl, acetoxy, hydroxyl, carboxy!, carboxyalkyl,
carboxyalkenyl, alkylsulfonylaminoalkyl, cyanoalkyl, acetyl, acetoxyalkyl,
hydrqualkyl, alkyoxyalkoxy, hydroxyalkyl, {acetoxy)aikoxy, {hydroxy)alkoxy,

35 forrﬁyl, sulfonyl chlorides, amino acids, hexoses, O-glycosides, riboses, lower

alkyl, CN, —(CH,),C{O)CH,),, —{CH,l,, (CH,),N-lower alkyl, —{CH,),C(O)NH,.



N- (4- chl or o- 3-wetdsxubaes- i soxazol yl ) - 2- (3- net hoxycar bonyl - 2, 4, 6- pcT/US97/17402
tri met hyl phenyl acetyl )t hi ophene- 3-sul fonam i de;

N- (4-chl or o- 3- et hyl - 5-i soxazol yl )- 2-(3-carboxyl-2,4,6- 10

trimet hyl phenyl acetyl )t hi ophene- 3-sul f onam de;

N- (4-chl or o- 3- et hyl - 5-i soxazol yl ) - 2- ( 3- net hanesul f onyl - 2, 4, 6-

trimet hyl phenyl acetyl )t hi ophene-3-sulf onam dets-

N- (4-chl oro-3-net hyl - 5-isoxazol yl)-2-(3-(2- hydroxyet hyl) -2, 4, 6-

trimet hyl phenyl acetyl)thi ophene-3-sul fonamide; 1

N- (4- chl or o- 3- met hyD-; 5~ los(ax(ea?ﬁulcydrhm3 écﬁdnEtdﬁ‘yﬂara or, ébtbhﬂé@t BNPW coside, a

am nocar bonyl ) t hi opphene- 3- sul f onam

N- (4-<hl or o- 3- met H%‘O? PsEResA| yﬁfOéNﬁ*‘x Bydiany. alkoxys afkaxysetmoypharstbxyalkyl,
am nocar bonyl ) t hi apegnecdaen! fo

N-(4-chloro-3-neth Oﬁl §?| soxazol W)d@?OH fhoiyg\évretr)c?rflkll-SNS hfterfaryl

tri met hoxyphenyl am @@E&2BEhy),EHhi o RERENSCHL,f arsaifodet chloride, S(0), NHR®°,

1 et hoysnantt el S DR et —cromuamiom, o

N-(4-chl oro-3-net hyl - 5-i sox &7 atYédst 2w of B! NAN a3 U IH iy RQ whith substitute
tri met hoxyphenyl am nocar bonyl )t hi ophene- 3- sul f onam de;

N- (4- chl or o- 3- netWPC%ﬁ‘i %fb’iaaE%Pylt)‘ezw-tegamnﬁmauq@emoxv alkylenethioxyoxy
tri met hoxyphenyl a,_r,r;l QQ Rhg phe fona 0. _a. )

N- (4-chl or o- 3- met h |nsg§%{1'§)c§% h‘_?_ e@qg Lt?1ydr Eyeti’h‘y?)’- 555/ CH2)-S-, where n
tri met hoxyphenyl aii ht)@df mrg&lhﬂotpxhénematchubfwlsahtmtelted or substituted by

N (4 chl or o S1gTe! ilcis bR 780k i cBo b6 U e it T SRS b i

PCT/ US97/ 17402  loweralkyl, and the others of R', R?, R?, R4 and R® are seleck@d as in (i): and

N-(4-chloro-3-methyl -5-isoxazol yl ) (26 thyI 2,3, 4-

tri met hoxyphenyl acet yl 3t 'ﬁ?ﬁ‘pfﬂé’rﬁé’fiﬁ s 2fd R® are not hydrogen, unless:

N-(4-chl oro-3-net hyl - 5-i soxgg 'Vl B> ﬁégﬁ g,l‘d #5320

tri met hoxyphenyl acetyl )t hi ophene- 3- su% ona21f g which is selected from the

N- (4-chl or o- 3- rretgfy]—lpsiqr‘s’)@)‘('aﬂcﬂfwryl.M@rmlthWa¢hdﬂyDH2ClN4C(O)R’5 CO,R'S,

N (4 chi or o- 3 et BOHE BRSNS B0 L 0E8, EF1ragemicamino acid, a ribos o

ter(ZEt Eloxyphgnyl ah:aa<toh I wE) bth}gWenerlda awdlﬁﬂﬂﬂgdlende —(Cl—li )é)H3 IXHO?O NR™R’'¢, NO,,
chl or o- 3- net y % anesu -

trimet hoxyphenyl ﬁ%ﬁ@é\ %"dgﬁm din e” R may be H; or

N- (4- chl or o- 3- net hyI 5 I SOppRZEhaH I id- Jcﬁjnyg(m@mtsmylmgm R3, &% R?, R® and RS may

tri met hoxyphenyl acetyl )t hi ophene- 3- sul f onam de;

N- (4-chl or o- 3- rretar‘l'ytP |soxazol yI) 2-(6-(2-hydroxyethyl)-2, 3,4-

tri met hoxyphesy! acet yI ) thig I de;, i} 1

N- (4-chl or o- 3- net hyl - |soxazo IrB .Q - met hy IAé %? a{rh'sf”e(ﬁZeO l(‘)XF§/)'523”<Y'

met hoxyphenyl ani m@a?%am@lﬂfﬁhlmpheﬂm&sw ftcmaarﬁzokmd R® may be H;*C*C

e owypien | am notar EonAVTE: GLhEAED SEERRRUHAAY sfle b MERTEIST) fy
N- (4- chl or o- 3- netaikdnyb- alkguylz @hyl] haldalket ERiRoYY GatbORYLe3 afylaikl, arylalkoxy,

(et hyl enedi oxy) - ﬁ( nmet hoxyghenyl ani nocar bonyl ) t hi ophene- 3- sul fonam de;
oxy, aryloxy, cycloalkyl, cycloalkenyl and cycloalkynyl, and is preferably

25 hydrogen, loweralkyl, loweralkoxy and lowerhaloalky!;

Xis S, O or NR", where R'' contains up to about 30 carbon atoms,
preferably 1 to 10, more preferably 1 to 6 and is selected from hydrogen,
alkyl, alkenyl, alkynyl, aryl, alkylaryl, heterocycle, aralkyl, aralkoxy,
cycloalkyl, cycloalkenyl, cycloalkynyl, C(OIR'® and S{0O),R'® in which n is 0-2;

30 R is hydrogen, alkyl, atkenyl, alkynyl, aryl, alkylaryl, heterocycte, aratkyl,

aralkoxy, cycloalkyl, cycloalkeny!, cycloalkynyl; R'' and R'® are unsubstituted



N- ( 4- chl Oroéﬁ??&ﬁsﬁ - 5-1 soxazol yl ) - 2- (8- car boxyl - 3, 4- (met hy| epagdiQxias

2- met hoxyph car bonyl ) t hi ophene- 3- sul f onam de;

N- (4-chl or o- 3- et hyl - 5-i soxazol yl ) - 2- (6- net hanesul f onyl - 3, 4-

(et hyl enedi oxy) - 2- met hoxyphenyl am nocar bonyl ) t hi ophene- 3- sul f onam de; 25
N- (4-chl or o- 3- net hyl - 5-i soxazol yl ) - 2- (6- cyanonet hyl - 3, 4-

(et hyl enedi oxy) - 2- nethoxyphenylanlnocarbony ) t hi ophene- 3-sul f onam de;

N- (4- chl or o- 3- et hyl - 5-i soxazol yl ) - 2- (6-(2-hydroxyet hyl) -3, 4-

(et hyl enedi oxy) - 2- nethoxyphenylanlnocarbonyl)thlophene 3-sul f onam de;

oo, TSRO s B SRR B e padondt

PCT/ US97/ 17402 from Z, which as defined herem includes hydrogen, halide, psBOdohahde
N- (4-chl oro-3-net hyl - 5-i soxazol yl)-2-(2, 6-di met hyl -3, 4-
(et hyl enedi oxygibwe@woasm ﬁ&@avb@)ﬁwrwhwbr@ﬁmoaa@dw pR@ATWand secondary N-

(4-chl oro- 3- met fylges: bsél??&ﬂ&é@ )heg(o(sésaﬁﬁégs, %jkﬁgesmgz;])(ylﬁ@?e‘jb@%)h&erocyc!e,

met hyl phenyl ani nocar bonyl I ophene-3-'sul f onam
N- (4- chl or o-8- reralkyl.- 5'all®oxxazo¢lybl)<y2 C(y&lmmmﬂycaclbelkyhvt,% OH CN, C(O)R'S,

(et hyl enedi oxy)~2- 18 nocar b tshi ophene-

N- ( 4- chl or o- 3- n%?ﬁ‘%rm 2&{3 ékﬂ;h) %‘ %‘@éa’% dSlyf?'l;l R '\ﬁﬂ@g]dﬂﬁ
2- et hyl phenyl emﬁqqgr@pﬁyh)Nu@mﬁ% SONH‘?RﬁaRI‘W% hydrogen alkyl, alkenyl
N- (4-chl or o- 3- et hyl - 5-i soxazol yl ) - 2- (6- net hanesul fonyl-3,4- 1 0

(et hyl enedi oxy?)'k‘ﬂﬂ\ﬁeﬁfm iﬁhéhﬂ'ahﬁ?ﬁﬂea\'%nywa}'ﬂm éiﬁ#‘é‘i’?@’-l@‘/ﬂﬂaﬂlﬁﬂaﬁ’v@éa'kenyl
N- (4- chl or o- 3- c'%mfnwfg I%BJFVNHRRG (aﬁmxmo leé' er%a_?ygi_sul FICHALO: RS° is

(et hyl enedi oxy eny[’am nocar bonyl) | ophene
N- (4- chl or o¥@B- naeshlysutusni smtazs)hydl)ogezv (csw@zallkytjrcwywtehy:lk)oxs B'?, which is

(- thi or o- 3. ISTRCS RIS RS FTL aRE 21 8 S RRRE PRy BRMlaeRRy FIoE

met hyl phenyl am aileesrpakyhyi hlr‘ﬂpbﬂd?ﬁﬂiﬂk Shdtémwmed%ralkyl aralkoxy, cycloalkyl,
N- (4-chl oro-3-nethyl - 5-isoxazoly O& et ho 4- (met hy | enedi q;<y)
2- met hyl phenyl a‘?ﬁ%%ﬁ’%n??"i'?ﬂf%’bﬂer% R Lﬂ’fdoﬁ e;in which'n is 0-2;

N-(4-chl oro- 3-HRirbytn, ék%;sgmz’ﬁi »meran(&wyans»ra%n%embmnensmnmyara&oxzo

net hyl phenyl ani nocar bonyl ) t hi ophene- 3- sul f onam de:

N- (4- chl or o1%- rtaigalk g icyeleatkenyl e ovgloalkyan RJ? and fEF A e trastbse fors-
m et hoxyphenyl aamtﬂgﬁ@‘r DRy Le RDi ﬁo?,_ ) (aZIdsﬁHSfrﬂ? ?e%{ther ubstituted W'S e any

N- (4- chl or o- 3- et 5-1soxazol -acety enedi ox
met hyl phenyl am crfadnareknmmbr)atblgnpdx&nei Shanel saarfaninder 225
N- (4- chl or o- 3- net hyl

met hoxyphenyl ani noca ‘Pb%@ﬁ%?ﬁ‘l(’) %in@ﬁi ng%s‘mef‘Z’ﬁ/érna'aéR(5 Is ot eretﬂedlhyﬁyg en.

(4-chl oro- 3- met hyl - 5xiis pra¥arii B; antOMIRL pelfeibl, (erBtivy RO@EMENg:- 2-
met hoxyphempg acetyl ) t hi ophenpe- 3- sul f onam de;
N- (4- chl or o- 3- net hyl - 5- |sox'azolyl) 2- (6-acetyl -3, 4- (et hyl enedi oxy)-2- 30

met hoxyphenyl acet}rl’ft\hl opdaene 3\T1Pf\ onaWde

25 \/o\ \\"/\\ \\K\
N, ' O._R R "o
OR

o)

30 in which R* is preferably hydrogen, alkyl, alkoxy, alkoxyalkyl, haloalkyl, and
more preferably loweralkyl, loweralkoxy, or halo loweralkyl, and is more
preferably hydrogen or loweralkyl, particularly methy! or ethyl, and is most

preferably hydrogen.
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N- (4- chl or o- 3- et hyl - 5-i soxazol yl ) - 2- (6- net hoxycar bonyl - 3, 4-

(et hyl enedi oxy) - 2- met hoxyphenyl acetyl ) t hi ophene- 3- sul f onam de;

N- (4-chl or o- 3- net hyl - 5-i soxazol yl ) - 2- (6- car boxyl - 3, 4- ( et hyl enedi oxy) -

2- met hoxyphenyl acet yl ) t hi ophene- 3-sul f onam de}7- 5

N- (4- chl or o- 3- et hyl - 5-i soxazol yl ) - 2- (6- net hanesul f onyl - 3, 4-

(et hyl enedi oxy) - 2- met hoxyphenyl acet yl ) t hi ophene- 3- sul f onam de;

N- (4- chl or o- 3- met hyl - Sni mexag@farred aom@owamqwatsm«b)e 4€(O)NH —~CH=CH—,
(et hyl enedi oxy) - 2- neth%gﬁ&ainylacet th|o hene- 3- sul f onam d

N (4- chl or o- 3- netHJICHG lol GHCHC( *ipiﬂ/"@’r'@x‘ﬁéf‘ﬂ?q gregergblylgelected from
(et hyl enedi oxy) - Jhoxyphenyl acetyl )t hi ophene- 3- sul f onam de;
N- (4-chl or o- 3- net hyl -5-i soxazol yl ) - 2- (6- cyano- 3, 4- (net hyl enedi oxy) - 2-

met haxyphenyl %cet yl )t hi ophene- 31 sul f onam de;

N- (4- chl or o- 3-met kyl - 5~i soxazol yl ) - 2:( 2, & di net hyl -

(et hyl enedi oxy) pmt yﬁgﬁl (}pheﬁf s™ f onani de 1 5
N- (4-chl or o- 3- met hy[- 5-1i (

%) 5-i soxaz%l yland 2- acetyl - 3, 4- (et hyl enedi oxy) - 2-

nmet hyl phenyl acet yl ) thi ophene--3- sul f onati de;

N- (4- chl or o- 3- et hyl - 5-i soxazol yl ) - 2- (6- net hoxycar bonyl - 3, 4-

(et hyl enedi 8%y) - Arzrrmqs»y|pp¢f@ranl\a@és3fcr)mwfmphene 3- sul f onani de;

N-(4-chl oro-3-net hyl - 5-i soxazol yl ) - 2- (6- car boxyl - 3, 4- (et hyl enedi oxy) - 20
2- met hyl phenyl acet ophengr! 3- sul f onam de;

N- (4-chl oro-3-neth | -

(et hyl enedi oxy) - 2- n¥t hy}'ph
N- (4- chl or o- Fgret hyl - 5- |csox - 2- (6- cyanonet hyl - 3, 4-

(et hyl enedi oxy) - 2- et hyl| pien | acetyl )t hi ophene- 3-sul fonan de; 25

N- (4- chl or o- 3- et hyl - 5-i soxaz®l yl ) - 2- (6- (2- hydr oxyet hyl ) -3, 4-

(et hyl enedi oxy) - 2- met hyl phenyl acet yl )t hi ophene- 3- sul f onam de;

N- (4-chl or o- 3- net I ~ 3, 4- (et hyl enedi oxy) - 2-
nmet hyl phenyl acety {Nﬁ%ﬂ E\Z)r%-&)%éygﬁf%rab yﬁcw?or%' '

N- (4- chl or o- 20met hyl - Hnlaébwaboﬂnyrle)'ltﬂ the-seitdied o) pbunustgreferablyi aneyot 30
2- met hyl phenyl acet YI() Qlfo(;ah%g - sul f onam def WO 98/ 13366

PCT/ US97/ 17402 selgecte rom e group ConSIStlng O -29.

N-(4-chl oro- 3-net hyl - ﬁwamalazh)etayl(szr%yaﬂays 23 -apbhymettegdintys-- 6-

met hyl phenyl acet yl)t hi ophene- 3- sul f onam de;

N- (4- chl or o- 3- mettHiNetBYiPEsRYBIRAcRrBRNYIIt BipaRene 3asylfRnamifghedi oxy) - 6-

nmet hoxyphenyl acet yl ) t NQRRSNG0B- ﬂélttfwﬂnﬁfgoqﬁzolyﬁ 2- (3 hydroxymethyl -2.4, 6-
N- (4- chl or o- 3- net hyl - 5-i soxazol yl ) - 2- (2-acet yI - 3, 4- (et hyl enedi oxy) -

25 trimethylphenylaminocarbonyl)thiophene- -3-sulfonamide;

2) - 2- (6- et hanesul f onyl - 3, 4-
cetyl)thi ophene- 3-sul f onan de;

N-{4-chloro-3-methyl-5-isoxazolyl})-2-{3-cyano-2,4,6-trimethylphenyl-
aminocarbonylithiophene-3-sulfonamide;
N-{4-chloro-3-methyl-5-isoxazolyl)-2-{3-methoxycarbonyl-2,4,6-
trimethylphenylaminocarbonyl}thiophene-3-sulfonamide;
30 N-{4-chloro-3-methyl-5-isoxazolyl)-2-({3-carboxyl-2,4,6-trimethyiphenyl-
aminocarbonyl)thiophene-3-sulfonamide;
N-(4-chloro-3-methyl-5-isoxazo|yl)-2-(3-methanésu!fony!-2,4,6-
trimethyiphenylaminocarbonyl)thiophene-3-sulfonamide;
N-{4-chloro-3-methyl-5-isoxazolyl}-2-{3-(2-hydroxyethyl}-2,4,6-

"35 trimethylphenylaminocarbonyl)thiophene-3-sulfonamide;



met hyl phenyl hi ophene- 3- sul f onam de; '
N-(4YCEI org-Whiﬁﬂ 5-isoxazol yl)-2-(2-acetyl -3, 4- (net hyl enegg%s)ngézmz
nmet hoxyphenyl acet yI ) t hi ophene- 3-sul f onam de;

N- (4-chl or o- 3- et hyl - 5-i soxazol yl )-2-(2, 6-bi s(cyanonethyl)-3,4- 1 0

(et hyl enedi oxy) phenyl am nocar bonyl ) t hi ophene- 3- sul f onam de.

Thus, subject to the above proviso, the prefgrred sul fonam des or
pharmaceutically acceptable salts, acids an esters t hereof, of fornula (A
have formula I: 15 [err] f 35 "

or pharmaceutical l'y e ¥ S reof, ere
Ar[grr] IS a substi tﬁ'tcgd%ramugsrﬁgggﬁtsutgé m’3‘@3(::)1 ('lasjcatn%rr% élﬁYG%y“cPTC,
preferably a nowocsttiyimhenyldaeselitHivpheokt sulédrydmide; het eroaryl group with
one or WD 98/ 13366

PCT/ US97/ 17402 -(4-chloro-3-methyl-5-isoxazolyl)-2-(3-hydroxymethyl-2,4 8.
nore substit uenirﬁnew:;ﬂ@rﬁ@bcfe&fmmmfensmamcﬁqankldeNH2 hal i de,
pseudohal i de carbonyl, fornyl, an aromatic or

het er oar ormat % ¢ gr oupN- él IRy Brpethy-5-isoxazeimiagilBosyamiok3 ML 6 o,

aryl carbonyl, L.t I | kyl, hal oaryl ,
ca?lbonyl I n -whi %Jﬂ@?%ep r&?&%@ﬂ’&c@tﬁén&%%l&% %?e unsubstltut ed or 5

substituted w th anyNe-¢tierpBaneddi-Bdisgxeps)-2dBnstHoxygaibaplyI-DI fgched
chains of from abouhﬁ)wyiqq about 10-12 carbons, preferably, 1 fo about 5

or 6 car bofnet etyihiphere Hedfanaamede: H NH err], hal i de,
CHerr], CHerr] or N-(a- ctﬂaﬂib%eﬁf\/@m&b%ﬁfﬂﬂﬁ (38&%6% £4ld.onam des are
preferabl y the thiophene-3- fonam des. R[err] err{ are as defined
above. 10 tnmethylphenylacetyl)thnophene 3-sulfonamide;

N-(4-chloro-3-methyl-5-isoxazolyl)-2-{3-methanesulfonyl-2,4, 6-
trimethylphenylacetyl)thiophene-3-sulfonamide;
N-(4-chioro-3-methyi-5-isoxazolyl})-2-(3-{2-hydroxyethyl)-2,4,6-
trimethylphenylacetyl)thiophene-3-sulfonamide; '
15 N-(4-chloro-3-methyl-5-isoxazolyl)-2-{6-methyl-2,3,4-trimethoxyphenyl-
aminocarbonyl)thiophene-3-sulfonamide;
N-{4-chloro-3-methyl-5-isoxazolyl)-2-{6-acetyl-2,3,4-trimethoxypheny!-
aminocarbonyl)thiophene-3-sulfonamide;
N-{4-chloro-3-methyl-5-isoxazolyl}-2-(6-methoxycarbonyl-2,3,4-
20 trimethoxyphenylaminocarbonylithiophene-3-suifonamide;
N-{4-chloro-3-methyl-5-isoxazolyl)-2-({6-carboxyl-2,3,4-
trimethoxyphenylaminocarbonyl)thiophene-3-sulfonamide;
N-{4-chloro-3-methyl-5-isoxazolyl)-2-{6-methanesulfonyl-2,3,4-
trimethoxyphenylaminocarbonyljthiophene-3-sulfonamide;
25 N-{4-chloro-3-methyl-5-isoxazolyl}-2-(6-cyanomethyl-2,3,4-
trimethoxyphenylaminocarbonyi}thiophene-3-sulfonamide;
N-(4-chloro-3-methyl-5-isoxazolyl)-2-(6-(2-hydroxyethyl)-2,3,4-
trimethoxyphenylaminocarbonylithiophene-3-sulfonamide;
N-(4-chloro-3—methyl-5-isoxazo|yl)-2-(6-cya.no-2,3,4-trimethoxypheny!-

30 aminocarbonylithiophene-3-sulfonamide;



10 In paiotdsagsar, Arferr] is a five or six merber ed substidTAUS1BM02

unsubsti tuted aromatic or heteroaromatic ring or a fused bicyclic
substituted or unsubstituted aromatic or heteroaronmatic ring,
preferably an isoxazolyl, pyridazinyl, thiazolyl, pyrimdinyl or
phenyl groups and particularly 3- or 5- i soxazol yl,
benzo-1, 2, 7-t hi adi azol -4-yl, 2-pyrazinyl or bergo-1,2,7- 15

oxadi azol - 4-yl ; Wis =C(halo)[err], -(CHerr])[err]-, =N(Iower
al kyl), -C(O-, =C(l ower al kyl)[err], -NH, =NCOR[err],

-NHC(R[err]) (R err])- wd\@@bﬁf-slr%ﬂm 5-RoxazdWIR2e6-nethyli 33043, Rerr],

Rerr], Rerr], R[errl and R err] are each selected i ndependently from Z
as defined above, rimethqxyphagyleceivhEliopBens-3-sultapagyde ai ni ng two or nore

heteroatons; and 20 N is- f_ihlm%[ §frELtH£€HsoQ£zégl?%t ie- Héé’tgl -9f3 Ynsubsti t ut ed

al kyl or aryI , prefera tute unsubstit'uted | ower
al kyl, nore pref errz'ubb;hd-xyphemﬁgd:ettyt)thlophemmﬁkm)tfymatrhqé AChNC I n

all enbodi nents, Xis f er abl is preferably an
i soxazol yl of Eor mul a: WZ@ 51 - -mgihy-5-isoxazolyi)-2- ([ﬁ meRPOFaRR A2 Arft
Rlerr] are either ifpihddybhe®flatdtiylithidghésd-BoMfonamide WO 98/ 13366

PCT/ US97/ 17402 - 24-

(i) Rerr] and Rlerr] &r¢-ehlero-Brineiwh@csexgzald)-dcibeerbpswr#3.AH err],
hal | KON kynyl |

gglleglr Lyl , het e?oaﬁﬁ %%qumgé&%tﬁbﬁﬁén%% no, Emﬁ!% t Kln)c/) a?rkzl oxy,

hal oal kyl , al kyl sufi nyN- (4ad:rklydcsﬂﬂmem1myll -5- laoydam{wi) 2- (6 medﬁa}de&ﬂifnoyl 2,3y41 hi o,
aryl sufinyl, yl sul f | . hal oal k | oary al koxycar bonyl ,

al kyl car bonyl , 1 n‘f'HBE&‘%%’HW”V'%t‘FVIVﬁg?'BBﬁ 255 %ﬁ”ﬁf]’?m'de substituted or
unsubstituted am do, 5Nb(fﬂf—d:ﬁlb‘rtoeg-rﬁétH»WSubékéidﬂ\}l?-Q (6L &) fHdméthyl-2,3,40hi ch the
al kyl, al kenyl and al kynyl portions contain from1l up to about 14

carbon atonms and Hl"@e’élot"l’téhe%\t’?%ﬁtgﬁ’éh'BPh%’P‘hﬁtﬁ%f&”éH‘dﬁ'ﬁhs or cycli c and t he
ary| por i ons. conkaiao @ ket 5B 2K ed LRy HRTSeyRNEERL ot

R2 is not 10 halide or pseu err]
and R err] toget hmmétbmvpbmi{iwm}/))tmo!D']ienamﬁawfonamd8 to 6; or

(i) Rerr] dR[err for 3bu

preferred enb |msnts h’ere OR%é??t]hnyf?Efs?zf \ﬁi gqé '@8&’??"536?48{‘3&8"'9"3"'0"") -2-
i ndependent | y fromean@;n,garﬁhlmlrnmbenaI)k%mleneL:welfoaérhmyI | ower

hal oal kyl , 15 hali de, seudohal de or 51 except that F%[err] is not halide.
Preferred conpounds he elifrichipre- ‘é‘l‘%té‘f/é' “IgPX AL 2 PARAE B3 hilpethiyignedioxy)-2-

Ar[err] is an i SOW%theR?faHvﬁb’é&be ﬂﬂ'ﬁ&ﬁf@n‘é Bs0Rbhyhide; | soxazolyl and W
IS -NH: R err] !ﬁ\gerr] d Rerr] are nethyl, and R4

is H then R2 is not nga(ﬁdm;@r}q;yjs methyl- -lsoxazoiyl) -2-{6-methoxycarbonyl-3,4-
20 {(methylenedioxy)-2-methoxyphenylaminocarbonyl)thiophene-3-sulfonamide;

N-{4-chloro-3-methyl-5-isoxazolyl)-2-(6-carboxyl-3,4-(methylenedioxy}-
2-methoxyphenylaminocarbonyl)thiophene-3-sulfonamide;
N-{4-chloro-3-methyl-5-isoxazolyl)-2-(6-methanesulfonyl-3,4-
(methylenedioxy}-2-methoxyphenylaminocarbonylithiophene-3-sulfonamide;
25 N-{4-chloro-3-methyl-5-isoxazolyl}-2-{6-cyanomethyi-3,4-
{methylenedioxy)-2-methoxyphenylaminocarbonyl)thiophene-3-sulfonamide;
N-{4-chloro-3-methyi-b-isoxazolyi)-2-(6-(2-hydroxyethyl)-3,4-
(methylenedioxy)-2-methoxyphenylaminocarbonyl)thiophene-3-sulfonamide;
N-{4-chloro-3-methyl-5-isoxazolyl)-2-(6-cyano-3,4-(methylenedioxy)-2-

30 methoxyphenylaminocarbonyl)thiophene-3-sulfonamide;



hydtoxyrreth met hoxycar bonyl , car boxyl, met hanesul f o -
hydr oxyet hy?@og&{‘a“% (b) if R[err] I's nmethoxy or is rretmm\%%éﬁm

Rlerr] and Rl err] together form nmet hyl enedi oxy, Rl err] and R err] are
met hoxy or together form nethyl enedi oxy, and Rlerr] is H then Rerr]

I's not nethyl, cyano, acetyl, methoxycarbonyl, carboxyl,

nmet hanesul fonyl, cyanonet hyl or 2-hydroxyetdyl, and is not nethoxy when 25
Rlerr] is methyl; (c) if Rerr|] is cyano or acetyl, R err] and
Rl err] together form methyl enedi oxy, and Rlerr] is H then Rerr] is

O R ) et horWira-chlorodmethyl- & Hoxiolh &5.63 6. grfetADRgEE Y, | HLerr]

and R err] together ormrreth ene then R err]
i s not cyanonet(hydthyl:éaednoxy)pheavﬂdnumd;ctarbheyl&ﬂcbﬁhe@eeﬁ splfowaranﬁ that when

O\;)[ Sg; ]13I3264- chl oro- (g%thpc}{'o 3“methyl-5- |so§<g)z(glzﬁ 31(6 %ggty\{VS iﬁ@p/t gweq_l?ab\zZ

- 25- methy!pl’(e&t\yldrﬁtn&ﬂbbhy!)ﬂ&fﬁe}tea@-@u%ﬁéﬂdéﬂe methyl, and R4 is
H, then R2 is not cyanonethyl, hydr oxynet g/ cyano, met hoxycar bonyl ,
carboxyl, m& hanesul Ndfyahlorg-3-methyl- 513}5@%629’&{)1”&[ methoxvcafbonvl 3(@p) if

) sl BRCL R A0 B ol B ARy i S Dol R

met hyl enedi oxy, N-(@wathidrb- - inke thyd- BisokBedty Rl B(6 -k at toxyeB; 4 (inkt Bk hedioxy)-
acetyl, nethoxycarbon nesul fonyl , cyanonet hyl or

2- hydr oxyet hyl | 2 H}ﬁﬁh‘é%gfe?Y'B’ﬁ'éﬂqc;?'t(‘?q")”th'@pﬁﬁ)'f'e -sulfonamiflgxy or cyano when
Rlerr] is met hyI and (4.ichioroi3Smaety| B AR a¥YRe - ﬂ@-’tﬁéthhﬁesulfcnyl Aej hoxy and

Rlerr] and R[err] t oget her form met hyl enedi oxy; (c) If Rerr]
is cyano or Oacét@ﬁth‘/‘R[‘éﬁ*PfV)a%tﬂ"ﬂ!‘&lﬂh]ent/bgét’ﬁ@@fbpavH#hmhﬂnee&@dlfonymvde

and err] is H I n one
enbo?i[ men]t , the sul ﬂr‘t?r%%d%ls) SWaﬁgé% '?@Eﬁé Qgé%m "e3'4' salts,

aci ds and ester(mathselleeetﬂthﬁNZ»nheIlhmhant/lammdéarbonyl)th;ophene-3-sulfoh@nhrde;
N-{4-chloro-3-methyl-5-isoxazalyl)-2-(6-({2-hydroxyethyl)-3,4-
{(methylenedioxy}-2-methyiphenylaminocarbonyl}thiophene-3-sulfonamide;
15 N-{4-chloro-3-methyl-5-isoxazolyl})-2-(6-cyano-3,4-(methylenedioxy}-2-
methylphenylaminocarbonyi)thiophene-3-sulfonamide;
N-{4-chloro-3-methyl-5-isoxazolyl)-2-{6-methoxy-3,4-(methylenedioxy)-
2-methylphenylaminocarbonyl)thiophene-3-sulfonamide;
N-{4-chloro-3-methyl-5-isoxazolyl)-2-{2-cyano-3,4-{methylenedioxy}-6-
20 methylphenylaminocarbonyl)thiophene-3-sulfonamide;
N-(4-chloro-3-methyl-5-isoxazolyl}-2-{2-cyano-3,4-(methylenedioxy)-6-
methoxyphenylaminocarbonyl)thiophene-3-sulfonamide;
N-{4-chloro-3-methyl-5-isoxazolyl}-2-({2-acetyl-3,4-{methylenedioxy}-6-
methylphenylaminocarbonyl)thiophene-3-sulfonamide;
25 N-(4-chioro-3-methyl-5-isoxazolyl}-2-(2-acetyl-3,4-(methyienedioxy)-6-
methoxyphenylaminocarbonyl)thiophene-3-sulfonamide;
N-(4-chloro-3-methyl-b-isoxazolyl}-2-{6-methyl-3,4-{methylenedioxy)-2-
methoxyphenylacetyl)thiophene-3-sulfonamide;
N-{4-chloro-3-methyl-5-isoxazolyl}-2-{6-acetyl-3,4-(methylenedioxy)-2-
30 methoxyphenylacetyl)thiophene-3-sulfonamide;



35 wher g is as defined above and R[err] i s R err]pciiussrithad2s.
Rlerr], Rerr] |s R?err] and Rerr] is Rerr]. In particular, Ar2 is a

five or six nenbered substituted or unsubstituted aromatic or
het eroaromatic ring or a fused bicyclic substituted or unsubstituted
WO 98/ 13366

PCT/ US97/ 17402 .21- - 26-
aromatic or heteroaromatic ring, preferably 3- or 5-isoxazolyl,
benzo-1, 2, 7- t hi adi azol -4-yl, 2-pyrazinyl or benzo-1

, 2, 7-oxadi azol - 4-yl, nW@ eﬁr%i&@ﬂhbbhyﬂs rsoxazo(m; 9L @ %C@[M Boryioxazol vl
or 4- chl or o- 5- nethyl 3-1soxazolyl; Wis -
=NCO err] Rl err], heibyREradidyy)H- erathvnhenrvlacemnercrqhenwla%aulmrmm]der,
hydroxyl. 5 ref er hese e el ecte
from the group coh@f‘gﬁﬂﬁb" "fﬁ’f%?t?naﬁg (ﬁe%ﬂﬁgfﬂg !f"%ﬁlﬁ nedioxyl-
hydroxyl, substi tglrﬁeltrﬂﬁ@phenyrauétwmbpméﬁeeg sulflepsbhiddC( O Rl err] ,
OCCIerr]R[err] NR[errL'y err an t(n‘tYJ()%e” errgln which nis 0-2,
preferably al K®xycar bo ro-3vae dERXaZol}-ZHiymathanesrifgny!-3,4-

NG R er 1) (R er (750 éa’f?“?!ﬁ G e e R R

Rlerr], R err] and R eN:{4- ahleraneﬁeﬂwbEysa*dqﬁlyl) Rdlbeay dndmethyl-31¥Rl oal kyI ,

al kenyl cont |n|n nds, al yl . cont Lng 1.to
triple bonds, me hé’l"tﬂ;ﬂ‘ﬁ‘iﬂy%zg eQV{&?Ftﬁﬁgz}/ﬂpheﬁﬁtif‘g&?’%m'de
arylal kyl, or heter oar yi@l-kfbro- HDﬁ@thyI 5-is Ok SORIRDLIB- {20MRdroRY bty s aer
al kenyl , | ower al kynyl, or aryl, nost preferably 15 ne The

sul f onami des He ﬁﬁ?%ﬁ*ﬁ’r’%ﬂﬁ%}m%r%W%WWUVPG%YH‘B@“%G‘3X$U'f°“am'deF n
certain embodi nents of Nf })?Q é'rhémyr BSs Egs(saéfan%eﬁ%cfrﬁ?thg %N? 2-

the proviso that when Ar err| 1s 4-chl oro-3- yl -5-1 soxazo S -
NH- mreth@{‘mhe]nvlﬂ@[earl}‘thw@hdnﬂ[fﬁ‘ewl]omdﬁet hyl ; then Rerr] is
not cyanonethyl, 20 hydroxymet byl \ bon cag boxyl,

met hanesul fonyl, or Xj (4 '¥| B ?}&V@ ISoxaZo ymoﬁ (27%- d"f’¥ Wéﬁé] i s met hoxy

or is nethyl Wnen(nﬁéteryre]neﬁ&%mwﬁradeagwmhefner:msurfonammﬁ hyl enedi oxy and
Rlerr] and R[err] are net hoxy or together form nethyl ened

Rlerr] is not?®ethyl, B’y‘é‘nﬁhlogbém?t vhétrﬁmé)flbgf{ﬁraceégll,»%éxz}petrgpnedroxy) 2-

net hanesul fonyl, ,ﬁﬁmgﬁgmh%naﬂg r@xy_e,t Fghamaitd is not net hoxy when
no or acetyl and R err] and

Rerr] is rrethyl cya
Rlerr] together form rré'ﬂh‘yﬂéﬁédr?m?t V* 5- '50X3c21¢£ﬂ) Rilérmmpthaxysatbari+dys- or
met hoxy; and ?thﬁ/ edrcixﬂ:ggk%lhylﬁl%%wr){}yepm B[s%ffoh rﬁ\ncﬂe Rlerr]

t oget her form net h t hen S not cyanonet
N-{4-chloro-3-methyl-5-isoxazolyl)-2-(6-carboxyl-3,4- (methylenedroxy]-

20 2-methylphenylacetyl)thiophene-3-sulfonamide;
N-{4-chloro-3-methyl-b-isoxazoly!l)-2-(6-methanesuifonyl-3,4-
{methylenedioxy)-2-methylphenylacetyl}thiophene-3-sulfonamide;
N-{4-chioro-3-methyl-5-isoxazolyl)-2-{6-cyanomethyl-3,4-
(methylenedioxy)-2-methylphenylacetylithiophene-3-sulfonamide;
25 N-{4-chloro-3-methyl-5-isoxazolyl}- 2-(6-{2-hydroxyethyl)-3,4-
{methylenedioxy}-2-methyiphenylacetyl)thiophene-3-sulfonamide;
N-{4-chloro-3-methyl-b-isoxazolyl}-2-(6-cyano-3,4-(methylenedioxy)}-2-
methylphenylacetylithiophene-3-sulfonamide;
N-(4-chloro-3-methy!—S-isoxazdlyl)-2-(6-meth'oxy-3,4-(methylenedioxy)-
30 2-methylphenylacetylithiophene-3-sulfonamide;
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and with the additional proviso that Rlerr], Rerr], Rerr] and Rerr] may
be H when Wis -NHC(Rerr])(Rerr])-. In nore preferred
enbodi nents, the sul fonam des of fornula Il are those in which

Rlerr], Rerr], Rerr] and R err] do not CQ?%gin cyano groups and Wis not
- 5 CHerr]-. These conpounds are anong ose preferred because, anong
ot her properties, they appear to exhibit inproved toxicol ogical
profiles relative to unds o

f r la |1l .
anot her enbodi nent olr' (f‘o‘?}mfIO'g('Aﬁt?‘n?ﬁés%’fﬁzPBW' A g{?gaHg‘\?e“r‘a“re&{]}"gged'oxvﬂe-
111 10 meft®pthenylacetylithiophene-3-sulfonamide; 35 Where Ar [err] is as
defi ne above. Ar[erri is a five or six nmenbered substitute

unsubstitut ed ar omat Nd4othierer dreetiyiarisexazoivy- %r(Zarvmeéﬁ‘*ﬂmEv'eeed'oxv) -6-
rererably 3 dreRodBiERR R pARRIGRRB L Sy ol 08 aral -a-yl
2-pyrazi nyl ®r benzoNidhemx3shethyl-b4sgkazolyl)-2-(2-acetyl-K4i(sngihgleaedioky)-6:
| methylphenylacetyl)thiophene-3-sulfonamide;
N-{4-chloro-3-methyl-5-isoxazolyl)-2-(2-acetyl-3,4-{methylenedioxy)-6-
methoxyphenylacetyl)thiophene-3-sulfonamide;
N-{4-chloro-3-methyl-b-isoxazolyl)-2-{2,6-bis(cyanomethyl}-3,4-
10 {(methylenedioxy)phenylaminocarbonyl)thiophene-3-sulfonamide.
Thus, subject to the above proviso, the preferred sulfonamides or
pharmaceutically acceptabie salts, acids and esters thereof, of formula (A)

have formula [:

15 Ar
/
SO—NH R
R!
20 x
e ﬁj
R3
25 or
R R
W R’
30
[ 4
O R 1R
Ar
B
X SOTNH
35 )

or pharmaceutically acceptable acids, esters and salts thereof,
where Ar' is a substituted or unsubstituted monocyclic or polycyclic,

preferably a mor scyclic or fused bicyclic, aryl or heteroaryl group with one or
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each G and R is independently selected fromlower alkyl, CN,
-(CHerr])[err]C(O(CH err], -(CHerr])[err], (CI—I[err])[err]I\l—Iower al kyl,

-(CHerr])[err]C(ONHerr], a D, L- or racemc amno acid, a primry
or secondary am de, O gl ycoside, a hexose -230r ribose,
-S(O[err]NH err], hydroxy, alkoxy, al koxycarbonyl, acetoxyal kyl, 5

-(CHerr]),COOH, -(CHerr])[err]COOH, CJerr]-lower alkyl, CN, heteroaryl,

-COC(O (CH err]) [n@\Ur& @bﬁgxrmbmg @ﬂékeéd rbberrol bkeiiphs, i) Ner rﬂaamﬁ g&%&w&nde
chloride, S(Oferr err] al kyl aryl, al kyl heteroary Rl err]

-(CH.err])[err] OB V WeapROY) fermyli anaromaticqgr frqtérqqromatlmgsog@,l alsoryalkyl,

NTower arkyi), AR aRmS Ry By afabhly etk epvaming F ! hufiaing.

anot her enbodi menhaglobtye, sarlbboviairi d.e\skcmmmarfy(bramumik\yl\bortnons are unsubstituted or
[err] 15 ' is defined as above,

except when R[®rrjubstityfed with aRl’/[cgrtPf’ Hrgc?ﬂ‘”a%ﬂ‘l”?ﬁ o*”’dsﬁré"ght or branched
3-net hyl - 5-i soxazghiths oﬁfﬁdﬁh ah&utdy @%tﬂa,yéb&nlﬁqu@rnbnerpr%fé{fagiynat Hyébéut 5 or

i soxazoly. Ar[err] is preferably benzo-1,2, 7-oxadi azol - 4-yl nmet hoxy- 3-
pyrazi nyl when R]®rcarberns. HTheiadbsyteents are mefezrpbb'ulusNuthuhelwerHa, CH;0 or

unsubstituted al erotﬂfei(afomatﬁ{ éJwPé%ﬁéqb??moﬁaﬂﬁﬁ#g%tg)rte\"érggl the  higAngne-3-

unsubstituted | ower era sreearb
35 I n ot hen;uimiamidaent&‘ Bf alfeoasrdbﬁnéd! prvé\r [err] is pref er abI y
benzo-1, 2, 7- 10 Oxadfnagé)rltlculaylAr is a frlmt-g g(r))é& me tgearél'j Q;YJLStltuted %ng]Jbsltxstugd

and
aromatic or heteroaromatic ring or a fused bicyclic substituted or

unsubstituted aromatic or heteroaromatic ring, preferably an isoxazolyl,
pyridazinyl, thiazolyl, pyrimidinyl or phenyl groups and particularly 3- or 5-
isoxazoly!, benzo-1,2,7-thiadiazol-4-yl, 2-pyrazinyl or benzo-1,2,7-
15 oxadiazol-4-yl;
W is =(C(halo),, —{CH,),—. =Nllower alkyl), —C(O)—, =Cllower
alkyl),, -NH-, =NCOR'®, -NHC(R'?}{R'®)-, =NCO,R'®¢ or =CHRS; x is 0-3; R',
R?, R>, R* and R® are each selected independently from Z, as defined above,
or any two may form a ring containing two or more heteroatoms; and
20 R® is H, or substituted or unsubstituted alkyl or aryl, preferably H or
substituted or unsubstituted lower alkyl, more preferably H, methyl or
carboxymethyl. “C*C
In all embodiments, X is preferably S.

Ar' is preferably an isoxazolyl of formula:

.

— __N — .0
30 o N

25

- : in which R* and R® are either {i), (i) or {iii} as follows:
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Rlerr] is H, or substituted or unsubstituted al kyl or aryl, preferably H or
substituted or unsubstituted | ower alkyl, nore preferably nethyl or

car boxynet hyl . I n anot her enbodi rrent t he sul f onam des have
formula V: 5 Ar rr 10

where Ar[err] is defined as above and is pref‘erably 4-chl oro- 3-net hyl -5- 25
i soxazolyl; Wis NH, and Rlerr] is selected fromthe group consisting of

aryl, het er oar yl I @)

S(E)) [err] RLerr] i nr\>//m| chhk? Ca:i’c 8 ?fezéacg\lﬁld:% %‘%ﬁ%ﬁ%ﬁ?%&ﬂ%’%ﬁ&y %18
ri bose or hexos S

C(CH err] )[err]%ﬂuﬁln\l ,%jg' Mﬁﬂgﬂrer ié:g[ygr?lfenyl ukyra.lw ar? a@YIad@I heteroaryl alkoxy,

R[ er r ] NCOR[ er r ] algytamino, a et r"fa’“t[‘\é‘f fa]'kW'EUfW'df 5%””3”5(5/'3”")“'
al kenyl , al kyny a I I ral kox

cycl oal kyI , cyc%ga%&@ndyIaqglg%éy%wlsﬂfﬁﬁ %‘ﬁ@wf I%-Ioaﬁﬁﬁ If.'\é‘oalnzict ed f?/om
hydr ogen, al &yl aIkakI;teamblonyaldew’ngdrboa\ylyIamiabdxg/rlbanyll, ,arwyieadmnwycﬂoemyI,

SO [ or 11 R ore | scbstitbfer G tiaing T Geg BaricRy substhEtST ot Blp R brelde iy
al kynyl, aryl, glrym @Iﬁé/'alkyl aIkerIWTaﬁH(EIB(ﬁI\# potiGhK ¥bntadt Bok®Yup By abead k!,

cycl oal kenyl or cycl oal kynyl ; each 35 Rlerr], Rerr] and Rerr] may be
further, substit oed®NAtOMS #red ametmermealgmtofer bragghed chainsgar ey dlier apd the eryl]

is pref er abl y Cgo\lﬁ[o%r rcl.om%moé’boﬂltq%nw about 16@Qrbgo$(s:}%§§gpt that R? is not

PCT/ US97/ 17402
10 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.
in preferred embodiments herein, R* and R® are each selected
independently from among alkyl, lower alkenyl, lower alkynyl, lower I'IaloaIkyI,
15 halide, pseudohalide or H, except that R® is not halide.
Preferred compounds herein are selected with the provisos that when
Ar' is an isoxazolyl, particularly 4-chloro-3-methyl-5-isoxazolyl and W is -NH-:
{a) if R', R® and R® are methyl, and R* is H; then R? is not cyanomethyl,
hydroxymethyl, cyano, methoxycarbonyl, carboxyl, methanesulfonyl, 2-
20 hydroxyethyi;
(b) if R' is methoxy or is methyl when R? and R? together form
methylenedioxy, R? and R® are methoxy or together form methylenedioxy, and
R* is H; then R® is not methyl, cyano, acetyl, methoxycarbonyl, carboxyl,
methanesulfonyl, cyanomethyl or 2-hydroxyethyl, and is not methoxy when
25 R'is methyl;
(c) if R'is cyano or acetyl, R? and R? together form methylenedioxy,
and R* is H; then R® is not methyl or methoxy;
(d) if R' is cyanomethyl, R? and R® together form methylenedioxy, and
R* is H; then R® is not cyanomethyl;
30 and with the additional provisos that when Ar! is 4-chloro-3-methyl-5-

isoxazolyl and W is -CH,-:



- 30- wo 98/1336 t he conpounds descri bed herein, those thabcirRiyRidse0r
i ncrease an endot hel i n-nedi ated activity by about 50% at
concentrations of |ess than about 1 O [err]Mare preferred. Mre
preferred are those that inhibit or increase an endot hel i n- nedi at ed
activity by about 50% at concentrations of less than 5 about 1 [err]M
nore preferably less than about 0.1 [err]M egsh nore preferably | ess
than about 0.01 [err]M and nost preferably |ess than about 0.001 [err]M

It is noted that, as described below, the ICJerr] concentration
determined in the in (a) if R, IR0arAPRA%Fe hfetﬁylnﬁﬂd|ﬂ“rl§3-f ngHCﬁz .Q%ch ethyl
i ncubation tenperature. The preferred val ues recited herein rerer 1o "
t he assays t hat JW@’%YW‘GF%dC\éR”%@et\méhcifbonvh@aafs@?aysffm‘tbaqmmﬂf@nvbdz at
24[err] C, somswhzhfY see, Table 1) 1C50 concentrations are
observed. Accordi eg, ref erred ICerr] concentrations are about
10-fol d higher. Furt he(bﬂm‘r!é isametipxyhwsen cR3rqmdLlR1ﬁSre tnkolexy bAtogether f3fhi bi t

t he great est oavai.| b| I and sta Y, erm ned using standard
ani mal nodel s 215 Mmethy enedg%l é’r‘rd?n&‘qtﬁél W&i@f‘ F%raéfdeﬁ éQBQfBPrbBUﬁUQ"eftBY'eOQ@OKW

met hods Pr ovndesk a8 etibn AT & AdtOS Tl
they interact with ETA rnecept ors @thgﬂ{byst'?éaﬁt?a ,ﬁ&{r] %E cen rPthY'ons
(at an | CJerr] atmé¢tbasesulfouml. aganomethyt of @- Hvdmxvetpvbfamdadxlq:tlmﬁmwr tid ds not

| ower) than they i | t artl cul
conmpounds that i rﬁ%ﬁhgg?cévh%,vﬁkgf?g{zfﬁ M E\—ﬁeciﬁﬂl %E‘?e“r" ]IS 3 c(‘;( tVYl%ﬁP béﬁ]t 20
10 [err] M prefemctﬂhy)x}yeami Rhamd R*[tegethist forer mepheleaeailxy: Iess than 0.1
[err]M but Tlerr] with a greater than about about 1
O [err]Mor cc?rrpounds (Fhkeﬁ1 5 Cyaf’ﬂt‘gra&ﬁ%mﬁ%”ﬁﬁ YAgethg i ierRrmetldengdioty,

| ess than about 3}n@ ﬁewsrthﬁrﬁ@rﬂlme{mgrm Aoxty. [err]M nore
preferably |less than O. errLM but with ET[err] with an Ierr] of

great er t han abod® °I‘G §rebediment ether fitonpeddesnd pharmagksticaily aoueptase
are any phar mcegngagémsaa%%@@tﬂeﬁegi ARG BRRula . 1 el uding salts,
esters, acids an ases, solvates rates prodrugs of t he

sul fonam des..-Preferred are pharnaceutically- accept abl e salts, including,
but not limted to, am ne saltsAréuch as but not limted to NN -

di benzyl et hyl enedi am ne, _chl or gprocai ne, choline, ammoni a, diethanol am ne
30 and ot her hydroxyal k rnNest et;hyl enedi ami ne, N-nethyl gl ucam ne,

pr ocai ne, N- be henet hyl afg ne,

1- par a- chl or gbenzyl{# 2-p rroIWji n- 1 -yl net hyl - WO 98/ 13366

PCT/ US97/ 17489 -31 -

benzi m dazol e, di et hy% am ne and al kyl am nes, pi perazine,
tris(hydroxy- nmet hyIC)anp0 pprane,, al kali netal salts, such as but
not limted to lithium R pot SSI ul and sodi @ al kal i earth netal
salts, such as but not limted to barium cal ci um and magnesi um
transition nesal salts,oqsuchégs b not 51limted to zinc and ot her netal
salts, such as but not limt to_sodi um hydr ogen phosphate and

di sodi um phosphat e, preferably ﬁji um-Ral ts, nore preferably the
sodiumsalt, and also including,  buy not limted to, salts of m ner al
aci ds, such as but not |i niWed pdr ochl ori des and sul fates, salts of

organi c aci dgg such as but jot |
tartrates,

mteg’to acetates, lactates, nalates,

35 :

where Ar' is as defined above and R’ is R', R® is R, R?is R* and R is R%. In
particular, Ar? is a five or six membered substituted or unsubstituted aromatic

or heteroaromatic ring or a fused bicyclic substituted or unsubstituted



10 citrates, asc ééates, succinates, butyrates, valerates anget, 1PRa@S -
RopArs i

Al kal i w alts, particularly sodiumsalts, are preferred herein.
Most preferred salts are sodiumsalts. Phar naceuti cal
formul ations for adm nistration by an appropriate route and neans
containing effective concentrations of one or nore of the 15 conpounds
provi ded herein or pharmaceutically accept a_gksg salts, esters, aci ds
and bases, solvates, hydrates and prodrugs of the sul fonam des,

preferably salts, nore preferably sodiumsalts, including but not imted

di I di hydr bl
the " sodi et OF hepRorSTiel HBP el aRAuR & ShebdroJE erorl @ ™Y

treatment of 20hidBiRgsileysiDpyraginydlee bebas-di, DVasxadisdol-diveassre, prefurdblgod-

di seases i ncl udi ng nmyocardi al infarction, pul nonary hypertension,

eryt hr opoi et i n-¢fidicaBanethyl-5-ipgyazohvran dghlaradinethdryjisoxazolyl; Wis -NH-,

di seases, i nf | anmg{ Idiéﬁ@:ﬁf 26 1_ h YRS RABRL.CH.- wheH BPGNRGAIRSLL1 ction,
opht hal nol ogi ¢ di s%géeé I nc dgi ﬁgNgIdéIﬁIczg%%andI : ivIlladequat egret I/nal

per f usi on, o&stroent br prefeiretas tisgser embbdingntar B? isesadestesifrora3he gnoerk

menstrual disorders, . obsietric conditions, woun an | act |

henor r hagi ¢ shot9SISHNP 8I ﬁ‘éI?StHI"EeéI;%%i uI‘ﬁUIIIﬁIItEIIe e?SIﬁBIt Hi?%y&%}b%tt %‘gt%%kand
physi ol ogi cal rgsQHasieSted fkdxD! OCAFI® CDCOYAT, NRITR'Y and B0 RIS it WHitton ior
whose synptons can be aneliorated by adm nistration of an endothelin

ant agonj st or a@éhinseferably alkexyqarbamdalty!. gmrboxyalkyl, diplylansinealkati ons are
conposi tions suj f .ni I i.gd t nd
ol ude sol ut o ebfohHanffidlaRliirh ok Bom B the proRSS IS iR AR

PCT/ US97/ 17902 -NHC(R'?)(R'%)-, then R’, R®, R® and R'® can be H. -32-

di spersible tablets, _pills sul es, ers, .dr [ L nhal.ati on,
sust ai ned rel ease foFImJII*a?I’% , a%FeP'I%S'I)ag’YIIIISIIWI‘iahSazIA aIIgIﬁIggsIggﬁIo(rgIﬁIIdr I"I@eg"'
delivery, sahiahfag fofo 2 rdansrebomds, dakyre cpneattingridiaBtriptehsendsyi t abl e
route. The ositions should be suitable for oral admnistr

co I tion
parenteral 5 ﬁYﬁFFIfrIIﬁ)’ikyIrerrthQﬁIk\H?thj dytinsteraand atialgy's BBE‘GF%IFI@BIIQI?VI; more

i ntramuscul arl y,Qferaply 1dWir AKGNHILY af@ndl) 16WELEIGAIE RGHAD WSoRpretdriibly
sol uti on or emJI)S| on, transdermal adm ni stration and ot her sel ected

routes. 15  methylLyophiTinezsdf opemicess axsf Prefierablyl thinphenee3-gelferamidess
met hods for pr epar.af,i. 4 : r LOR L
reconstituted forns gFIC?IﬁéQ‘I%II’II?‘I/@II’IWF ?’?gaacngtg%g?tsthgfg@?ghaﬁI%(%%I/igglegg.ted\ﬁ al s
and anpul es andwst thegpvisadthat whest Aet isstrchiiod-S-wmethwibsisexgralyindnd) W Fre-
powders are al SI%?EI ovi ded. Preferred fornul ations include a
sterile lyophili1°zéd powder containing pharmaceutical | y-accept abl e
salts, preferably so¢i gmPaddSR TEmeanptiflcthabl 8P ia not cyasedietigisal t, of a
sul fonam de, and al so include capsul es and tabl ets. ]]5 P rti%I arly 2
preferred féPnubwdioyanethyl chage meaboxdarhenylrRsbAYY. oratRapesHiranyl. or 2-
t he treatnent OI\}/Q%‘?&II sion or renal failure. The effective anpunts and
are

concentrations effective for aneliorating any of the si/rrptom; of any of
t he di sorders. if R'® is rhethone osiw eethehwhen e angrifnutogetisfosme

| yophi lized sol ids, containin 8 9 I f Inetsodh .
hydr ogen phosphmezhﬁlgnggﬁxﬁrrﬁ%gggt g'?@% re %‘I@OS?QI 2?%5EI‘§ I;({ISI)umtsgl tg(IIIb)c()II'
one or nore sul fignaRT deneoreonyldayafo, acetyl onethbaydarbonylatsoaght ai n one or
nor e of thezI;‘,OI | owi ng: a buffer, such as

methanesulfonyl, cyanomethyl or 2-hydroxyethyl, and is not methoxy when
R'C is methyi;

if R'® is cyano or acetyl and R® and R® together form methylenedioxy:;
then R’ is not methy! or methoxy; and

if R'° is cyanomethyl and R® and R’ together form methylenedioxy;

30 then R’ is not cyanomethyl;



sodi um or pot wasdsmIBghosphate, or citrate; a sol ubilizing agentPCKYSF1742
LABRASCOL (pol yethyl ene glycol-8 caprylic capric glycerides sold by 25
Gattef osse SA, France), DVBO, bis(trimethylsilyl)acetam de, ethanol,

propyl enegl ycol (PG, or polyvinylpyrrolidine (PVP); and a sugar or other
car bohydrate, such as sorbitol or dextrose. I n ot her

enbodi ments, the fornul ations are solid dosadd-forms, preferably
capsules or tablets. In a preferred enbodi nent, the formulations 30 are
solid dosage forns, preferably capsules or tablet s, cont ai ni ng 10-100%
preferably 50-95% noeed pyitT theadddjtigmaigBoyiseoiat i efér Bbpyd 8% BBy, berif when
WD 98/ 13366 _ 116
PCT/ Us97/ 17402 W 18 -NHC(RHR -, -33-

wei ght, of one or nor g saké prefpirel @hstddimeads, melyuifopgaridehofonaiuta Orare

sodiumsalts, nore preferably the sodi uq? salts, of one or nore sulfonam de
conpaunds of forthasg P WRBBE - 6-2Bogng Fe QPa{H?t)FCg‘-ti'”S‘%a”BfgraHp%?Eii@&éﬁf‘%f
a bi ndeg, ch ] i I . 0
To% 5 preerGbly ast EhDGuAls BebRchixh s, piereTRG 0Hags. SHBHD ohhe
starch or - preipetdiexs ahpy lappear, topatibit iingrovedtaxiogggicahiredilesotiative to
car boxynet hyl- cel | ul ose d §uch 2§, crosscar nel | ose sodi um

(Crosscarnel | 0se®¥EAICRMAGEN §°£v3'irpléﬂl !5 comercially under the nane

AC- Dl - SOL, FMC Cor por i s8éthePBinbadhérin 6F, fdPiyula (A), thersulfodamidest rvehformulae
gl ycol ate; and 0-2% of a lubricant, such a magnesium 10 stearate, talc and
cal ci um stearatell The di sintegrant, such as crosscarnel | ose sodi um or
sodi um starchOgl ycol ate, pyovides for rapid byeak-up of the cellulosic
matrix for immedi ate rel ease of active agent, ol | owi ng di ssol ution of
coating pol ymer. 1In aPF™Nhbodi ments, t 80pNéti se amount of active

i ngr edi ent g‘\gauxi,l | ijary_ingr g?T‘gnt s _canj be determ ned enpirically
and is a functiony ~45" ~vhesrBut e A Wisst e ®on and the diorder that
is treated. 15 O I,jjB;(exerrpl arydglrrbont, ‘the fornulations are
capsul es cont ai ni ng G abbut G80-100% preferdblp about 75-95% nore
preferably about 83% of , one or nore sodigim’salts of one or nore

sul f onam de conpounds of f of'frul a | ; about O-15% preferably about 11%
~of an excipient or a Pi®d¥H, such as 20 |d&ctoge or microcrystalline

cel | ul ose; agéut 0-1IQ0% pref&rably about 5% T & _¢G di sintegrant, such as
crosscar nel | GSe so{dg} w kft starch g je;

and ut 0 to 5%
preferably about 1 % of'a Ijubr suc ghesj um stearate. Solid
forms for administratioh @S Y4 '@oGcont enpl at ed herein. It
i s understood that precise_agounts and cQIposi titn thereof can be 25
enpirically determ ned by the gkilled artiSamNH Met hods usi ng
such fornul aBPons for nodutatifig the interactigpn o an endot hel i n

peptide with ET[err] and/or
are effected by contacti Rg-
phar maceuti cal | y-accept aljl e salM s of°tt he sul
formul ated 30 sodi uln'ﬁbs(iqi,'f)he sul fo

wi th, or sub8@quent to

pepti de. X SO7

Q or-Rnore of the fornul at ed
ondm-des, preferably
o _ppdor to, simnultaneously
Igi_(i)nt acting the\receptrs with an endothelin
X S0,

NH

ercg] receptors rovi ded. The net hods

Ar'

35 where Ar' is as define above. Ar' is a five or six membered substituted or
unsubstituted aromatic or heteroaromatic ring or a fused bicyclic substituted
or unsubstituted aromatic or heteroaromatic ring, preferably 3- or 5-isoxazolyl,
benzo-1,2,7-thiadiazol-4-yl, 2-pyraziny! or benzo-1,2,7-oxadiazol-4-yi;

X is preferably S;
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Met hods for inhibiting binding of an endothelin peptide to an endothelin
receptor are provided. These nethods are practiced by contacting the
receptor with one or nore of the conmpounds or one or nore of the fornu-

| ati ons of pharmaceutical |l y-acceptabl e salgg of the conpounds provided
herein 5 sinultaneously, prior to, or subsequent to contacting the
receptor with an endot hel i n pepti de. Met hods for treatnent
of endot hel i n-nedi al£4, ﬁlaﬁwﬁ% idebBfiddifiyCbioQidl from 1ol diikyT! ERE. L 0.
hypertensi on, asthng, ocul ar hypertension, glaucom, i nadequat e
retinal perf us-l—d)faHa)mG(@t{ﬁHs) con@Hg ), off3H0 Matovegrealkwi, sefeHpaDiINHLD a Dredli at ed

b dot hel f f disord |
Vhsavonstri ot IBTaBPmIn Sy Bk T aY Gl Ty Ot S B 5 e

antagoni st or gigibyse! —aS(D)QNHylM&ﬂoxy, alkoxy, alkoxs}d‘hrb@rﬁ\tll @dktdxyali®l hods of
treati ng endot helin-nedi ated_di sord 6 dm nistering effective

amounts of & he‘*é@HﬁbﬁQﬁ"ﬂe’s‘Cﬁz &@9@‘5‘ ofCotipeer 93“/"5@[\"& aBrarogedi vat i ves of
t he sul fonam de i ggd. | ar h nuigseat i ng

endot hel i n- nedi gtcg%ﬁ%ﬂ Sof dgﬁﬁ i ncﬁf?qurﬁy 2 suhf[f%h/ gﬂﬁ)”de S(b? NH I ovascul ar
di seases, car (tlla\datinsems/&eterroam,dcr@)Nﬂﬂf&ar—dCaiz) O, &FG(DW(H)N(H)MDM isoar y

hypertensmn doNERopoi etin ted h | QR,. I espj ory

di seases and H{fﬁ( nhaf%??e‘dﬁeggg%@ ydi’%e?/'ﬁg%' giﬁ&n‘ﬁ ’Eﬂéﬂ'&’ ocoNStki cti on,
20 opht hal nol.oge g, di-seasgpwed Jmoe—ntmu: di@ﬂ@&@ﬁa“d’yﬂgahnaadlhm-&

endot oxi n shock menstrual di sorders, obstetric conditions, wounds,

anaphyl acti® shock, !N anothpedRPPHEYNE- heceifonamides have dpuBwiady:i n whi ch

endot hel i n nmedi at ed pRysi ol ogi cal responses are inplicated, by

adm ni stering effect%égrﬁounts of one or nore of the corrpounds
eutically acceptable 25 <carriers are provided.

provi ded herein in p
Preferred net hodg of Mfit are net hods for treat nent of

hypertensits and\r_ens . More preferred nethods of
treatnent are those i he formul ati ons contain at | east one
conpound that inhibit9 th gy action of endothelin-1 with ET[err]

receptors at an I err] oof
| ess than about 5 [erryM
nore prefejpbly lesgsth
[err] M WO 98/ 133

esg than about 10 [err]M and 30 preferably
bre preferably | egpsnthan about 1 [err]M even
.JU[err]M and nost preferably |ess than 0.05

PCT/ US97/ 17402 ) - 35-

O her preferred net s are®those in which the formul ations contain
pharmaceuti cal | yfagcept abhg salts of one or nore conpounds that is (are)
ET[err] sehg ve gr pharnmaceutical ly-acceptable salts of one or nore
conpounds %%at S ér e) ET[err] selective. Methods in which the
conpounds are ET[err] sel ective are 5 for treatnent of disorders, such as
hypertensi on; and nethods in which the conpounds are ET[err] selective
are for treatn¥he™®f di sorders, such as asthmm,

Ar' is defined as above, except when R® is H, then Ar' is not 4-chloro-
30 3-methyl-5-isoxazolyl, 4-chioro-5-methyl-3-isoxazolyl or 3,4-dimethyl-5-
isoxazoly. Ar'is preferably benzo-1,2,7-oxadiazol-4-yl or 2-methoxy-3-
pyraziny! when R® is H; and R® is H, or substituted or unsubstituted alkyl or
aryl, preferably H or substituted or unsubstituted lower alkyl, more preferably
methyl or carboxymethyl.
35 In other embodiments of formula (IV), Ar! is preferably penzo—1 ,2,7-

oxadiazol-4-yl or 2-methoxy-3-pyrazinyl when R® is H and



that require RigyapReg | ation. I n practicing the netggaggser/17402
effective anounts of fornul ations containing therapeutically effective
concentrations of the conpounds formulated for oral, 10 intravenous, |ocal
and topical application for the treatnment of hypertension,

cardi ovascul ar di seases, cardi ac di seases, including nyocardial infarction,
respiratory diseases, including asthma, inflagymtory di seases,

opht hal nol ogi c di seases, gastroenteric diseases, renal failure,

i mrunosuppr essant - nedi at ed renal vasoconstriction,

eryt hropoi eti n- medi at gd néfaﬁ%?%ﬂ%fm.ﬁbu%,ungﬂgﬁhgi‘éd‘alﬂe@ oS8R KpretbRiphy hagt i C
shock, henorrhagi c shock, pul nonary hypertension, and ot her di seases

in whi ch endot hebibstitstrhercdngipsitetedgpuer alkydpoecesrefetably methihdt cat ed
are adm ni stered vi dual exhibiting the synptons of one or

nore of these di %%'%829”‘&@%% amounts are effective to aneliorate or
elimnate one or |AreRGtheY BRitumimeht tthe sdifsnamfies. had@ formula ViVt hods for
the identificgtion and isolation of endothelin receptor subt ypes are
al so provided. In particular, pethods for detecting, di sti ngui shing
and isolating endothelin receﬁtors usi ng the discl osed conpounds are
provided. In particula SGwe ds,are provi ded for detecting,

di st i ngui shing and /B | ati ng eng

provi ded herﬁ;n. w |
that are suitable fog

tot hel in receptors using the conpounds 25
addi tion, nethods for identifying conpounds
treating particul ar di seases based on
their preferential affing;y fo particul ar endothelin receptor
subtype are al so provide Mec Articles of nmanufacture containing
packagi ng material, a cgppound 30 provided herein, which is effective for
aneliorating the synptons ® an endot hel i n- medl{lat ed di sorder,

ant agoni zi ng1®he effects of\endothelin or WO 98/ 13366

PCT/ US97/ 17402
i nhi biting binding of arwens ’

Me - 36-
lin peptide to an ET receptor with an

I err] of | ess than apo 10 [err]M wthin the packagi ng material,
and a | abel that |at es that the conpound or fornulated
pharmaceuti cadl y- acgepy a thereof is used for antagonizing the
effects of endot helqn, reatl%d' an endot hel i n-nedi at ed di sorder, or
inhibiting the bindi 8g o ogaNendot heI in peptide to an ET recept or are
provi ded. DETAI LED DESCRI PTI ON OF PREFERRED EMBCODI MENTS

Definitions Unl ess defined otherw se, all technical and

scientific termswheesl Anbisetefined: amaboyeend isveraterahing-cltoros3cosiyhby

Al patonts 2ha Soarratt W LTS peiectfa MnEihd Bkl QRRARTpPENTOS

ref erence. heteroaryAshetsmmdyber, @H), CNDG@@VR%'FJ (DO(JErF) Slberﬁ(m,(ﬁe Imﬂwmdﬁfn is
pepti des that ha subst anti al l%%{aggi am_.no acid se uen
g

C
oot hel i n-1. endck P k- T3pemee ArTie s Heseedash Golsasidy 2

endogenous vasocm&irfw@wnd@epumzs .OH, NHOH, NR'?R%S NGS®N, heJFEFnR"m:on'ﬁ and
endot hel i n- nmedi at ed '%QRQI (on is a condjton that is aused by abnor nal
r

endot hel i n act i vViPNR7RGhB | i Ritsdresenaioduatkenyh alkynyl, aWhh?'bY'P”éndot hel i n
activity havggt heERpPSAIAIE, dtafkyl, %Iloﬁl'ys%eé@ﬁtkgﬂfdﬁﬂfalkéﬂw or cyci@am‘é‘yﬁwt R'Zis

limted to hypertension, cardiovascul ar di sea I"ammat or'y
selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, alkyiaryl heterocycle,

aralkyl, aralkoxy, cycioalkyl, cycloalkenyl, cycloalkynyl, C{O)R'? and S{O)R"’
in which nis 0-2; R'7 is hydrogen, alkyl, alkenyl, alkynyl, aryl, alkylary!,
heterocycle, aralkyl, aralkoxy, cycloalkyl, cycloalkeny! or cycloalkynyl; each

35 of R'?, R'"® and R may be further substituted with the any of the groups set
forth for Z; R*® is preferably CONH?, COOH, or phenyl.



20 dlseases ghthalnnlogic di sease, nenstrual disorders, &@Hgﬁhwwz
condi ti ons, &t roenteric disease, renal failure, puInDn
hypertension, endot oxi n shock, anaphyl acti c shock, or henorrhagic
shock. Endot hel i n-medi at ed condi ti ons al so include conditions that
result fromtherapy with agents, such as eryt hropoi etin and

i mmunosuppr essants, that elevate endothelin,levels. 25 As used
herein an effective amount of a conpound fof treating a parti cul ar
di sease is an anmobunt that is sufficient to aneliorate, or in some

manner reduce the sy oms associ at.ed t he disease. Such anpunt na
be admi ni stered as aSEF%Fg“BSHQ%dS?CrW'B%’eHHﬁ#‘ﬁ?%f'@?téah'ggc?fr'ﬂf’??@s? My
regi nen, wher elyhddihéim-flebRgbd wetivith ByaaBuiirtt 5 0RYaCedrienb@tidhs @2 3&ssPian 30

typi cal I y, is admnistered in order to aneliorate the synptons of the
di sease. \V@boag/ 1Belkare preferred. More preferred are those that inhibit or increase

PCT/ US97/ 17402 0
Typi cal | Y, repear{ xad%tgﬁ]hrrm]Imetdrnzt{aldoar?t}vgyr%\aap?ng?é) g&ﬁf’g(\:/%m{%mné Jﬂess than

anel i or ati ons ofateyaptt oS .more preferably lesé\shmadomeﬂal pM,aaNearrdomﬁrlelférably
agonist is a co ound t hat tentiat bits a piolQqical
activity associ'8te&af Ph‘)l&rgga 588 9S%Weg?f@§ryh{§§§ ﬁﬁa%agaﬁ 88%91 M. 1t
As used her ein, s 3180904185 IR sBALAIBBIOW, tHe IE.S LHRGsHIFhticHHEdeRRirRd in thedﬁ ug
or an antibody, that inhibits endothelin-sti mif at ed vasoconstriction and.

contraction andvibpraasagsdoe mentlinegeduagiéen pﬁy\;qu(babgm éaﬂﬂpﬁéﬁpms@be pTﬁ@ffed
ant agoni st may I d t t

with 10 an end‘?ﬁqﬁe ?/ené'{sgd(eargr l|nc'%rgee'3(l:\€e or Q&ayg tﬂgfa ?eF ?{qnéé‘s {Eﬁeﬁﬁl
physi ol ogi ctd the assaspampetformed lat d@ﬂdt@ vsdryewhaahzgeedmeleelTalbld $ppept i de,

such as vasoconstriction. Thus, aﬁg d her ? g}g{; othelin
ant agoni st i nt ef4NGERLrations afg PRseINgHt HRFEH gﬂ'\fmtl St%ﬁ &R Con SPPERTT PN
ot her response Qe dgBRIMEFAS higher. WELiithERBored) e oy 1HRRBe Fonfib QOEMel t'f'xat

wi th an endothelin-specific receptor, 15 such as ET[err] receptors,
assessed by ass%?ﬂb'kr‘ibwg"?%eﬁwagé"%\‘abﬂl&’l4”‘1 ftabidy. as detgrinined using S"#’Pféa’d
effectiveness of PRl fddedd agoni sts and antagonists can be assessed
using methods known to those of skill in the art. For exanple, endothelin
agoni st act1¥ity canAlse ardeng itlie Hd:sbypretesreabwmpqumcts friusalinteethods

vasoconstriction of ezzgphdrg%glggé ?I%iosea{ha# Ces r‘}f%yﬂ?;rt‘;’n‘rlu o?‘lhte Ithqgf

segnent s (Borge%mé(fd sel ec n""Bur.
J. Pharnmcol . lﬁiepﬁﬂa-ﬁ%ﬂbstantually ket be:lmentaa‘tt@g%t ah lag;,tatvlehyt alsautbB0-
assessed bythe abl|lﬁt=ﬁ\;t0| dot helin-in

vasoconstri cti of'd [2¥ep PERRr %a‘fg{ gﬂ'g l%‘é‘ter)f%‘raf‘HRF‘ﬁ ntFEACt W'th"é%m%”%s

noted above, thg gHrBEGIaFeSorhpb@idd tHa@ WeRRAtalvitAET, ARERSNAICS aetesaahamrbbht
with reference to assays in which the test corrpound i's i ncubated wi

the ET recef@or19eM; ng%fépl\’s'eﬁ% thare 1 40, MigfePrptesaiiitless than %s‘sld% bi'-‘ﬁ with
whi ch the ETCHAR 4T3 0P R eP BRIPLBBC Bbodio LR 8r BORBBLAGE Rat errl C

are identified. rsto Oor purposes O onpari son,
t hese concent r anterast arith ET, withcarel@gtofHesghtan dzoutt e ubbnreferablyilessthan 1

deter e =t Shi ki frerao g g DS IMEGHAan ISR bl bl
bi oavai | abi | i t ytranhespRlt! 1 kparet gretdrosd:

25 Also of interest are any pharmaceutically-acceptable derivatives,
including salts, esters, acids and bases, solvates, hydrates and prodrugs of
the sulfonamides. Preferred are pharmaceutically-acceptable salts, including,
but not limited to, amine salts, such as but not limited to N,N’-
dibenzylethyienediamine, chioroprocaine, choline, ammonia, diethanolamine

30 and other hydroxyalkylamines, ethylenediamine, N-methylglucamine, procaine,

N-benzylphenethylamine, 1-para-chlorobenzyl-2-pyrrolidin-1’-yimethyl-
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skill in the art. For exanple, bioavailability of any of the conpounds
described herein can be deternmined enpirically by adm nistration of the
conpound to an animal, followed by taking blood sanples over time and
nmeasuring the bl ood concentration of the conp@ird. In vivo half .
life,(t[err]) is 5 defined as the tine it takes for the concentration of

t he conpound in the bl ood to be reduced by one-half. Estinmations of
the area under t heemaimidazbtr, diethylanine avensher adma"rhﬁiersﬁtpiﬁaﬁﬁé\ i?%(M?d?gx\tJO
estimate the area und r al admnlstratlon yield

ng
bi oavail ability d3f el&égmog‘ed;‘a”%qu@’@ﬁé?' salts, spel@s)buys; %Hmlﬁ%ﬁté@uﬂtl’nwn
and Phar macol ogy, pétta@sn@lﬂ# Eh@'&o@ﬂuﬁ? AR Egﬂhgﬁét)ai safls, such as bﬁ?aggﬁ gce%r g n

efficacy refers to the maxi mal effect that can be
conpaund. Effi cacharasm. balcten @nmmeghd:syumetdaoslmohnmmltn!ts such bﬁmt@nﬁat

Kill t he t a it.cna term ned by the, properties
2fltheI (r:]orrpou?éi ahn'ﬁ%?gér g@%ﬁtngrom ce? S?stsgﬁf‘]a?ﬁobg%”?te'f"ﬁ ‘Eé%lspﬁ'”f‘he
pl ateau of the comgdropeaiphospledtbarid dissdiem pRosHhaRe Shidieatyy §64iBSsdits, more
efficacy 15 "which |s gﬁp&?m ned in _an animal nodel. For example, in Vi Vo

efficacy of the Prefera nRdBSEl 584 2l mciuding. bet aet bmitedda, bqlts of

et
gypo?hggg;‘dxfnedj mmerﬂuépﬂggfgcﬁéhh%éégﬁ lggtgl_ﬁtggditg Hy%goctﬁgﬁdeseaﬂcdgg@ Eegr gﬂss of

t he bi ol ogi cal amrganlpyagds,bsms bt ryotoﬁm'eanﬂmb hfe:leitateEO!adtmhudﬁﬂiatéaytartrates,

tivity ind d, nt_j i nfl uenc by endot helin i
T, R B f LR D NSO ool P,
functional r espormetalsanb psrticaRog ol cdalteN ard bratBiredeher8iHCSMBEL BietbRed

Vi Vo assays in vitro assays, such as those exenplified herein.
The rel evant aétc?t rgiSoddmisaltfude. but are not linited to,
vasoconstriction, vasopidraeblaca dormaRtioBs 2858k %hﬁé‘n bgoafd'\ E?‘];?r%ph te rqute
ET[err] receptors appear to be expressed in vascul ar ot

and may nedi ate ERBS |09ﬁfaafmdg@tffﬁ@rtwsmcentratlpaspcBmmesqr nn,{:u&*arna:fa'eheE;I'[err!j
receptors, h cifi,c, occu nmuscl e an
are |inked ;A,r(;ll vasoconstrl L?:Bg’rcliggﬁlhe%algs% armv\ﬁef’{)'c?'%038““3%0?3’??(|eI5Fe'Fn

the art to neasurasidy anikbesets, smu*atastthydrb;esrmyd peodiagsl deha%aESrSarlaQieswCh
T3(Suppl . 5) - S10PTeips3N SEseMEe artarebl £3L Bpe, MK REhaot BvtedusA
WO 98/ 13366 sodium salts and sodium hydrogen phosphate salts, most preferably the
PCT/US97/ 17402 sodium salt, thereof that deliver amounts effective for the trt;a?jcrgn-ent of
20 hypertension, stroke, cardiovascular diseases, cardiac diseases including
myocardial infarction, pulmonary hypertension, erythropoietin-mediated
hypertension, respiratory diseases,inflammatory diseases, including asthma,
bronchoconstriction, ophthalmologic diseases including glaucoma and
inadequate retinal perfusion, gastroenteric diseases, renal failure, endotoxin
25 shock, menstrual disorders, obstetric conditions, wounds, anaphylactic shock,
hemorrhagic shock, and other diseases in which endothelin mediated
physiological responses are implicated or that involve vasoconstriction or
whose symptoms can be ameliorated by administration of an endothelin
antagonist or agonist, are also provided.
. 30 The formulations are compositions suitable for administration by any

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



88 7443- TA4Bosfeiege! | et at. (1991) Neurochem Int. 18:571- pgfissRidos he
Exanpl es herein) As used herein, the I(Jerr] refers to an

anount , concentratl on or dosage of a particular test conpound that
achieves a 50%inhibition of a maximal 5 response, such as binding of
endothelin to tissue receptors, in an assay that measures such
response. As used here| n, ECJesz] refers to a dosage,
concentration or anount of a parti cular test conpound that elicits a
dose- dependent response at 50% of maxi mal expression of a particul ar
response t hat dn&ér@ﬂ!&c%lew gwak%gpwles’topovp@é@nwr@bsebdéys ffmnﬁarahbﬁul ar
test conpound. used herein a suf fonamde that is EIA

sel ective ref @,ugtqme@u«plﬁgmformuianmsd@grqm f@xmﬁs@ll ﬂndnem[aépm delveryi s at
| east about 1 p%tét?ééjftirotfgﬁsd@r%ghEglm?gtanﬁ% d any ﬁ%g Olroié%{wf@aeETss
receptors. used herein onam

sel ective ref eyosnpasidond ehauld be suiiatés tdrltatl ed:hirbsttrat&m |fdrentefalt hat is at
| east about_10-fold lower with respect to ET[err] .receptors t han ETA

receptors. ° adm‘”'ST'at'ORsb\(ng%thé“ﬁ“d'ﬁﬂérul‘i’ﬁ%ﬁjﬁoé’ﬁiyl'y“té%'@éﬁ?lé!m\é°§alts
esters, hydratf§avenousiy %%t 1ﬁ§c?£bl9ta|a%o&’se[# YR Is¥RRioR! ot difufspsRoUNds
i ncl ude any such salts, ester and ot her derivatives that may be
prepar ed by thm@fmskaﬁmlmwmmrsaaqiDtmﬂilwtzed renw®sn net hods for such

ani s o homane. WL HETAF B S bA B Yerivariy 3" PRl R G,

are phar rraceutprepdaday:oaqhevaafpan@n@rnmlaﬂmnegsontehamgmmﬂsn@aﬂdmrms of the
accept abl e sal ts ipclude, put are not Iimt salts of alkali netals

and A%al'YoRNilZES ROWZeE are 2lse ARt b Raliind smpbied ars Sounash ts,
pot assi um 25 o"'t%:t §unt$i5!é We@%@@o‘rﬁamﬁ@'tﬁbW@ér&%r@%%mv?&&m sal ts;
transition netal sal such as zinc salts, copper salts and al um num
salts; pol ycati oni cPf@ManéfomﬁatlonS inglide s steuidsh lvephiiged mstwdémeantaiaingoni um
and substi tut i u

hydr oxyal kyl a nes anHHg% Bﬁ%%%pﬁ%@e sa}tF Weg?%bfy 85 Dﬁ] §§}+§ %P%s?ggﬁéﬁlyaas

but not |i m t exbditomisall; of mﬂiodemtandarwalﬁatnwpdsa:la'psuleé ap@ tabiggani ¢ aci ds,

ngQBgZGbu‘t nq;arhlcmahedprg?eei\' c} Forfnula%%nes‘taef‘g those ?!:Eaef‘: dehErgrr %lrnaou%% effectwé/\gx

PCT/ US97/ 17402he treatment of hypertension or renal failure. The effective am®dnts and
citrates, ascorbates, succinates, butyrate, valerate and fumarates. Al so

cont enpl at ed HFANSERtAtigNs REe etfﬁfsﬁsm?foqrﬁ@“fégf@g @ny of the symptonpgof @y of
herein, refergpegiiftdesodi umsalts” refers to salts of any sodi um
corrpounds in which the counter ion includes Na[err] and can include 5
other ions, such asinHPg @mbpdlmmtet@mfmnwtwwsamlumfy&zqd solidst eentaining
sodi um s S p ount er
2o, 20 SAde %Rs{“ﬁ’sg 5§ﬁ% r;grl%';]éﬂaﬁ'ﬁ‘:' L% msn trﬁ;d?&kén gﬂoé{}ﬁﬂa‘il@ °Nas°h'ﬁ’m'}t'1.@§h§
synpt ons mbreapmjadibly eadaun'dseﬁtsr d:éronerordne&aas@fmaemdaaﬂarmmmreﬂ afr

ot herw se ben%fl Ci Ft Jr;/ | ered. Treat rre aJFFﬁP encpggsges anx

phar maceut i cal'oUBd'%ka%¢,8 sf(f’orﬁﬁ'ﬁp%? 'BREE ﬂ OWIBR FPYUIBM Fch as
contraceptive sy@fithsor potassvum phosphate) R &itP@e® ialsolibiFAhGRIYenTBAh ANY
manner in whi ch the s of a_conditions, disorder or disease are

amel i orat ed orbABRAP {sl@otv@ﬁ'éwﬁe? 8iopi-8 capryic eRRKE SivcerpRR §PIdPY o
enconpassefs anya REYIBEA! frafte) I TMED, bidftrimetnyRAPRAShiAGS, SiRGRLL. Such as

use as contraceptive agents
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 formulations
30 are solid dosage forms, preferably capsules or tablets, containing 10-100%,
preferably 50-95%, more preferably 75-85%, most preferably 80-85%, by



15 As uwweodshaigsi n, anelioration of the synptons of a par tecasdi7402
di sor der by adm nistration of a particul ar pharnaceutical conposition
refers to any | esseni ng, whet her pernanent or tenporary, |lasting or
transi ent that can be attributed to or associated with adm nistration
of the conposition. As used herein, substantially pure nmeans
sufficiently honogeneous to 20 appear free of33-eadily detectable
inmpurities as determ ned by standard nmet hods of anal ysis, such as thin
| ayer chromat ography (TLC), gel el ectrophoresi s and hi gh performance

liquid chromat ograplight( bPb} or usee duts, preferdislg gofuns kijliloden SttspRate bP
assess such purit syfficientl érgure such t hat further

, ;. Or
purification woul PGP e ABIRFEHPRY EeSstyBiselts. ahane wemerst sultpnamide
properties, such @smBoaNdRbi forffifth b,'Q&H'&Qbmcfsﬂgvérfab@a%@%t Bgf,ﬁ;ﬂ,%?cﬁﬁé‘&eor a

Met hods for purification of the conpounds to produce stant|
chem.cal |y pure cUngeuridshasdarinsaror miarhorystaliine kellulosen dhvaitd to 18%,

substantial ly «herical >Q@po ; however, be a mxture of

st er eoi soner s.§l %ﬁ%ﬁbmmﬁc%g%f %ﬁj ﬁ@%’ﬁp{tﬁgﬁﬁq}e&{?r? 8h ingAtfied stageR & ¢ he

30 specific actiosliujosef psipmecoparogorirly a crosddirfk@b1s220fn carboxymethyl cellulose,
PCT/ US97/ 17402 _ _ -41-

As used herein, BUGHARF EASSSRIMENOEY SodiwnJCresscaemelipsg sasdiumt Niis aweilalfle a
conmpound or physiQR@iet@kiy SaRSSRS ta kg5l i ' nistrati

of a compound, corrposiéti on\F grgot herngnrggtﬁj?gﬁ%é?%ﬁg\g?c% péﬁt?%rﬁgiﬂ,'ﬂtd%{?g%' FA)
enconpasses t her @feapdiwmesthentt oy eldte ndh@ ot ofcalubaictny i sughod nsagHesium
conmpounds, c 0Sd. LI n ] res. . used herein, increased
stability of N2 Sl 1%#1%@%?%'%%“&%“?%@‘3' T“"p"é?'@i“rﬁ' argl Sé.’EE‘ie\FeCfc?éﬁB%fﬁfé?lPSE

present in the fcodidmtdraodius staichrglydsidtd)provides asSaTd brsadup @ftthese of
skill in the art, such_as hi.glggp,erformance liquid . chr omat ogr aphy, gas
chr omat ogr aphy, &RUUOSE MatEX foi immgdiate, releaseaf astivg agentofolipwing wissglution of

preparation of theatingrdighelnid s ehisidiineand lthe f&iraé?ga talPrlg)%%ttotP%ctivg ingredient

percent of active conponent present in another fornu at the

period of tinme f@ dcPHljapt mgssdientsrcast be ietérorined ampdicallyrenchissa dasetion be
former fornulti QReli b R S_ | stability relative to the

| atter formu %tr;é%%% 1@&81%?&%@&%2@%%%@?% 1??111%?55 %orFéEercﬁg is a conpound
that, upon in vivo in aaderemplenaembodimentrehea forinuadony adt b8psMIES containing

converted to the _bio i Ly, harmaceugjical |y or therapeutically
active formof t ﬁ§°8£§g’aﬁﬁéa/°'1°6"fﬁf6‘el§€3>_°“_‘ Cl%'ég 6?’68%[?9?'8{?@”\’ about 83%, of
phar maceut i cal | y oagtdrueoed8pdlumdsdits 8DEhé iof thsreBuIfoRadidd1Bompounds idf t8rmula
conpound wi Il be regenerated by netabol |l§:/t gr ocesses. The prodrug 20 nmay be

designed to al tef 3tREUR 2061 PEfeiplly pPRYt b} % Rban expipjsattor a binder, such as
characteristies @fctdséloGniciderpRaling! AfuRiskeabsuLh- 1! Gldfrath? a'bgpf g)\%aroﬁge

flavor of a drug or to alter other characteristics or properties o
By virtue oflisiiearatgeudh apieapsmrantehoss soginucessativamnstadrhuglycolate; and

met abolismin V] 0 il S Aart nce a
. b 9 : i
phar naceut i cal | yaagﬁ 93%%%15&%%‘?@&??%“10}’ f aclghm\oaéﬁr §HEBASdPAgReYE™ he
conpound (see, estraratdgBaliy f¢ri®8fdr adminisvirdioni aatanfetenirs talss dofiedstiatddcal
Appr oach, Oxford Uni.verfi ty Press, gew . York, Spages 388-392). For
exanpl e, succi nyP?%elW‘f atis; Lé&tgr%tolog t abp&ﬁ%a@pum and composition thereof can be
ani no- N- ( 2- t R5azeipifeaReaesHhNeaas te Samd ahiiazol e) that exhibits
altered
Methods using such formulations for modulating the interaction of an
endothelin peptide with ET, and/or ETg receptors are provided. The methods
are effected by contacting the receptors with one or more of the formulated
pharmaceutically-acceptable salts of the sulfonamides, preferably formulated
. 30 sodium salts of the sulfonamides, prior to, simultaneously with, or subsequent

to contacting the receptors with an endothelin peptide.



transport qhab@edesi stics. 30 As used herein, acid i spet/ese/ymens a

group that 1s significantly ionized at physi ol ogi cal pH Exanpl es of
suitabl e acid isosteres include sulfo, WD 98/ 13366
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phosphono, al kyl sul fonyl carbanoyl, tetrazolyl, arylsulfonyl carbanoyl or
het er oar yl sul f onyl car banoyl . A used herein, halo or halide
refers to the hal ogen atonms; F, C, Br and 1. 5 As used
her ei n, pseudohal i des are conpounds that behave substantially simlar
to halides. Such compEassoCARiMEhd BRI of Eﬁ e?ﬁ!&hehn pemaﬁ@ﬂdétrh%ﬂﬁ ed
in the sanme manner as halides (X, 1n which i's hal ogen, such as C

or Br). Pseudgrenpteears piovifed, bheseametheds arermaéace@ by cont@wm the,

aroal kyl 1ot AR 2T B YE AL F SRR 1 ongorypof® of R faIRHF (e

hydr ogen at onmmtRing dfegiareedeycaipl- sgmaptatsiel dattisnsf, thbtttomlp)duddsmrbemed hereihO,
chl or onet h)r/_: ﬁtrlfl uoromet hyl , 1-chloro-2-fluoroethyl and the |ike
ei

As used he 'm‘é{FQGm“ﬁh(arPé'Oér‘ioaP" PrRREEeRY i seamﬁgghsuﬁcqmaf with an

strai ght or bpagstHeiinGeptigepr ef erably having about 1 to 12 carbon atoms in
15 the chai'n. Preferred al kyl groups are | oweral kyl groups which are

al kyl s cont ai iMetdods for upatmwers @‘asrrbimhaltrbmdnated h&socdensmncmu@nghbuk
means that on

. re lLoweral k a et h or
propyl are at ﬁgEH@éxet%ongypertgﬁ ﬂ%a?ytg slﬁ@%gl ﬁgaﬂgyﬁ?r&ﬁs'(&? W% he
unsubst i t ut ediriidegldepaiti@nbefusion arﬁuﬁtﬂhbr buheduohy tB8€are! inNgdinte g{amml@s, such
as, but not limted to: halo, carboxy, 20 fornyl, sulfog, sulfino,

car banoy! Y0anfisiated frvm@ndffsa@ﬂﬁm&pyds; RS/IfO'g‘i‘Sﬁ'iS%e“t of d‘$9{&‘PUH@tdﬁYWyF

ethyl, pr Opy| vaSEd kit Gorf6l q’\ateérgaarf‘!%lﬁr@t‘éﬂ%y BEARAEQEGorR 6t dn endothelin
et hanesul finic acid and ethane sulfonic acid As used herein

t he term | oweBNtREDEYSE BapNisrlare preedgd. and al kynyl ~ groups containing
about 6 carbon at oy gryd e Imedbal 81 MR Mot AR EHRE Blordirk!nydr OUPS
or Tewer atons In the ring.

or heteroaryl groups contain

Lower al kyl , | adeiniatdeagydffective émmntmmmyiulfmfamxdem wadhgs ahathes havi ng
| ess t han .about carbons. In, preferred enbodi nents t he conpoun

roui dod B Bl ShiE e yBh et B RRS Bl AR S5 Ay Betly 1 BaF e gHe TPetrdse

| ower al kyl, | eyvetreadik® Bidothaitlrénetedadikyrdgts, DAELDMGShypdtension, As used
her ei n, alkenyl means an al i phatic hydrocar boj contai ning a

n
car bon- car boncaslipyasayis Fisgrsernreidizmeispases M?‘{ﬁﬁ‘fg gryocardial\pfayglienzee
PCT/ U39711740%utm0nary hypertension, erythropoietin-mediated hypertension, respiratory

diseases and inflammatory diseases, including asthma, bronchoconstriction,

20 ophthalmologic diseases, gastroenteric diseases, renal failure, endotoxin
shock, menstrual disorders, obstetric conditions, wounds, anaphylactic shock,
hemorrhagic shock, and other diseases in which endothelin mediated
physiological responses are implicated, by administering effective amounts of
one or more of the compounds provided herein in pharmaceuticaily acceptable

25 carriers are provided. Preferred methods of treatment are methods for
treatment of hypertension and renal failure.

More preferred methods of treatment are those in which the
formulations contain at least one compound that inhibits the interaction of
endothelin-1 with ET, receptors at an ICs, of less than about 10 yM, and

30 preferably less than about 5 M, more preferably less than about 1 M, even
more preferably less than 0.1 yM, and most preferably less than 0.05 yM



- 43- bwershamschai ned having from about 2 to about 10 cRCOFNSIMMHEE

in the chain. Preferred al kenyl groups have 2 to about 4 carbon atons
in the chain. Branched neans that one or nore |oweral kyl or | ower

al kenyl groups are attached to a |inear al kenyl chain. The al kenyl
group may be unsubstituted or 5 independently substituted by one or nore
groups, such as hal o, carboxy, fornyl, 98tfo, sulfino, carbanoyl,

am no and i m no. Exenplary al kenyl groups include ethenyl, propenyl,
car boxyet henyl , car boxypropenyl, sul fi noet henyl and sul f onoet henyl .

As used herein, @twwaaMmeamctsl arphthibse iﬂny\dﬁdcrahbdnngnlmipné@onmﬁrmt ai ni ng

a carbon- carbon ol and straight or branched. .

havi ng about 2 t%halr81ace gSﬁ”ya?% m?ﬁ'et%iyc%a?%e OBqu{Sl?é)d“% ?Wéfs e Bfa
nore | oweral kyl , sk br phadhdasuyicaly- @U@&)t&bﬁ: gdlitaehedetd nao.lel é@aﬁo@%&%vwk
chain. An exenpl ary al k1ynyl group is eth used herein
aryl means an ari§riafg) Eetfirsiive: cMsithods 'tnl ‘U?(ﬂhi @elgomﬁWﬂ@%af%E'ﬁA selngtlve are
syst em cont ai gi f 1 A f er abl 5
To 10, Ayl Sr olbndt ¥t 8 sy flrs Bl Yol ERBion; et REBIAIR Wth R
phenyl, substit u¢®dpphﬁd‘g/hre BBpsdigdtives alistdrtted aachemapitdiydrdetrs) sddhads asthma,
t he substltunent IS Iowers k, l51a| ogen, or |ower alkoxy. Preferred aryl
groups are | owert@tyPaYfs ﬁ’é'y Ad{at%Mt ain | ess than 7 carbons in the ring
20 structure. In practiéifigUBe tn Bliodis NeffbBev& aFILHL o8t 8rrALikYibns abk&wng
carbonyl, etc. are used as 1s generally understood by those of skil
inthis art. Forthexepgiticallygetigsiiye concengaions af Kye cpepousds cﬁoﬁﬁwafeﬁf@d Ofa'
car bon chai t e |

traignt or 19 anoiie§BRbas. loBll b eoBial applicaridH RS ¥hy et dthyBhehGion,
herein, alicycl |n:ardeivassuibodseykesgrm@mdm@éasasearmy@dmg myocardlal mfarct»ﬁﬁ

used here| n, cycl oal k ers to turat d cyclic carbo

ey el onl kyenyl *aidoRyRias RAREs 1 0F BRIt SETE S LB cER AisR st e he v malRgic
at | east On(ﬁsétﬂﬁa%t gaatreehdas iseades! Fdril aikPBdimrRMBEGHbré8Ednt-rhB8iated
cyclic portions of the carbon chains may include one ring or two or
more fused ringst®n8bvasoconstridiogs g6y RERRAIALIN- W‘de‘éﬁﬂﬂcoﬁﬁ%(ﬁg'o&- endotoxin
non- ar omat i c14MNGK! ahaPhylactic sHBEK | KoHibirfadit MogkS hBIF &AM, 3y HeP@ngi

car bon- car bon doubl e goﬁg \éﬁ%l 'chgw ng rV\¢§'98/ (1)33'6E t’lq{ﬁe%ng'm' and
PCT/ US97/ 17402 other diseases in which endothelin mediated physiological responses are
about 3 to about car e £ ac l.ic. cygl oal kenyl rjngs

i ncl ude cycl open QC Peoafgrcey% ereSi%r%I {ED%r e’? %’gh'bﬁl ggﬂ'xgxseyr{p?Pﬁsr_lm! O or
exenpl ary nul ti cmofa of chyeslendisdraans. Trhag;mmmerab@emdoemlto amheliorytd onadlikeingte

group may be independently substituyted ne or nore halo or alkyl, 5
As used herein, 'ﬁh?b%%?lsvmé?’@ﬁs"?ttgeé}')%fa%'rsal kyl radical in which one

or more of tde hydr ogeRtRddA Wor & idePRI RGBEN RNdN3bRGBA dfeldéihaith rdddpidiot
limted to, chloronethyl, trifluoronethyl, 1-chloro-2-fluoroethyl and the

like. su@vmarm@s@lpmvzdﬁ@cl dalPROjGMar; ehethods foRdetdctinghi ch R i s a
hal oal kyl c d RS
groups of for mJI a r%’?Eﬂﬁﬂfe‘??’fﬁ%lé%%gtmhe'jeeepmqg ”lgmbam Gisclbhs :

compounds are provided. In particular, methods are provided for detecting,
distinguishing and isolating endothelin receptors using the compounds
25 provided herein.
In addition, methods for identifying compounds that are suitabie 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
30 provided herein, which is .effective for amelicrating the symptoms of an

endothelin-mediated disorder, antagonizing the effects of endothelin or



which Ris nggfgrﬁgif romal kyl or aryl, preferably | ower al kyll,e{.- E@,\{ﬁamar yl

and As used herein, "al kylam nocarbon

refers to -C(O)NHR in which Ris hydr ogen, al kyl, preferably

| ower al kyl or aryl, preferably |ower aryl. 15 As used herein

"di al kyl am nocarbonyl " as used herein refers to -C(ONR R in which R
and R are independently selected from al kylagr aryl, preferably

| ower al kyl or loweraryl; "carboxam de" refers to groups of formula

NR COR. As used herein, "al koxycar bonyl as used herein refers

to -C(OOR in ?rQ-anﬂPoaanbsofadr}(é(AdotpwEﬁrt gé&ﬁ é’to Telgég \gﬁbyari IC4q of

preferabl y | ower ar ere|

"t hi oal koxy" rla‘ssrthho dRout AduRSwithin the pack\&tyﬁ@ nRatle&aalaiﬁﬂl a ld¥edftRs@bl y
I ower al kyl or ad\é E ﬁf erably | ower ary As used herein,
"hal oal koxy" gate shagihe comppeRd RY f%’"&"%‘&lddélal(?‘laceUtlcalbﬂ'mptabls salt

As used herel Ntherabt Iloﬁﬁcpﬂﬂ)ﬂntaé&fxﬁhé the eﬁ@@@ N’Lﬁv\?}t}wehn treatmg an /S used
herei n, "al kyl am nocar bo é refers to - al kyl ,
RYad,

prefer abI y Powepdethglingpediplad diperstesr abinynbllmmeaby\ldmg of an endothehhs used
herei n, "al kox ﬁ{g@%lagoéﬁieege%tér are?r@bqu' n which Ris al kyl ,
ra

preferably Io ged' erein, cycloalkyl refers to

satured cycli thE&'MbEDd)EBGRIPTION OR: PREPERAGE EMBGDIMENTE0al kynyl refer to
cyclic carbon chai n% tfhat i ncl ude at WO 98/ 13366
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| east one unsat ur at gghddsi &Hfﬁue@omen}m% Gw%ér’ﬁm&.qratﬂdo&?e:%ﬁé ?&Rgsa[:?é’&‘h@%ai ns

may include one ring or two or nore fused ring
herein, al k9l ehew shg samgveanng@sas mmr@onlgmwlsrstnomhycbne é skill in thklayl

group is as pr d p oxy 5
means an al kyl agg“?)%h‘?n Véﬂtc% %er{éh%se otph t%nda?)g@bc@ﬁ'oafcfﬁ\t esdd?oepl aced
by a sinilar bbéin acge atcorpaatay bypefeirerdeons such as, S, N, NH Se. An

exenpl ary replacenment al ylenedlo ro s et enebls(sulfandlyl
Al kyl enet hi oxyoxy i g § | RgTPINpen: t%"&ﬁETI pgo"dagr{de&NQ‘?l ReRtiflasHingk fiave

-S-al kyl -S-. 1&Jbstantlally°~ﬁ1eusmdwd18dilﬁld%qub&éeﬁbﬂéﬁc%th@‘ﬁ’ﬁns MRS i
nmonocycl i cp]gr ?'?1 &'P systemin which one or nore of the carbon
r g‘? girﬁ’

atoms int nd; '?;?rt@‘:t as poteaheniQugnBYs yFseretirctas)peptides. t han

carbon, for exanpl e AR ddedUHfdteinOBHAHHRhelin- med%k'édé HBndn'?'bﬁf i§'a r&%‘ %'&léltﬁat is
gr oups contain one or two fused ri ngs and inclu roma

about 7 menber&aysedely Bbpoig! esideithelin activityr g Orm oupdiich compbEndéehar oar vl

Jubst tuont s, ERSOERISHRRY aBfay Pake b BReltls 038 Bnelbtforscsipeuss: pu

tetrazolyl, f uamrvy@t hr(w&ed @0 hypitbhsion] cardidbvadcular dfke)aﬁh‘rbﬁ\h'ma liATI8kAF by
pyrim diny i soxaz i sot hi zoI , qui nolinyl, indolyl,

i soqui nol |%?/I diggaSsY pr%tﬁ‘élm°|°9'°1§'§e%586>€’é%ﬁsé {j’lsm‘#ﬁ"réf ebstedrin codisigns,

groups i ncl udegésttderﬁeﬂemmébgél hal ﬂéuhﬁ@q&nnféﬁaﬁyah%é}gerﬁén&gSencﬁ'}tSQmafho K,
pyrm di nyl . used herein, al koxycarbon nmeans an al &

gr oup. E;NI3Ftg WQI’ (RSAYArT R phor clﬁmth@tﬂwwmtaﬁ@ondrtlons

et hoxycarbonylajse include conditions that result from therapy with agents, such as
erythropoietin and immunosuppressants, that elevate endothelin levels.

25 As used herein an effective amount of a compound for treating a
particular disease is an amount that is sufficient to ameliorate, or in some
manner reduce the symptoms associated with the disease. Such amount may
be administered as a single dosage or may be administered according to a
regimen, whereby it is effective. The amount may cure the disease but,

30 typically, is administered in order to ameliorate the symptoms of the disease.



As used her ei wo ss3be0yl neans -CONH err]. As with all groups PCT/US97/17402
described herein, these groups may be unsubstituted or substituted. 25
Substituted carbanoyl includes groups such as -CONY[err]Y[err] in which

Y[err] and Y[err] are i ndependently hydrogen, alkyl,
cyano( |l oweral kyl), aryal kyl, heteroaral kyl, car boxy( | ower al kyl ),
carboxy(aryl substituted | oweral kyl), carboxydxarboxy substituted

| ower al kyl ), carboxy(hydroxy substituted | oweral kyl),
car boxy(heteroaryl substituted | oweral kyl), carbanoyl (| oweral kyl), 30

al koxycar bonyl (| Dysicalikytepeatedbdmrispationid fealitbd 2uhshiehvdtied deawegal kyl ),
provided that only gne of Y[err] and Y[err] may be hydrogen and when one of

Y[err] and gnebaratiesey symptoms.

PCT/ US97/ 17402 h - .
Y[err] is carboxy(lower alfsl?f/jl )ere'(?ara oinyd(oépsll n a%%%'ts'ﬁ ltsuef (%%Irnlpg\t/)vré(rj attf\éts??t,ent'ates
car banoyl (1 ower abkgxbibitalakisirlogarab @cyiv ty asspaiaked vidr orapdsseysed beral érdothelin
substituted I weral kyl) then the other of Y[err] and Y[err] is hydr ogen or
al kyl raf ePFR-E S or Y[err] and Y[err] are independently hydrogen,

al kyl, Cyan0(| ower al k)A's)used&xe&éiﬁabh)’énddiﬁélﬁf aatagblish is §%bhﬁi@(fn|d0‘§@&ﬁ|a|§)’é )
car boxy(aryl substituted | ower al kg and car banoyl (| ower al kyl

As used herein, @i @07 @SHBRAMN . NHakinubing Epdathelintsjimuated psaspeppstyicting and
4- hal o- 5- net hyl 4- 5-
ot byl <37 Soxancr TSR Snd tnerriadiel-dRbiBtba ol SBIRAQY Yosnorlleb i

10 isoxazolyl) ammiguaistveay hetr bmﬁntea‘bang wibh cbemﬁamtslohmf\mhbcémdétl?elirsmﬂfne

same as he compoynd specifcally set fort but

N (4- hal o- 3- Mot ngh SBBPHRInBeEirics Brelrdr S it itpBYe Wikt iR sy Sesianb 1
N- (3, 4-di met hyl a‘é—spmy@wloylb)oacuv(ré of an enaah@hﬁqsr&tewae 3sugroyazol yl ),

N- (4- hal o- 3- net hyl - 5-i soxazol y di nmet hyl - 3-i soxazolyl) in

which halo is an{2¥pgonawictinsy eT‘)é‘Eﬂ yasd‘s%’r 'Z‘Hte"‘ 15 endothelin antaggsisy ipterfsres
the abbrevi ati onghQnfiMelpl-SliRGldi¥§ VAL R strididbM8r other r@ﬁdcgv%ea&diﬂ?érl?‘@rres

conpounds, are, unless indicated otherwse, 1 n accord elr
conmon usage, rewﬁ@rnhzedtelbtbmwphancﬂmotmhntWﬁhlaﬂP@(@dthBersm!ﬁslreueptor, on

Bi ocheni cal | 1972 11: 942-944) . A
Compounds. f of> USBTEY Faar P el g RoRO R 2680/ 4 QRHE Y tygse of Skl in the

Conmpounds and nedraods for treati ng endot heli n-nedi at ed di seases usi ng
t he conpounds of fg{‘ vi ded arti t he conpounds

ar e c
provi ded herein ar %%WSE?$§8{)B‘atef’ﬁ'iaéﬁ9? s'fsu‘?'?:fﬁﬁ’i‘tBQBP‘sbsyF?'& |assessed

sul f onami des, usindAes BoblB KRB WH tdEHY4R dfSSKIIEIT Bhe aRENESr exdmple, endothelm
hexasubstituted, preferably pentasubstituted. Particularly preferred

sul f onani des ar e2g@riisioactidiv tan ke ddentified bwetﬁeabslah/ft@rﬁam@le@ vihEgaoinstrigiéon of

thi ophene i sgulighi i ?%%ﬂ h&l@%o Yo S8R ein ring %n?%?%&?;laggg%? @rgés%’}o

hydr ogen substi tuents group 1s or asu
preferably be suliS$sueuseldcatity oé eﬁ;iozheand Boir stPtbar . 165:a2@3:280pf t hese

substituents vmlérﬁp . pol ar_group,. uch drox ar bax and .
car boxan de. 11 T FYT SRagh o SRHyBY G e %ﬁ%?ﬁ&‘/zthefbéﬁa Stprréi
posi tions w th renethlin-gidugps ,vaSUEJShs’iSlcﬁblky|Ex9Frﬁiﬁ}$ asgBy € arPeet faredid yhe
met hyl gro é) t hen t he arZ grou will preferably be enta- or
hexasubst it ut ed EXAMPLES. As noted above, the preferred IC,, concentration ranges are set
25 forth with reference to assays in which the test compound is incubated with
the ET receptor-bearing cells at 4° C. Data presented for assays in which the
incubation step is performed at the less preferred 24° C are identified. It is
understood that for purposes of comparison, these concentrations are
somewhat higher than the concentrations determined at 4° C.
30 As used herein, bioavailability refers to the rate and extent of

absorption. Methods for determining bioavailability are well known to those
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pent asubstituted aryl groups, the fifth substituent will be at the 3
position and will preferrably be a polar group, such as hydroxyl,
car boxyl and car boxam de. The conpounds descri bed herein
in this latter group good 5 bioavail abili tXg. relatively long in vivo

hal f-1ife, and good efficacy in in vivo ani mal nodel s and ot her

sui tabl e nodel s. The sul fonam des have formula I|:

Ar' 10 err . e S 20 or
the corr espondlcﬁf s‘i”hlrbmf“eﬂ% zc[o&?lx]fag}pé?ﬁ Hggv%lgab&gf’i?feﬂwaﬁ mae c‘\’/\?ﬁ@?'én%r [err]
i's a substddd¢rieed GerelnabLd aatree:dnmmwldauyqry pomirestedtiah opttef er ably
a nmonocyclic or fused bicycl roup with one or nore

substi tuents, 2PMBRYRE IQEN AP f@b%&%l‘?ﬁqékmﬂ birpf spMPlesaygrfgme and
pseudohal i de, ahkX§urify fﬁé' B@B@(&Bﬁbentratlon Bpiml:on%uﬁﬁogﬁt\jﬁ@ RAIf life (t,,,) is

het er oaromati ¢ group, oxyal kyl, al kyl am no

aryl car bonyl 5 ade;ﬂrmdyas M:mmmmkearfw tthe ocpnbentoatidy bf tﬂmabwpyhnd in the

car bonyl , i.ch . th al kyI tlon nsubst i

cubstituted " biods e Beristuest hy Sppthatb o EriRaTo0Rof hRarea page e e for
branched chai nsinghvEres %.r@émﬂonlcm beJS%BQlételené{% $arhenender efect@bky,
1 to about 5 or 6 carbons, The substituents are prefer abIMH NH{err]

hal i de, ,CHf err]foogr dradronistragient Mielding dieavadability dgiaySeer A.gaMilocGiba
Arferr] is a TiMedy) gbghdIRERELESS §H@?h'a¥rﬂ%§6’lo@{x 4th editfdRUPSS 'aEHt%ngeOr}.

aronatic or heteroaronatlc ring or lic subst tuted
unsubstit ut € ar omat As used hetedn cefificaayirefars mg thpmﬁmmlbbf/feet that can be
5-isoxazolyl, 35 ben 5§v1 2. 7-1hi

benzo-1, 2, 7- oxa‘Hl 32'8? dmpoun(?dlE?chacX ?%" ge dé?% ﬁﬁ?i’l’/r']’,éﬂlﬂdéfké\pm §P S;

WO 98/ 13366 those of skilf in the art. For example, it cna be determined by the properties

PCT/ US97/ 17402 ) ) -48-

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

15 which is determined in an animal model. For example, in vivg efficacy of the
cempounds described herein can be determined by hypoxia-induiced
pulmonary hyupertension in rat. See, e.g., DiCarlo et al. {1995} Am. J.
Physiol. 269:L.680-L697.

As used herein, the biological activity or bioactivity of endothelin

20 includes any activity induced, potentiated or influenced by endothelin in vivo.
It also includes the ability to bind to particular receptors and to induce a
functional response, such as vasoconstriction. It may be assessed by in vivo
assays or by in vitro assays, such as those exemplified herein. The relevant
activities include, but are not limited to, vasoconstriction, vasorelaxation and

25 bronchodilation. For example, ETg receptors appear to be expressed in
vascular endothelial cells and may mediate vasodilation and other such
responses; whereas ET, receptors, which are endothelin-1-specific, occur on
smooth muscle and are linked to vasoconstriction Any assay known to those
of skill in the art to measure or detect such activity may be used to assess

30 such activity (see, e.q., Spokes et al. (1989) J. Cardiovasc. Pharmacol.

13(Suppl. 5):5191-S192; Spinella et al. (1991) Proc. Natl. Acad. Sci. USA




Rl err]-R err]wassiasssdef i ned above, and Rl err] is H Paxruseiioe
substituted or unsubstituted al kyl or aryl, preferably H or substituted
or unsubstituted |lower alkyl, nore preferably H, nethyl or

carboxymethyl. 5 In all enbodi nents herein, Ar[err] is preferably
an isoxazolyl of formula: [err] in which Rerr] and R err] are
either (i), (ii) or (iii) as foll ows: -39- (i) Rerr] and
Rlerr] are each independently selected fromH NHerr], NJerr], 15

hal i de, pseudohalide, al kyl, al kenyl, alkynyl, aryl, arylalkyl, heteroaryl,
al koxy, al k@gart4w3- 7446y ICahdelt, evalk W1 99Y) Neatamelsy Int.al 838 AUE7ay] and the
al kyl sul fonyl , aryl oxy, . arylamno, arylthio, arylsufinyl,

aryl sul fonyl , haIEEféF@/'FS, hetgiar yI | al koxycar bonyl , al kyl car bonyl ,

am nocar bonyl, aryl car 5 hgt & I coMSEHIsd

am do, substituted or ﬁ)ér)\gﬁébdspié%ﬂ%hed%ol rc?cf)é In é2 gh\;\%nghct he aﬁgﬁr%gﬁ?(sgr%?l
and al kynyl port iobrspamticutar nestranmdown thratavhigvesd 50% intdbivion aft @ msaxdmai
are either strai ght or bra Che?o' chai n? or ﬁi’?&l ic,.and the argl. h
portions cont&i n"$3HSEnSHED 45 LYY §f ePgotIgIBJRISSERIEREPTIHNEL INFBN PESHpEhat
hal i de or pseudohgdddifes 8lich response. (ii1) Rerr] and R err]

t oget her for'm-(CH[err/%)[err%, where nis 3to 6; or, 25 )

(iii) Rerr] and R er /s terseberein. fiframrefess popadnsagpr concentration or pount of a

f d enbodi : ' i I o
prererred embod ES%F&‘%&JIQrefé’s:t Eorﬁoﬁﬁa]théﬁ?hﬁsef fdbﬁg&'gpgﬁﬁﬁ@ﬁ%ﬁg’f‘%ﬂg} 50% of

I ndependent |y from anong al kyl, | ower al keny

hal oal kyl , e iiohea/ epamsdiohaniajBaniculd;r rexpemHe thatis Rjdroeld, ipsovaked or

gg' | de. Vo ggplﬁgéer'nﬁ‘at‘ég%ye{ﬁB%%'r{.’Eu’?ér el G chind g des have formula 11: 30
PCT/ US97/ 17402 As used herein a sulfonamide that is ET, selective refédto sulfdn@r r ]

mides that exhibit an {Cg, that is at least about 10-fold lower with respect to
ET, receptors than ET, receptors.
As used herein, a sulfonamide that is ETy selective refers to suifona-
15 mides that exhibit an IC,, that is at least about 10-fold lower with respect to
ET, receptors than ET, receptors.

As used herein, pharmaceutically acceptable salts, esters, hydrates,
solvates or other derivatives of the compounds include any such salts, esters
and other derivatives that may be prepared by those of skill in this art using

20 known methods for such derivatization and that produce compounds that may
be administered to animals or humans without substantial toxic effects and
that either are pharmaceutically active or are prodrugs. Pharmaceutically-
acceptable salts include, but are not limited to, salts of alkali metals and
alkaline earth metals, including but not limited to sodium salts, potassium

25 salts, lithium salts, calcium salts and magnesium salts; transition metal salts,
such as zinc salts, copper salts and aluminum salts; polycationic counter ion
salts, such as but not limted ammonium and substituted ammonium saits and
organic amine salts, such as hydroxyalkylamines and alkylamines; saits of
mineral acids, such as but not limited to hydrochlorides and sulfates, salts of

30 organic acids, such as but not limited acetates, lactates, malates, tartrates,



15 or the cQrr di ng thi ophene- 2-sul f onam des as defi ned

Arferr] is §' %@g?{'ﬁt uted or unsubstituted nonocyclic or pol y??%ﬁ‘s :”17402
preferably a nmonocyclic or fused bicyclic, aryl group with one or nore
substituents, selected from for exanple, H NHerr], halide, pseudohalide,

al kyl, al kyl carbonyl, fornyl, an aromatic or heteroaronatic group,

al koxyal kyl, 20 al kyl am no, alkylthio, aryjgarbonyl, aryloxy, arylam no,
aryl thi o, hal oal kyl, hal oaryl, carbonyl, in whi ch t he aryl and al kyl
portions are unsubstituted or substltuted mnth any of the preceeding

groups, and str from abagt 1 u t o_about

10- 12 car bons, at%Teér g%??fbageﬂ'5”55'813'{&%%&”'“8 valerals gg ”mﬂﬁ% eSuREPt uent s

are preferabl ycldmeNHbmedl hefeah iate thé theesgondig estefd or 25 another aromatic
group. In particular, Ar2 is a five or six nenbered substituted or

unsubstituted ar omatA% used ReteIR ol efieRce dor SAGiupt salts ukpders to salt§ efeny c
substituted or gdBRMRHpHRAsah WMERGHE onﬁ{fllﬁ’ﬁr dsCng b %9151 can include

preferably 3- or 5-isoxazolyl, benzo-1,2 adi azol -4-vyl pyrazinyl or
benzo- 51, »tfferowadi auch aaﬂﬂ% rrmeﬁermcsefmabbgd»um salt” {rather than sodium

4- chl or o- 3- net h 5 | soxazo 4- 3 hl ar 0 | saxazolyl; Wis
-NH, =NCOR| er P%It ‘ﬁ[{‘éqﬂﬁ']m a saltif in g Iﬁfaer'ts] %Iﬁ%‘f’ﬁ')'o”or is

-CH err]- when R er rAs U§edﬂ%dfé%yv.|reatment means anth%rfr]er i wifit e ehe dy pesmt he
group conS|st|n? of substituted and unsubstituted al kyl, hydroxyl,

substitut ed an®f@ncemditionstdeordek 6% fisease aregyliR(aied jor mqv@se]bﬁpeﬁw]a"v

al koxycar bonyl ey Ceetmsaraigt oh PRSP Uk &6 YOR ami no
and artidnosehfmasjtions herelrwsLQB/a]sBG%as contraceptive agents

PCT/ US97/ 17402 . . . - 50-
The phenyl substit udh ¥SEREPHIL UEETRETHPEAPHP MANREE i1 high Lhe pYmRtoms

Rlerr] are of B[ edriditiony, edisdrdenbe de@té lare BARMEAIEY O )bthfi[vﬁ&é lbenBigany
and Rlerr], whi are_prefer abl%J al kyl hal oal kyl , | yhal oal kyl ,

al kenyl cont ai ﬁtﬁ&’dl BB B'B‘FHEpasaqq?ﬁWI pharmacéélﬂf’@l‘fﬁen@ the o 2

triple bonds, ‘é)éﬁ{&iﬁnt‘fd/dshéﬁéﬁ{ %'chyésaué@/hs caﬁﬁbce;ﬂﬁ}eeé tﬁ 5 arylalkyl,
or heteroarySaaI kyl', more preferably |Iower alkyl, Tower al kenyl, | ower

al kynyl, orl ryI e UE@%héfe&bl gmaterayipn of the symptomsiaf amaréwpriaefcésqrdelr
enbodi nent s, fa,gn ddﬂﬁ[ RAPLHSIPSt ool LM Brdrndtlefical corﬁg&ﬁﬁw\@g{eﬂ Po Bhy' 11

Rerr], R[err] contain cyano groups
CH err]-. Theséessenpgundsetee ppredrentest woedraryt hesitingi orpraveient thwit cahagi cal

10 profilesr I 0 ot her .conp ds, of . f or.mul . . In
preferred enbo%tﬁbbﬁ’;{ &) ¢ of ﬁés%%ﬂﬁ?g JLJlE' WPELRGS 96} t%equ‘]ﬂ"?%’ 3- or
5-isoxazol yl, benzo-As dsdd hbtewndli Sﬂtﬁﬂtarﬂhaﬂv puteyéeard sHffichtly homogeneous to
benzo-1, 2, 7-oxadi azo re preferably 3- nethongZ pyr azi nyl ,

3, 4- di net m?P 52PRBRG ifareﬁf reacd"'\y detecm'sr"apsr%i ﬁ§|deserrfya%é I%FP”‘E'ﬁfd
4- chl or 0- 5- net Wéth%db%‘?’%?ﬁ%fvsﬂ ’su\%'a% %aye?%hr%ﬁéﬁﬂﬂr ePr 1S

-CH err]- when Rerr] hydr oxyl err| err| e nmet hyl ;
and Rl err] electrophoresns and high per ormance liquid chromatography (HPLC) used by

those of skill in the art to assess such purity, or sufficiently pure such that
further purification would not detectably alter the physical and chemical
25 properties, such as enzymatic and biological activities, of the substance.
Methods for purification of the compounds to produce substantially
chemically pure compounds are known to those of skill in the art. A
substantially chemically pure compound may, however, be a mixture of
stereoisomers. In such instances, further purification might increase .the

30 specific activity of the compound.



is selected fwn,?d group consisting of substitut ed and unsubspétkesiren:
al kyl , hydr 0X substituted and unsubstituted al koxy, OC(ORerr],

OCderr]Rerr], NR[err] Rl err] and S(Oferr]Rerr] in which nis 0-2;
preferably al koxycar bonyl al kyl, carboxyal kyl, di al kyl am noal kyl ,

al kyl sul f onyl am no and am nosul fonyl. 20 Rlerr] is, in certain of

t hese enbodi nents, nethoxy, nethoxycarbonyl- .44.- nethoxy,

2- (2- met hoxyet hoxy) et hoxyacet oxy, 2-hydroxyet hoxy, N, N

di et hyl t hi ocar bonyl oxy, N, N-di met hyl t hi ocar bonyl oxynet hyl , di met hyl am no,
pyrrolidinyl, acetoxy, Abmé@mem C%t&@%r a&wor@%@ydo,m@qﬁt\m&yaﬂw&es of a
hydr oxynet hyl , car boxyl nmet hyl, net haneésul f onyl am no, N,

di met hyl am nonet hgdmp&ajcer @N{@jpgr]c,al mspmlshaxtmanebuhwpmrtlhwvo administration
Rlerr], in nore preferred enbodi nmen ont

and 15! Tor exanfie SREPRUTS. CHibPRUKSDIIURGY MiriiERy Bidogissh Ariuty ks,

et hoxy) et hOXyacetéMbm&s@wtl@?ﬁﬁéﬁwwfdﬂ% ghaphbythbe @ Benyikpsy subht

di met hyl t hi ocar bonyl oxynet hyl , di net hyl am no, pyrrolidinyl, acetoxynethyl,
30 et hoxycarborfAMRAFIAS, CATWRSIIPNSrand B skes. VO 987 13366

PCT/ US97/ 17402 ? used r\erem, increased stability of a formulation madns that the
Anmong the conpounds of fornula Il are:

N- (4-chl or o- 3- netﬁwter&-mfsmamod:qrhpeﬁem Bresantbioxylenferinplation, as determined by

2,4,6-trinmethyl hen noc rb ).t.hi.gphepe- 3-sul f onam de; .
N- (4-chl or o- 3¥rrgt 88’xa otl?x# o (kgpﬁ’cﬁ} 0Xy- G 8 lhf'qqh@?'ﬁ?/rl MAERfavid 5
am nocar bonyl )t hidmba&@eoé}aﬁlw f?ﬁha@fhr@ﬁ;atography, and the like, at a given period of time

N- (4- chl or o- 3- et hyl - 5-i soxazol yl ) -2-(3-pyrrolidinyl -

2, 4,6-trimet A pre Wm preearainyeh the tAetion w%ﬁaﬁr%h'ghm than the

N- ( 4_ chloro-3- methylsa- 6%%%%%0&&@@5@% |Ry$rﬂﬂ%5‘roformulat|onzat4!he same
6-trinmet hyl phenyl am nocar bonyl ) t hi ophene- 3- sul f onam de;

N- (4- chl or o- 3- rretne]rloda;ﬁ tgugdgunwln)g-grep@rqmn\bf the formulatron ln this case, the
ghgﬁéhgl tsm ?gﬁ;lr)nqnyl ormulé‘uon i's Sard tto pos s Pr?: a)lsegngtggf%r rbe a ve) Egkl’?é latter
N- (4- chl or o- 3- netfbythulatioaoxazol yl ) - 2- (3- (N, N-di net hyl t hi ocar bonyl oxy) -

2,4,6-trinet phenyla 'noc bon | )t hi ophene- 3-sul fo

S (et oo B DT AL DSSRbarN 4 prodRiast R ShrBRoush ARy, Ghod i vivo
2,4,6-trinet hyl praewh@eaam@ﬁarsbm@yéadrabam%ﬁe&veeIcfoﬂoarrbaleo the biologically,
N-(4 chl or o- 3- net hyl - 5- |soxazolyl) 2-(3-(2-(2-

met hoxyet hoxy) et Ry aeessafly orahgranauticaty lashisa fpariol dbacosmaundni to produce

phene- 3- sul f onam _d

N- (4- chl or o- 3- meth ri°-d§‘9? S8 P PRF et T AT, GBS (BN eyL such that the

IEI- ?46 L Ir| nmet hyl p{aﬁnyémrmnmmdblamlyhe) Ir@ge;mmnﬁu’:}f mﬂtibgla:{rpnbe:p?shes ‘rll'he plrodrug
-chl or o- 3 e soxazal yl ) -2: (3- XY= ri eny

am nocar bonyl%% h."a%\hBﬁe‘Jeﬁ ggﬁﬁftﬁ'naﬂﬁrégg naEaboRE Srdbifty o' e Thp oM

N- (4- chl or o- 3- metchyladtetiswe3d0d Yirdg, 2 FralR isiuex ¥fF & tsosryioRRityY o irdbrove the
2,4,6-trimethyl pr}enyl am nocar bonyll)thl ophene- 3- sul f onam de;
t

N-(4 chl or o- 3- netfIRYPT 81 Wg A5|t9altes qtaeLeRqagIRtstifg of Properties of a drug. By

2,4,6-trinmethyl ph Jg#nyfi n%m =
(4 chI or o- 3- et hﬁ?%é ??gﬁg‘g@é ZAMP];I hydr 0533552 J(%@ta?}f rgrg%' r?;ltll%rTeerﬁ?IbsmsmP\h

am nocar bonyl ) t hiviythehes8o§ akrﬂlonngd@rt once a pharmaceuticaily active compound is
25 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-suifathiazole is a prodrug of 4-
amino-N-{2-thiazoyl)benzenesulfonamide (sulfathiazole} that exhibits altered
transport characteristics.

- 30 As used herein, acid isostere means a group that is significantly ionized

at physiological pH. Examples of suitable acid isosteres include sulfo,



30 N- (4-chl or o- 3- et hyl - 5-i soxazol yl ) - 2- (3-di net hyl ang =
2,4,6-trimet I‘P{éfﬁ{gﬁﬁoam nocar bonyl ) t hi ophene- 3- sul f onam de; rﬂ@ﬁ%%ﬂﬂoz
98/ 13366 PCT/ US97/ 17402
-52- N- (4- chl or o- 3- et hyl - 5-i soxazol yl ) - 2- (3- net ha

nesul f onyl am no-

2,4,6-trimethyl phenyl am nocar bonyl )t hi ophene42’3 sul f onam de;

N-(4 chl or o- 3- et hyl - 5-i soxazol yl ) - 2- ( 3- sul fanoyl -

2,4, 6-trinmethyl phenyl am nocar bonyl )th| ophene 3-sul fonam de; 5

N—(4 chl or o- 5- l-3-15S n

> 6ottt et hyl BRGNS RS DI R sHE Bt a2QUY s gayicarbamoy! or
N-(4 chl or o- 5- mlelrioadyls@torgraryanogt. ( 3- met hoxycar bonyl met hyl -
2,4,6-trinmethyl phenyl am nocar bonyl )t hi ophene- 3-sul f onam de;

N- ( 4- chl or o- 5- net hy| -@P%%&E%’GIWI‘)"JQD(@?E%? e Heihg halogep atoms; F, Cl, Br
2,4, 6-trimethyl ghgnyl am nocar bonyl ) t hi ophene- 3-sul f onami de;

N-(4 chl or o- 5- net hyl - 3-i soxazol yl ) -2-(3-acetoxynet hyl -

2,4,6-trinmet Byl phenylﬁemusmtherbmnms)eudowmaeara -coumt fauradsi tihat behave

N (4ol o 0.5 e Rl QB0 X el S s SUBELIN oo e s n the same

N- (4- chl or o- 5- M dnHer Smidswesaliy ke Baﬁw% rdaﬂmrwsl AaNdReN®¢ vl which X is a
2,4, 6-trinmethyl phenyl am nocar bonyl zt hi ophene- 3- sul f onam de;

N- ( 4- chl,or o- 5- w@@menssvgwaﬂ%ﬂ%f o Pegugehalidas inglvden Putharegnot limited to

2,4, 6-trinmethyl o2 r | e;

N-(4-chl or o- 5- n%@%ﬂ?& %}’ggitgzgﬁg%@r%h% Pﬂgdrox n§§é %Rg%ﬁclgnet hyl phenyl - 20
am nocar bonyll0) t hi ophékuau@cbmrbmnmalahjkyl refers to a loweralkyl radical in which one or
N- (4-chl 5- th ol 2-(3- b 2.4, 6-1 | ph = .
am( nogar B(r)gyl ),[rﬁl ] h fgté\e ?qe(%%e%rras ‘(are Fe%r}ac%x by haH_genrnlwc ud n)é %u‘ta?wg{ limited

(4-chl or o- 5- et hy) cl&oraﬁmﬂ/oItyﬁl)m&m(.&myanahlzrolkrfl@orbéthmtawlmbem&l
am nocar bonyl )t hi ophene- 3- sul f onam de;
N- (4- chl or o- 5- et hyI A Hekhgsiny aky) r('ea%suP'f‘ Aftekyatic hydrocarbon group that is a

2,4, 6-trimethyl Qlﬂr%"bﬂtadp &Qﬁ@{é?p&yé ﬁbhé@?é@?%a%rr%“&kﬁ&ﬁamtg@z carbon atoms in
N-(3 4-di net hyl - 5-i'soxazol yl) &3 cyanone trimet hyl phenyl -

am nocar bonyid) t ﬁh@phénme Bteéfmtfd)n ¥l decups are loweraikvl groups which are alkyls

N- (3, 4-di net hyl z 0, te}
2,4,6-trimethyl pﬁ’g#\a’;ﬁ %ﬁlct)%?r’ onéllc)gt n%ﬁbms%uwéoﬁgm éhch&pmeaw)that one
98/ 13366 or more loweralkyl groups such as methyl, ethyl or propyl arfPefteLIBOY{d 7402

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,
20 formyl, sulfo, sulfino, carbamoyl, amino and imino. Exemplary alkyl groups
include methyil, 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 describe
25 aryl groups or heteroaryl groups that contain 6 or fewer atoms in the ring.
Loweralkyl, lower alkenyl, and lower alkynyl refer to carbon chains having
less than about 6 carbons. In preferred embodiments of the compounds
provided herein that include alkyl, alkenyl, or alkynyl portions include
loweralky!, lower alkenyl, and lower alkynyl portions.
30 As used herein, alkenyl means an aliphatic hydrocarboﬁ group

containing a carbon-carbon double bond and which may be straight or



- 53- og/133bg (3. 4-di methyl -5-isoxazol yl) - 2- (3- car boxy pgfulyH/17402
2,4,6-trimeth ?p%eny am nocar bonyl ) t hi ophene- 3- sul f onam de;

N-(3 4-di net hyl - 5-i soxazol yl ) - 2- ( 3- acet oxynet hyl -

2,4,6-trinethyl phenyl am nocar bonyl )t hi ophene- 3-sul fonam de; 5

N- (3, 4-di net hyl - 5-i soxazol yl') - 2- (3- hydr oxynet hyl - 2,4,6-trim

et hyl phenyl am nocar bonyl ) t hi ophene- 3- sul f onaggde;

N (3, 4-di net hyl - 5-i soxazol yl ) - 2- ( 3-di et hyl am nonet hyl -

2, 4, 6- tri met hyl phenyl am nocar bonyl ) t hi ophene- 3- sul f onam de;

\- (3, 4-di met hyl brancRAERaKkd ndv ? fishhanRs Y {P5Y &”1 @%aaﬂ&) atoms in the chain.
2,4,6-trimethyl phenyl am nocar bonyl") t hi ophene- 3- sul f onam

N- ( 3, 4- di et hy| Psefestachalsepy!) graups hhyel2otoyaligut, 4 cartiomea tioyh pimethd aindino-

car bonyl )t hi ophepe- 3-sul f on

(34 d ot byl eI TRSE e or mass Jowerelte ar Rueh SV SR Bre

car bonyl ) t hi Oph%lﬂﬁrc&ealtlofa)n@éﬁr@kerﬂﬁ chain. The alkeny! group may be unsybstituted or
N (3, 4-di nethyl -5 |soxazoly (t3 cyano- 2, 4, 6-tri et hyl phenyl am no-

car bonyl ) t hi hénaerengently Hiited by one or more groups, such as halo, carboxy,

N- (3, 4-di net hyl I ri

NSt R )tﬁlég%g%gﬁ ¥king: Eako gmm%lm%‘d frainb! MBI SRS Yikenyl

N (benzo-1, 2, 7- tghomih amwewehyz-pﬁaﬁmysa,nonbbhyéﬂ@nﬂ darbexymbhyhyghenyl - 20
am nocar bonyl)thi ene- 3-sul fonam de;

N- (benzo-1, 2, 7- FHPE@%Q%"V'A?WI3“'%”F§%Vhoxycar bonyl net hyl -

2,4,6-trimet hyl phenyImawaémmydtwrhnQﬁéaf@a@aﬁpméwawdﬁarbon group
N-(ben2012 7-t hi adi azol - 4-yl ) -2-(3-car boxyl nmet hyl -

2,4,6-tri mst’leI ﬁﬁ@ﬁ%ﬂ‘% ﬁ&é%o?ﬂfP?’? ﬁi'%‘ﬁfﬂé’rﬁ\é’ @%U‘Ihl“ifhﬁ}ﬂyd*ée sgrgight or branched
\- (benzo- 1,2, 7- Vil agole ﬁt¥|1b %rﬁén A& )fﬁ('i‘ﬁ% RKbin. Branche& means that one or
6-trimet hyI pheny am-nocar onyI hene- onam de;

N- (benzo-1 , 2, 7bdrieddinaeralkyl- a}lte)nwo( 3ikyyett quuptstawlattached 2, &l Jinear alkynyl
6-trimet hyl phen%ham ngcar bon g g‘k ene- MOnam de;

N- (benzo- 1, 2, 7- ChPHYi A20F*AUTKRYY. (ﬁﬁ%f’ﬂffﬁ Wonet hyl - 30

2,4,6-tri met hyl phenylma@@aémﬁ\;ydr)/t hieapbaneardnstlcl moastddic or multiclic

98/ 13366 PCT/ US97/ 17402
- 54- 15 hydragarBeRsnosysiemaRPRINESdIon- 119 15 9731 feianbar 8t ény| am
i no- 2, 4, 6préfciBbIDYrReNYd a0l mrgb&mél ;hbmdepI&aaarénsyhmmod@oups

N-(benzo-1, 2 7 t hi adi azol -4-yl)-2-(3-hydroxy-2, 4, 6-trinmet hyl phenyl
am nocar bonyI ) t suehRsnichenvdusubsited dbrenyb napthyl, substituted haphthyl, in which

- (benzo. 1, 2 7~ 1L albadRlefi W e didy L HRRYSK: Brfoieh LIERY Y HRERIMT ary

am nocar bonyl )t A op

N (benzo-1, 2, 7- bhmmh amolowkerydrylt @oup8-thyacmntdindiebs tham@t darbphefiry kiserring -
carbonyl )t h ene- 3-sul f onam de; N- (benzo-

1,2, 7-t hi ad? § of*t 21‘°§‘|‘ ¥:2- (3-sul fanoyl - 2, 4, 6-tri net hyl phenyl - 1 0

ani nocar bonyl )t hi ophene used Hbfet) afie Hmenclature alkyl, alkoxy, carbonyl, etc. are used

N- ( 3- met hoxy- 2- pyr.azi nyl ) -2-(3-cyanonet hyl -2, 4, 6-tri net hyl phenyl -
as is generally understood by those of skill in this art. “For example, as used
herein alky! refers to saturated carbon chains that contain one or more
carbons; the chains may be straight or branched or include cyclic portions or
25 be cyclic. As used herein, alicyclic refers to aryl groups that are cyclic.

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

30 As used herein, cycloalkenyl means a non-aromatic monocyciic or

multicyclic ring system containing a carbon-carbon double bond and having



am nocar bonyl )t hi ophene- 3- sul f onam de; N-
( 3- met hoxy- 2”% yI ) - 2- ( 3- met hoxycar bonyl net hyl - PCTIUSH7ILT402
2,4,6-trinethyl phenyl am nocar bonyl )t hi ophene- 3- sul f onam de; 15

N ( 3- met hoxy- 2- pyr azi nyl ) - 2- ( 3- car boxyl met hyl - 2, 4, 6-tri net hyl phenyl -

am i nocar bonyl ) t hi ophene- 3- sul f onam de;

N- (13- met hoxy- 2- pyrazi nyl ) - 2- (3- acet oxymet hyj4 2, 4, 6-tri met hyl phenyl -

ani nocar bonyl ) t hi ophene- 3- sul f onam de;

N- (13- net hoxy- 2- pyr azi nyl ) 2- ( 3- hydroxynet hyl -2, 4, 6-tri et hyl phenyl - 20

am nocar bonyl ) t ene- f.onam . ;

N- ( 3- met hoxy- 2 %ﬂ? g% Hﬂ/?? “E t@cgﬁ?& %‘eq At F}B%PP’Y monocycgc Xycloaikenyl rings
6-tri met hyl phenydiage mwﬂe&wﬂﬁlmlmmeaylswéf@mm;sle:yclohexenyl An

N ( 3- net hoxy- 2- pyr azi nyl ) - 2- ( 3- met hanesul f onyl am no

6-trinet hyl phermeamlnmmmilytw%@m‘ 3G jF o5 PSTRY RS- 23*‘3 cycloalkenyl
( 3! ;Tﬁ"hg;;%eﬁ LT EY bl lg%éﬁn%q{@xs\ﬁbgn&n@d o1 SFRE Y IR R¥loAdi BRGAT -

N- ( 3- met hoxys 2- pyr azAsyispd hetdnc anddoaikyl, efers-torad rovérpliyh eadicaininriubigh-one
2 pyr azi gl ) - 2-Q3TBYR RO BY RSB BT A B AERGF A FgdeH peluding, but not
bonyl ) t hi opheneigitsdihd OctaBtdiRethyl, tnfM@rcﬂﬁéﬂ:&BGﬁchloro 2-fluoroethyl and the like.
PCT/ US97/ 17402 o . . : - 55-

N- ( g rreit )h??(]_y- 2hpyr a:z)f\ﬁyllsfdile{gzs Uhalgatkpry > refegs £ RsdnyYHRR R isaahatpalkyl
car bony i op sul f onami de;

N- (4- chl or o- 3- n@gﬁgl -5-i soxazol yI) 2-(1-net hyI 1- phenyl - 1 -ethyl am no-
car bonyl ) t hi@phene- 3Asulskdrremeide " cafhboxamide” refers to groups of formula R,CONH, in
Bt)ﬁlsl ;:Plh?gghgnge%‘h%hﬁﬁfbhg cgeécp %Hijaﬁ(y ()R%ry} Bg?g%ley I:L)wqum{l‘ GN&BSPEWI and
N- (4- chl or o- 3- ngtdpl o5t soxazol yl ) - 2- ((S) - 1- phenyl - 1- et hyl ami nocar -

ES%LL;QEOgPePgr ﬁufgl‘\;uosgggle?%@ alky!ammocarbonylﬂ etfers to E?Omi?ﬂf:(errrw rvsg‘lch Ris

N-(4-chloro-3- ”ﬁ?é% gen: hrkw8&@#&5%lyaow%rmpmxmar&ewbmettbwef aryl. 2,4,

6-trinmet hyl phenyl am nocar bonyl ) g ene- 3-sul fonanm de;
N- (4- chl or 018- net hyl A5- wdmgunyrqzal v(ag:lafe@reseywetmsed herein refers to

2,4,6-trinethyl hg{'] fofetent RAG: sl fenant @@om alkyl or aryt,
N-(4 chl or o- 3- rrgﬂ ?0 |r£oxazkgﬁy%{%'a E‘h%r% ﬁ ﬂ%oxf 2b4 -trinmet hyl ghenyIY 15
am nocar bonyl )tblaﬁed'wh,emvmll{yd)mmw%aryl "carboxamide” refers to groups of formula
N-(4-chl or o- 3- Hl%é 5-isoxazol.yl)-2-(3-nmethoxy- 2,4,6-trimethyl phenyl -

am nocar bonyl ) t Bne- 3- sul f onami de;

N-(4-chl oro- 3- net hyl az u§e@<ﬁé’r§|n¥| )aszax@aamhkmxasasmnwmtmxmo -C{O)OR in
2,4,6-trinet hyI phenyl am nocar baonyl )t hi oghen 3-sul f an rg F
N- ( 4- chl or 028- nisthigh Rgisialiod e pesferatiy lqueralkyi or aryl preferably Swér aryl

met hoxyet hoxy) et hOXV)A%C@éMHer%.rA Gty TEdray ARG G re R b ROY hhd IHSD; in

phene- 3- sul f onam d
N- (4-chl or o- 3- mmw Reisi aliola ptaferably Iqweratkvh pa 2oxy efefgiapfy lower aryly

6-trimet hyl phenyl am r}gcagetgpng,le?,{ h‘h%gﬁ?iglﬁ( "Qfﬁf(ﬂ'kfto MLAZhichR is a haloaikyl

N- (4-chl or o- 3- net hyl i'soxazo [ rret yl t hi ocar bonyl oxy) -
group.

25 As used herein, "aminocarbonyl” refers to -C(O}NH,.
As used herein, "alkylaminocarbony!" refers to -C{O)NHR in which R is
alkyl, preferably loweralky! or aryl, preferably lower aryl.
As used herein, "alkoxycarbonyl" refers to -C{O}OR in which R is
alkyl, preferably loweralkyl.
30 As used herein, cycloalkyl refers to satured cyclic carbon chains;

cycloalkyenyl and cycloalkyny! refer to cyclic carbon chains that include at



2,4,6-trinmet hy@g@gﬂr m nocar bonyl ) t hi ophene- 3-sul f onam de; PCT/US97/17402
N- (4-chl oro- 3-net hyl -5-i soxazol yl )-2-(3-(N, N

di et hyl t hi ocar bonyl oxynet hyl - 2,4, 6-tri nmet hyl phenyl am nocar bonyl ) t hi o-
phene- 3- sul f onam de; 30

N- (4-chl or o- 3- net hyl - 5-i soxazol yl ) - 2- ( 3- di net hyl am no-

2,4,6-trinmethyl phenyl a m nocar bonyl )t hi ophenegg3- sul f onam de; WO

98/ 13366

PCT/ US97/ 17402 - 56-

N- (4-chl or o- 3- net - Dl sy’ TALI Y orti -
2,4,6-trinmethyl ph%ﬁ%/ﬁ grr‘ﬁé Eﬁ%@?ﬁ%ﬁ{’,?‘g' rﬁi k;)’o% éneﬁg-cg)ﬁp%(c?r?gﬁ?n e?f ghnedcarbon chains
N- (4- chl or o- 3- met iyl -idelud@xaeaingl 9r- B ¢ 3 avertecbuged rihg8- t ri met hyl phenyl -

?hmengﬁﬂ ggg?/n! é;gl ﬁgcgngé%ﬁ% g\];?qquq,_maﬂ\eﬂene%ioxy means Iapx %Q?I%pﬁ) %rrré’l?ﬂn”?v%c’h the

or the correspondiiRgl §lduBRHaBravisUsiloanErides. as réebEewdntBANBg of ajkyl¥h&diSxy
Ar[err] is a substituted or unsubstituted nonocyclic or polycyclic,
preferably a nbno®gans endikwierasion #ywhieh cae\ar ket @) the o yese agemsos eeplaced
substituents, sel 0 - éﬁﬂQ! r.] | de, udqhal | de,
al kyl , al ky@@%girﬂ@{", H%rbafrvﬁ’éﬁg an ar 'ﬁgl}’ iogllé%&']ﬁesftuggggagr‘ (;%er‘rar\tl'{)@ﬁgrgguﬁ,&ﬁ

al koxyal kyl , exadripib antepig cehdnit] dlkylenedibyy carobo iy bthydendbixgulf amidiyiam no,

aryl t hi o, hal oal ky|, . _hal oaryl ,_. carbanyl, i jch the a and. al kyl
portions, are uns%ﬂﬁé’{‘ﬁ"ﬂﬂ'%y‘l?‘ry 5‘0‘&15@&"?&]? ed"\g]?w}liﬁy_ of7q ﬁ@lﬁﬂ&@&@tﬂxmds
groups, and strai glg.aRy-sranched chains of fromabout 1 up to about

10- 12 carbons, preferably, 1 to about 5 or 6 carbons. The substituents
are preferabl YO H, NH efsusederaie, hetareany] maansan promatic monogyelther fused ring
aromatic group. | t. ar.~Arlerr] | ' 0, | X :
substituted or un%usggh 'bﬁ’%’gﬁfrﬂ?n%t i 8}%P§rt1e é??ggpoé%)ﬁ%en%%ﬂﬁ%st}gumsng&argg
bi cyclic substit uepthced hynanbimént{®dbtaeothrn carbonh édres>campiratiirogen, naxygen or

E;ﬁfzgf ably 3- or s?dlgusrp)%ﬁrépelrgd’ cybc?igzé)r_o%bg ’cZ)}\Eahlin %er\ieagrotlvgé?vysle’d r%ﬁé)syarwr?g lrnnc,)‘ledeor
from about 3 to about 7 members in each ring. Similar to "aryl groups”, the

15 heteroaryl groups may be unsubstituted or substituted by one or more
substituents. Exemplary heteroaryl groups include pyrazinyl, pyrazolyl,
tetrazolyl, furanyl, {2- or 3-)thienyl, {2-,3- or 4-)pyridyl, imidazoyl, pyrimidinyl,
isoxazolyl, thiazolyl, isothiazolyl, quinolinyl, indolyl, isoquinolinyl, oxazolyl and
1.2,4-oxadiazolyl. Preferred heteroaryl groups include 5 to 6-membered

20 nitrogen-containing rings, such as pyrmidinyi. _

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

As used herein, carbamoyl means -CONH,. As with all groups
described herein, these groups may be unsubstituted or substituted.

25 Substituted carbamoyl includes groups such as -CONY2Y? in which Y? and Y?
are independently hydrogen, alkyl, cyano{loweralky!), aryalkyl, heteroaralkyl,
carboxy(loweralkyl), carboxyl{aryl substituted loweralky!), carboxy{carboxy
substituted loweralkyl), carboxy({hydroxy substituted loweralkyl),
carboxy(heteroaryl substituted loweralkyl}, carbamoyl{loweralkyl),

30 alkoxycarbonyi{loweralkyl) or alkoxycarbonyi{aryl substituted loweralkyl),

provided that only one of Y? and Y? may be hydrogen and when one of Y? and



1, 2, 7- oxadi azol -4-yl ; WD 98/ 13366 :
PCT/ USO7/ 1740 98113566 PCTIUR/17402
Xis S, Oor NRerr]; each G and R, which are selected from
anong the Rerr]-Rerr] as defined above, are preferably

I ndependently selected fromlower alkyl, CN,
-(CHerr])[err]Oferr]CHerr])[err], -(CHgrr])lerr],
(CHerr])[err] N1 ower al kyl, -(CH[err])[err] ONHerr], abD, L- 5 or
racem c ani no acid a primary or secondary am de, 0-glycoside, a hexose

i b , -S O | kox I k b I
oot Ovyalkyl -+ Ve by kb Eina I bl ey
CJ err] -l owner alc'é)‘tkam@%(lobv%?&lkﬂﬁrMkoxycarbony!mgl((ﬂ)"[o?ramlc){y%%liﬂéﬂ'y’[l(%ﬁ{l]
-(CHerr])[err]N(CH err])[err a sulfonyl chloride, S(O[err]NHRerr
al kyl aryl, al kylshesttusad wwer@{md)mhapéhe]Othe( Qj-lpfélanp)\[ eisrtiydrpgen or alkyl.

MC( |O)sNI(—IH2)L\I( E[D g/lr ;P]re\%rred for Y? anlg[\wRanle m%gg% cg Org(y Wdrmgﬁy,d?alLéeﬁ:'ya&oﬁexﬁeﬁlkﬁf(y

Wis = C(hal 8)[ arydlkyk hetdbarali(yGH &tboky [lewetalkyly, drboxelargl supistituted( O) -

—C(Iovver al kyl) In particul ar
in these enbodi &&W?ia”é@ﬂﬁﬂﬁﬁﬂ%ba\mfé\?@owﬂ’a'@‘&nd R are sel ected wher e
the amno acid is L- Aﬁ@u?éd 'ﬂergrp a gk@o P@Qﬁ?ﬁ%adgsNQﬂ»m&@sﬁvethyl 5-isoxBSolyl}, N-
heteroaryl is triazolyl, are of interest. Also of interest are

conmpounds i n whiléhal®d- methvl -3- 'soxamﬂ\d) =EHP et d]methMHS isNGHob Y. [N-(4-halo-5-

=NCH CH d

“oHerr]) o e gl B Bepecp et AR e N a'mthv e of
i nter e?”t 13 |so;a|zolyl)ﬁdmhgt|t/|beﬁere(§0Ergﬁuﬁlds c@hﬁpounds nr|1 which Ar? is the same as
N- ( 4- or o- 3- net | Soxazo 0oX r - _

2, El GCt ri met hyl ﬁﬂ%ﬁ?ﬂ%ﬁﬂ%géﬂeﬁ'&gﬂ}%’) e f&ﬁﬁgﬁ?é' f}lqa R'o( aha'ge-meghyl-5-isox-
Nlerr]-(3- cyanoaabiw)l ﬂ(éh@otmm&ﬁwﬁwwﬁﬂ {3 abdifieRnyd:-8RILoiPn | RIOMR-

zol yl sul fanoyl ) - 2-t hi ophenecar boxani d
met hyl - 2- (3- ( 3- ml%ﬁfrvpﬁwﬁmwpwﬂ%%@m ptreethyi5-isoxazolyl), or N-{4,5-

moyl ) - 2-t hi enyl QW@ gg%az%’lylh R \tIJhII FI}S |Br5 yytk%ﬁi%ﬁliagﬁeﬁf?ly?)%l or Br.

2- (3(3 (4- chlor nmet hy | | soxazol y anoyl’)
car boxam dojs2, 4 6- trAsmséq/hghmyhyeab@te\oammsjfor any pm@&)lelms amino

PCT/ US97/ 17402 ,
N err]-(3- acetyIaS arf%?meé,cﬂ',’%’- Pl“ﬁ‘e?hyl eesr?y'f‘?‘cgt?d U oSS 4 %% %'d with_

their common usage, recognized abbrevxatnons, or the IUPAC- IUB Commission
on Biochemical Nomenclature {see, {1972) Biochem. 11:942-944),
A. Compounds for use in treating endothelin-mediated diseases

20 Compounds and methods for treating endothelin-mediated diseases
using the compounds of formula | are provided. In particular, the compounds
provided herein are aryl-substituted thienyl, furanyl, or pyrrolyl sulfonamides,
where the aryl group is tetra-, penta- or hexasubstituted, preferably
pentasubstituted. Particularly preferred sulfonamides are N-isoxazoly! thio-

25 phene sulfonamides wherein the thiophene is substituted with an aryl group
which has only one or two hydrogen substituents. If the aryl group is
tetrasubstituted, it will preferably be substituted at the 2, 4 and 6 positions
and one of these substituents will be a polar group, such as hydroxyl,
carboxyl and carboxamide. If the aryl group is substituted at the 2, 4 and 6

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

groups, then the aryl group will preferably be penta- or hexasubstituted. In



i soxazol yl sul wnesyi3ea2- t hi ophenecar boxani de; PCT/US97/17402
N err]-(3-hydroxynet hyl -2, 4, 6-tri net hyl phenyl ) -3-(4-chl oro- 3-net hyl -

i soxazol yl sul fanmoyl ) - 2-thi ophenecarboxam de; 5

N err]-(3-dinethyl am nonet hyl -2, 4, 6-tri nmet hyl phenyl ) - 3-(4-chl oro-

3- et hyl - 5-i soxazol yl sul f anoyl ) - 2-t hi ophenecar boxa m de trifl uoroacet at e;
N[ err]-(3-(4, 5-di hydro- 1, 3-oxazol -2-yl)-2, 4;49-tri met hyl phenyl) - 3-

(4-chl oro- 3-net hyl - 5-i soxazol yl sul f anoyl ) - 2-t hi ophenecar boxani de;
3-(3-(4-chl oro-3-net hyl -5-i soxazol yl sul fanoyl ) -2-t hi enyl - 10

car boxam do) - 2, 4péntasutmstihyteda@nyi@roups,i e fifth substituent will be at the 3 position and
N-[3-(3-(4-chlor i SOX zoI Isuf |en ca bo

A doy-2. 4. 6t 11 ML RYPISEIEEbY PhIAA IR, ereuBy queR o Hydroxyl, Eavboil aRd”

N-[ 3- (3- (4-chl or gadyai@infigk - S- | soxazol yl sul fanmoyl ) - 2- t hi enyl car box-

am do)-2,4,6-trinethyl benzoyl | aspartic acid; 15

N-(2-(3- (3 (4- chl or o- Fheetdpposn %@@@z@pqw@mmampusyatzet bicamygeed hox-

am do)-2, 4, 6-tri pget i

N- (2- (3- (3 (4%Chg%;%%kg’@g%y%&gﬁ%@&g%%@? "geﬁ”dzg??ﬁ’ gRFasy, ifip-vivo
am do)-2,4,6-tri aairﬂfg/llrphdelyslz)vmc@dhylf );aisaIﬂeM@das:i d;

N err]- (3 cyano- 2, 4, 6- enyl)-3-(4-c Ioro-3-rrethy|-5-isoxazo| yl -
20  sul famoyl) - 2-thi ajﬁﬁeggé%%‘ﬂg ?Orgn P

2-(3-(3-(4-chl oro- 3-net hyl - 5- |soxaqolylsulfarmyl) 2-t hi enyl car -

boxami do) - 2, 4, 6-tri net hyl phenoxyAdceti c aci d;

N err]-(3- al RQI sul f onam do- 2, 4, G-t ri net hyl phenyl) 3- (4-chl or o- 3-

met-hyl - 5-i soxazol yl sul fag@J—)NZHt hi ophenecar boxam de; 25

N err]-(3-aryl sul fonam do- 2, 4 6- trlﬁéthyl phenyl ) - 3- (4- chl or o- 3- net hyl -

i soxazol yl sul f army/) 2 t hi ophenecar boxam de;

N err]-(3-sul famyl{ 'Vzthyl enylp - 23- (4-chl or o- 3- net hyl -

5-i soxazol yl ssl fam)yW i enecar am de; 0

Nl err]-(3-al kyl sul fanoyl - , 6- tr#rreth | phenyl ) - 3- (4-chl oro- 3-nmet hyl -5- 30

i soxazol yl sul fanoyl ) - 2- th| Q}nhenbe rbg §;
N err]-(3-arylsul famyl-2,4,6RTri me\[ﬁyl pgnyl) - 3- (4-chl or o- 3- net hyl - 5-
WD 98/ 13366 4

PCT/ US97/ 174?§ R - 59-
i soxazol yl sul'tamoyl ) -2-thi ophenecar boxam de;

N[ err 3- 1H—12 4-tetraaz I tri t n

o or b Somst i 8t i R EPEFEARg TideRsie Y islignantids s B e G ABEYE) whee'ar is
N err]-(3-(2-pyr ad;y;lbsfatmh)m&rﬁuﬁsﬂiﬁuwﬁawbphewbb pBIy(:slclidjl preterdbliea hyl -

5 i soxazol yi sul fanmoyl ) - 2-t hi ophenecar boxam d

N[ err]-(3-hydr azm%\?&?"ﬁb?n?r f? 94’ 'B'CV?IIWHW'BHBWW o098 (- ’EHT%F%bsé'tHﬁt‘Fﬁ/I -5-

i soxazol yl Suhfjangé(lk:):fe% ?rm’rpﬁeﬁa%%ﬁhﬂomrﬂ@e’hahde pseudohaude alk%l alkylcarbony!
N[ err]-(3-am nonet hyl - 4,6-tri met hyl phenyl’) - 3- (4~ chl or 0- 3-net

i soxazol yl sul farrtgrmwzat\ mr@fpyheﬂ@memamrm@tw group, alkoxyalkyl, alkviammo
alkylthio, arylcarbonyl, aryloxy, arylamino, arylthio, haloalkyl, haloaryl,

carbonyl, in which the aryl and alkyl portions, are unsubstituted or substituted

with any of the preceeding groups, and straight or branched chains of from
30 about 1 up to about 10-12 carbons, preferably, 1 to about 5 or 6 carbons.

The substituents are preferably H, NH,, halide, CH;, CH,0 or another aromatic

group. In particular, Ar' is a five or six membered substituted or

unsubstituted aromatic or heteroaromatic ring or a fused bicyclic substituted

or unsubstituted aromatic or heteroaromatic ring, preferably 3- or 5-isoxazolyl,
35 benzo-1,2,7-thiadiazol-4-yl, 2-pyrazinyl or benzo-1,2,7-oxadiazol-4-yl;

X is S, O or NR'', preferably S;



10 _ _
N err]-(3-( &%Wﬁﬁsopyr anosyl oxynet hyl )-2, 4, 6-tri net hyl phenylp)c-'réqse
chl or o- 3- et hyl - 5-i soxazol yl sul fanoyl ) - 2-t hi ophenecar boxam de;
5- (3-(4-chl oro- 3-net hyl -5-i soxazol yl sul fanmoyl ) - 2-t hi enyl car boxam do) - 4-
cyano- 6- net hyl benzo[ d] [ 1, 3] di oxol e;
5-(3-(4-chl oro- 3-net hyl -5-i soxazol yl sul fam_)A/é_) - 2-t hi enyl car boxam do) - 15
6- cyano- 4- et hyl benzo[ d] [ 1, 3] di oxol e;
2- (5-(3-(4-chl oro- 3-net hyl -5-i soxazol yl sul f anoyl ) - 2-t hi enyl car box-
am do) - 4- met hyl benz ,3:15[ 1 SJSSdi 0xol % 6-acetjc acid,
5-(3-(4-chl oro- 3- met'hyl %r'ei oQ%i’Eﬁ g%ﬁ'a | )-2-thienyl car-
boxam do) - 4- acet yl - ®RoetH)Ydrarmeeteted lordlrdubyeilged alkyl or aryl, preferably H or
5-(3-(4-chl oro-3-net hyl -5-i soxazol yl sul f anoyl ) - 2-t hi enyl car boxam do) -
6- acet yl - 4- met ﬁypwgﬁ a[ Pm?‘;@ﬁﬂté};@g lower alkyl, more preferably H, methyl or
5-(3-(4-chl oro-.3: i soxazol yl sul fanoyl ) - 2-t hi enyl car box-

C%fBGB-;hii ey

7/17402

am do) - 7- cyano- yl benzo[ d] [ 1, 3] di oxol e; 6-
3- (4- chl or 083- et hylin @i ssobadiniepits e feampit*)is Dréfeirably |anas txazoh? of foamiubo) - 5,
7-di met hyl benzol d] [ 1, 3] di oxol e- 4-car boxyl i ¢ aci d; 7-

(3-(4-chl oro-3-nethyl - 5- i'oxazokyl sul f agbyl ) - 2-t hi enyl car box-

am do) - 5, 6- di net hyl benzofd] [ 1, 3] d\i oxol - 4-carboxylic acid;
7-(3-(4-chloro- 3- rmi yI45-1i soxazo*y@;uf/f anoyl ) - 2-t hi enyl car boxam do) - 4-
cyano- 5, 6- digret hyL & __enzoLd] [ £73]di bxol e, 30

7-(3-(4-chloro-3-nmethyfl-5-i soxazoW}\,s’U fanoyl ) - 2-t hi enyl car box-

am do) - 4- acetyl -5, 6-di met hyl benzo[ d] [ 1, 3] di oxol €; WO 98/ 13366

PCT/ US97/ 17402 . . N 8 , - , - 60-

7-(3- (4- chl or o BYYRIER T .39 B o 2%& 805 s\l Ay 1Y) 35 1allP®Ry1 car boxani do) - 4-
car boxam do- 5, 6- di net hyl harRfoanld Rt ad¢ @aok hddpendently selected from H, NH,, NO,,
7-(3-(4-chl oro-3-net hyl -5-i soxazol yl sul fanmo I%- 2-thi en?ll car -

boxani do) - A8aniRédet H?ﬁ”—df?,hé'-'%‘?'n@{‘ﬁ’ylaﬂ‘é*rﬁ‘ﬁ’b[ﬂ%/i ¥I3puloxytakylahgtergaryl, alkoxy,
7- (13- (4- chl or oafcy1®Bhing, -aiky 1, 28IR1 kG Ihbica®Y, ik gsLAhANBIKGAUAYI, aryloxy,
am do) - 4- di met hyl am nonet h\%l -5, 6-gi.rr2t hyl bémr?zo di%/l, 3] di ok>G<¢g€Ir e; Vi, anyioxy

N- (4- chl or o- 3- @YIRYIING. aryBREpz Gryisytinyl andytdfmvaa palgyl reiearylret hyl phenyl -

am nocar bonyl ) thy 5ol Stk 138 Ami | b § |
N (A ont or o). N RRSESg A RORBAE aminaoarbonyl avleaom 1F MYy phenyl
- 10  am nocarsbostitytetiioopinenestdusad hovidori sthistituted or unsubstituted ureido, in

N (4-ohl or o ok -8 haR BRELY A aAaRCEl PINTRNiA Froha & 8 LORbBYE Rl

N- (4- chl or o- 3- skt aborhs @axazeé ithe2 straight or branched chains or cyclic, and the aryl
(3- hydroxymet hyl -2, 4, 6-tri met hyl phenyl am nocar bonyl ) t hi ophene- 3-,sul f gna-
mi de; and N-( 4%1’?}?%980‘}?@1”%%{ 88?%46{2&”9}‘5 ?E-f(aggﬂ%i' mehﬂtﬁﬁ% ISF} 6- 15

tri met hyl phenylianiis Qs Hskpayhaiidal @phene- 3- sul f onam de. I n anot her
enbodi nent, the sul fonam des have fornula IV: _
[err] 20 (i) R* and R® together form -(CH,),, where nis 3 to 6; or,

25 (iii) R* and R® together form 1,3-butadienyl.

In preferred embodiments herein, R* and R® are each selected
independently from among alky!, lower alkenyl, lower alkynyl, lower haloalkyl,
halide, pseudohalide or H, except that R® is not halide.

in one embodiment, the sulfonamides have formula {l:
30

35



30 or theoosmsmspondi ng t hi ophene- 2-sul fonani des as def i n@¢TAIRIWET402
Ar[err] is defined as above, except when R err] is H then Ar[err] is not

4- chl or o- 3- nmet hyl - 5-i soxazol yl, 4-chl oro-5-net hyl - 3-i soxazol yl or
3,4-dinethyl-5- 35 isoxazoly. Ar' is preferably benzo-1, 2, 7-oxadi azol - 4-yl
or 2-met hoxy- 3- pyrazinyl when Rerr] is H and Rerr] is H or
substituted or unsubstituted al kyl or W498/ 13366

PCT/ US97/ 17402 -61-

aryl, preferably H or substituted or unsubstituted | ower alkyl, nore
preferably met hyl or carboxynet hyl . I n ot her enbodi nents
of formula (1V), Ar[err] is prefenqu benzo-1, 2, 7- oxadi azol - 4-yl or
2- met-hoxy- 3-pyrazi nyl when Rerr]..is Hand 5 Rlerr] is H or

substituted or unsubstitutgﬂj&L@yl or aryl preferably H or
substituted orgunsubstituyted Lomer alkyl, nore preferably nethyl or

car baxynet hyl . /r+ & Thus, pref rred conpounds of fornula IV I ncl ude:
N (benzo-1 , 2, 7- oxaqfr zaol\ 4- yl)s2- (2-1fethyl -4,5- 10
nethylenedloxyphenylacet hene | f onam de;

N- ( 3- net hoxy- 2- pyr azi r§| )-2-{2- et
nmet hyl enedi ox (ﬁgenyl acetyl) thi ophe
N- (4- chl or o- 3*%ret hyl - 5-i soxaZol yLy-2 gshyl-4,5-
nethylenedloxyphenyl)propanoyﬁ3th|oph ne- 3- $ul f onam de; and 15

N- (4-ch] or o- 3- et hyl - 5-i soxazol yl ) - 2- (3 car boxyl - 2- (2- et hyl - 4, 5-

met hyl enedi oxyphenyl ) pr opanoyl ) t hi oph@ne- 3- sul f onamni de. I n
anot her enbodi ment, the sul fonam des have formula V:

[err] 20 15 or the corresponding thiophene-2-suifonamides as defined above.

| f onam de; {n

Ar! is a substituted or unsubstituted monocyclic or polycyclic,
preferably a monocyclic or fused bicyclic, aryl group with one or more
substituents, selected from, for example, H, NH,, halide, pseudohalide, alkyl,
alkylcarbonyl, formyl, an aromatic or heteroaromatic group, alkoxyélky!,

20 alkylamino, alky!thio, arylcarbonyl, aryloxy, arylamino, aryithio, haloalkyl,
haloaryl, carbonyl, in which the ary! and alky!l portions are unsubstituted or
substituted with any of the preceeding groups, and straight or branched
chains of from about 1 up to about 10-12 carbons, preferably, 1 to about 5 or
6 carbons. The substituents are preferably H, NH,, halide, CH,, CH;0 or

25 another aromatic group. In particular, Ar? is a five or six membered
substituted or unsubstituted aromatic or heteraaromatic ring or a fused
bicyclic substituted or unsubstituted aromatic or heteroaromatic ring,
preferably 3- or b-isoxazolyl, benzo-1,2,7-thiadiazol-4-yl, 2-pyrazinyl or benzo-
1,2,7-oxadiazol-4-yl, more preferably 4-chloro-3-methyl-5-isoxazolyl or 4-

30 chioro-5-methyl-3-isoxazolyl; W is -NH-, =NCOR'®, =NCO,R’®, -
NHC(R'?)(R'8)- or is -CH,- when R® is hydroxyl.

RY is selected from the group consisting of substituted and
unsubstituted alky!, hydroxyl, substituted and unsubstituted alkoxy,
OC(O)R'®, OCO,R'®, NR'?R'® and S({0},R'® in which n is 0-2; preferably

35 alkoxycarbonylalkyl, carboxyélkyl, dialkylaminoalkyl, alkylsulfonylamino and

aminosulfonyl.



30 “tc?gs ﬁggg espondi ng t hi ophene- 2- sul f onani des as dEfpdqﬁdsgﬁ)RQ%Q
Ar[err] is defined as above and is preferably 4-chl oro-3-nethyl -5-

i soxazolyl; Wis NH, and Rerr] is selected fromthe group consisting of
aryl, 35 heteroaryl, heterocycle, OH CN, C(ORerr], CJerr]Rerr], SH,

S(O[err]Rerr] in which nis 0-2, a Db L or racemc amno acid, a
ri bose or hexose, an O gl ycoside, a -8 98/ 13366
PCT/ US97/ 17402 -62-

sul fonyl chloride, -(CHerr])[err]OH, NHOH, NRerr]Rlerr], NJerr], Nerr],
OR[err], R err] NCOR[f4 yef l)héﬁ‘ﬂ substi &ue%@%&bﬁl%ﬁrths %rﬁ'ﬁﬂ% R SR“XF&‘%”@&e

al kyl , alkenyl al kyn aryl heterocycl e, ara
aral koxy, cycl &Hl & andﬁ?l mmenyMVOrR 6 8| aved RVnWbIC’R[aee p}eflesably alkyi

el ected from | K ken al k
ﬁet erocycl e, gwoaqag yI° yhﬁ?ﬁ'ﬁ(‘@ﬁ(?& %?j’ ?%%FWQ ’10%90%9%‘;} n%?”‘{gﬂ'ﬁy@é(f kynyl ,
CORerr] and o%@»hefg I RbeZ triple bonds,i EyNbAIRN, Rychalkydalk ] eyl HeserB¥gn0gen,
al kyl , al ke)%I @éal kynyl, aryl, alkyl aryI het erocycl e, aral kyl,

ar al koxy, vi{Hyl. eybm@w%v'om%?@r@&ra@wwweéa@wl lower a&fenm[ dpWpr
forth for z: RAOTIY oRf ioBe pratpphy W 0 0 f DR ant O10 o O RS S
Preferred e’rrbodl nmentls robre befWeumlménn‘soltmﬁJbalfc\handeshﬁs‘ermula Il asgher ei n
Arferr] is 4-c [ O- -n'ethJ- -'§ox Lyl ; NH; err] .
Coneferr] . th8 i 1R P SR80 ot Syl o G dipipb areives any -

phar maceuti cal Icyﬁzaccaﬁésbbcb@nﬂwndéaéremsferred due ko ehstdirigrovalitioxicRrddgrdas ,
aci ds and bases, solvates, hydrates and prodrugs of 15 the sul fonam des.

Preferred aik phafiegcelativeald gthae eempaynds ghferenula Il particul arly al kal i
metal salts, _rmst ) prlﬁfﬁr'é?é#éq érﬂgbf#vmesrﬁgto? tlae cg(ran oungeé)f fB’ﬁ-F.LfaClFlﬁ‘ i 3- or

preferred der| vatives are sa conpounds erein where W
i s al kyl ene, m&r-sopaeolytubeanzbyt,ZH- miayiazﬁlf&h/he%@ychzlmwcswmmp-1t Re7-oxadiazol-
preferred salts, are sodiu refera .phosphat g or
B0°" Cood um sart - MEReP TR RBYL T BT A TS 3B BNURIRS.BRRRIR £
enbodi nent s, proenicﬁfbmdnsuu\bssmmnbls'l ak Smhﬁarb Bendﬂtydé-ﬁmsﬁﬂ&dm; W is -NH-,
reference t Tab Whi ch fort Iar go ounds Preferred
conmpounds a b@zﬁ TS e %ftw °¥|Y ?q\/? pre@ethyl; and jq
preferred subst.+ SRR Sd Mofn fxﬁ@%@rbdr{%@stﬁ@n@mumnmmﬁdﬂen&ut&h.e@ﬁedmyr
activities (activity at the | owest concentratio n).
TABLE 1 hydroxyl, substituted and usyEstyNEgd alkoxy OC(O)R'¢, OCO,R'®, NR'?R'S
ET[err] ([err] senrd GER™ f z lkyl, carboxyalky!

N (5, 4 i ot ry S PR § TN preteratly atesveporylptn. cabosvgn
phene- 3- sul fona;halbielamInoa‘kvi\l-aamdfbﬂtmwlanmtdnyd aguncalfanyl.yl ) - 2- (4-

0.048[err] , .
et hy! benzyi3benzol b]Thi%eShERE2E. 2 IMPEH gRApgIments. methoxy, methoxycarbony

methoxy, 2-{2-methoxyethoxy)ethoxyacetoxy, 2-hydroxyethoxy, N,N-
dimethylthiocarbonyloxy, N,N-dimethylithiocarbonyloxymethyl, dimethylamino,
pyrrolidinyl, acetoxy, hydroxyi, carboxyl, cyanomethyl, acetox?methyl,
hydroxymethyl, carboxylmethyl, methanesulfonylamino, N,N-

25 dimethylaminomethyl, SO,NH,, or methoxycarbonyimethy!.

R%, in more preferred embodiments, does not contain a cyano group
and is, for example, methoxy, methoxycarbonylmethoxy, 2-(2-methoxy-
ethoxy)ethoxyacetoxy, 2-hydroxyethoxy, N,N-dimethylthiocarbonyloxy, N,N-
dimethylthiocarbonyloxymethyl, dimethylamino, pyrrolidinyl, acetoxymethyl,

30 methoxycarbonylmethyl, hydroxy or acetoxy.



WD 98/ 13366 WO 98/13366 ' PCT/US97/17402

PCT/ US97/ 17402 ' - 63-
COMPOUND ET[err] ([err]M ET[err]([err]M

N- (4- br ono- 3- net hyl - 5-i soxazol yl )-2-[3, 4- 0. 0015 0.0014 0. 324
0.78 (et hyl enedi oxy) benzyl ] benzo[ b]t hi ophene- 3-sul f on-

0. 0074+0. 001 0. 9390. 262’ am de -51-

N- ( 4- br ono- 3- net hyl - 5-i soxazol yl )-2-(3, 4, 5- 0.013[err]

1.2[err] 5 trimet hoxybenzyl) - benzo[ b] t hi ophene- 3- sul f onam de

N- (4-chl or o- 3- net hyl - 5- Ars\@mgzbé)do)'nmeqr(ds,af-ﬁmuhbga-n ard). 0110. 005 0.9360. 095’
Ienedloxy)benzyl]benzo[

N- ( 4- br ono- 3- net hyl - I\gc& ﬁ%ﬁ"%ﬁbi*’ jiioﬂn’ﬁ??g%'lgfﬁ'x%f!3'°abbwimsﬂod7' 2.94

1.32" benzxd by él‘?r%@E IR rARAeNRscarSaHyi enBphete- 334

N- ( 4- br ono- 3- et hyl'- |soxarg‘]o‘t>yrw[p (benzol B’f)thlgh- ]SQ‘fémam'de 0. 80'
2-yl )t hi ophene-2- sul fd\h—éﬁc@@ro- -methyl 5- lsoxazolyl) 2-(3-acetoxy-2,4,6-trimethylphenyl-
N- (4- br ono- 3- ngt hyl - 0. 051" 1.5
met hoxybenzyl ;T%enéégf Efﬁﬁ%@ﬁﬁ@%@“ ?osHe'aanna ide;

N- ( 4- br onp- 3- et hyl - 5- iN-O&eh@rgd3- ﬂ{é!cb\ZI-S -isoxazolyl)-2-{3-pQrrbfdinyl- 2.2

15 nmet hoxyben ) benza t h| hene 3-sul f gnam de

N- (3, 4- di et hyl - cﬁ&ﬁ'ﬁf’ mocarbonyl)thtophene -8-spifonamide; 4.7

chl or obenzyl )benzo{b]tm-@mJ&ﬁrb%!%ﬁ\t&tﬁ DSUE AR zolyl)-2-(3-dimethy! -

N- (4-chl or o- 3- net hyl - 5-i soxazol yl ) - 2- ? zolyl}-2 'm%t i/ammo 1.3

di met hyl' am nobenz .4 Setriioptiviphespytamsogagdnybtiiophene- 8-stifénamide; 0.477

20 d N-

0. 15' m de 10,5, ("ﬁmk‘ﬁ’r?t?z’r‘n’rzgg{’%yé'bs%é‘ﬁ@@?L L’%\r‘f de

N- (4- chl or o- 3- net kirheBwilttocazibdiyIpx Pmptiema, bitrimethylghe?§Riminocarbonyéhis-
zo[ b] t hi ophene su

| fonarg d 25 .
N- (4- chl or o- 3- et Hb g%@f&%’"??') 6- met hoxy- 2- -2[err] 2. 39
[ 3, 4- (net hyl enedi oxy) bwwbh@m&»@kﬁﬂm@&%n?n 2-(3-(N, nﬁ&.'rﬁémgglg%%arbonyroxy)

N- (4-chl oro-5-nethyl - 3-isoxazolyl)-2-[3 hyl ene-
0. 364" 2,4,6- trlmethylphenylammocarbonyl)thlophene 3-sulfonamide;
15 N-(4-chloro-3-methyl-5-isoxazolyl}-2-{3-(2-hydroxyethoxy)-
2,4,6-trimethylphenylaminocarbonyl)thiophene-3-sulfonamide:
N-{4-chloro-3-methyl-5-isoxazolyl})-2-{3-(2-({2-
methoxyethoxy)ethoxy)acetoxy-2,4,6-trimethyiphenylaminocarbonyljthio-
phene-3-sulfonamide;
20 N-{4-chioro-3-methyl-5-isoxazolyl)-2-(3-methoxycarbonyimethoxy-
2.4,6-trimethylphenylaminocarbonyl}thiophene-3-sulfonamide:
N-{4-chioro-3-methyl-5-isoxazolyl)-2-(3-methoxy-2,4,6-trimethylphenyl-
aminocarbonyl)thiophene-3-sulfonamide; .
N-(4-chioro-3-methyl-5-isoxazolyl}-2-{3-methoxycarbonyimethyl-
25 2,4,6-trimethyiphenylaminocarbonyl)thiophene-3-suifonamide;
N-(4-chioro-3-methyl-5-isoxazolyl)-2-(3-acetoxymethyl-
2,4,6-trimethylphenylaminocarbonyl)thiophene-3-suifonamide;
N-(4-chiloro-3-methyl-5-isoxazolyl)-2-(3-hydroxy-2,4,6-trimethylphenyi-
aminocarbonyljthiophene-3-sulfonamide;
30 N-(4-chloro-3-methyl-5-isoxazoly|)-2—(3-dimethylaminor.nethyl-

2.4 ,6-trimethylphenylaminocarbonyl)thiophene-3-sulfonamide;



di oxy) benzyl | benzoFb] t hi ophene- 3-sul fonanide 30 PCT/USY7/17402
53.

N- ( 4- chl or 0-%%9 5-i soxazol yl ) - 2- 0.631

nmet hoxycar bonyl t hi ophene- 3- sul f onam de

N- (3, 4-di net hyl - 5-i soxazol yl')) - 3- (phenyl ami nocar - 0.1 63 > 100
bonyl ) t hi ophene- 2- sul f onam de

N- (4-chl oro-3-net hyl -5-i soxazol yl )-2-[(4-tqkyl )am no- 0.00116 2.93
35 car bonyl ] t hi ophene- 3- sul f onam de 0. 0105’

ﬁ 5 N- (3, 4-di net hyl - 5-i soxazol yl') - 2- [ (4- met hyl phenyl ) - 0. 00336
PCT/ USO7/ 1748? nocarBgﬂyéfllérgl-Qprbeﬁﬂer-§:i§waf28%®-qg-methan%l%(y@ﬁ?}%zl_
COVPCOUND 2.4,6-trimethylphenylamiriddaebery(ftBiophehe-3- stEfE{n@mi(]ie(;[ err]M

N- (4- br ono- 3- net hyI 5-isoxazol yl)- 2-% (et h\él\)l pgeigy iL 8 16.0
am nocar bonyl t hi oph¥rfé-ahlaigr$- HH%FWH (ESBINPETI K uitamay

N- (4- br ono- 3- e hy b-PirdetRyipheAWbMifoda*bonyll thiophene-3-sulfonddvide; 9.37
hydr oxybenzyl )t%l ophtene S%EU f%na;n de O?SY) ophener=nsy e '

N- (4- br ono- 58 net hyl - B-{dseianchyhgthyl-B4soxazolyl)-2-(3-cyanomethylo 0. 3593
met hyl phenyl )th ene u 0. 25'
N- ( 4- br on- 3--rrellz‘r€{j)g tém?eég lgb l\a _léqcarbonyl)thmphene-3-sulbo']nfgra’§e, a4 1

(hydr oxymet hyl )t hi Ophe(m@cl'aoﬁkldi-fn@émvi @esoxazolyl)-2-(3-methoxycafonyimethyi-

N- (4- br ono- 3- net hyl - 5-i soxazol y 3. 46
10 fornyl ph%di//ﬁ)tf'ﬁ"%BWQﬁén\gaéun?“cﬂﬁaﬂ‘i‘\d}éh"mhe”e 3-sulfonamide;) ; 3,

1.280.71 '\F ( ?a - &%laﬁib%e&y'l S0 &ZHW)-2-(B=ddr Boxylmethyl-

0.214 hoxyani | i nog;mat hyl ] t hi ophene- 3- sul f onam de
0. 933 10 2, 4 6 t?nmethylpheny‘mrr(nqo@r@qwl hmppﬁgp -Fsyl Fdey | ) - 2- [ (3-

0. 062’ > 100;
car boxyphenyl ) am nocglrﬁo ?R)P T %I o%wgn3 ' S O#yo”nz-(3 qfetoxym(e:lthyl'
N- (4- br ormo- 3- mepfy,b- t5ma0¥aahehyllahlﬁe¢a?bony!)th|ophene 3-sultoraitide; 20"

boxy! pheny!| b
N (4Bt ono- 3 et hy1 - B FSOREAPITSTBL CapRpeay - 21 hverorygg e g0

2,4,6-trimethy!phenylaminocarbonyl)thiophene-3-suifonamide;

0. 529

15 N-{4-chloro-5-methyl-3-isoxazolyl}-2-{3-dimethylaminomethyl-
2,4,6-trimethylphenylaminocarbonyl)thiophene-3-sulfonamide;
N-{4-chloro-5-methyl-3-isoxazolyl}-2-(3-methanesulfonylamino-
2,4,6-trimethylphenylaminocarbonyl)thiophene-3-sulfonamide;
N-(4-chloro-5-methyl-3-isoxazolyl}-2-{3-hydroxy-2,4,6-trimethylphenyl-
20 aminocarbonylithiophene-3-sulfonamide;
N-{4-chloro-5-methyl-3-isoxazolyl)-2-{3-carboxy-2,4,6-trimethylphenyl-
aminocarbonyl)thiophene-3-sulfonamide;
N-(4-chloro-5-methyl-3-isoxazolyl)-2-(3-cyano-2,4,6-trimethylphenyl-
aminocarbonyl)thiophene-3-sulfonamide;
25 N-{4-chloro-5-methyl-3-isoxazolyl)-2-(3-sulfamoyl-
2,4,6-trimethylphenylaminocarbonyl)thiophene-3-sulfonamide;
N-{3,4-dimethyl-5-isoxazolyl}-2-(3-cyanomethyl-2,4,6-trimethylphenyi-
aminocarbonylithiophene-3-sulfonamide;
N-{3,4-dimethyl-5-isoxazolyl)-2-{3-methoxycarbonyimethyl-
30 2,4,6-trimethylphenylaminocarbonyl)thiophene-3-sulfonamide;



20 bonyl ) t hweydaansss3- sul f onam de ' PCT/US97/17402
N- ( 4- br ono- 3- net hyl - 5-i soxazol yl )-2-[ (5-

di met hyl am no- 1- napht hyl ) sul f onyl am nocar - : 0.97 3.9
bonyl ]t hi ophene- 3- sul f onam de

N- (4- br ono- 3- net hyl - 5-i soxazol yl ) - 5- (5- net hyl - 2- 17 0.21
25 t hi enyl )t hi ophene- 2- sul f onam de -563-

N- (4- br ono- 3- net hyl - 5-i soxazol yl )-2-[(3, 4- 0.017 9.8
met hyl enedi oxyphenyl ) am nocar bonyl ] t hi ophene- 3- sul f onam de

N- (4- br omo- 3- et hyl - 5- ins (X @z@imgkhyl - [soRadolyl)-2-(3-carboxirfe ¥ I- 6.0’
30 nmet hyl enedi oxx;‘é)henoxycar bonyl ] t hi ophene- 3- sul f on- am de

N- ( 4- br ono- 3- et h -Hrdpeiivin pylamnp@gar@onyl)thxophene 3@ufgnamide; 79'

3.2

net hyl enedi oxy) phenyl ] t\hi Rhen %ff?yl?‘-’{s%gggtﬂ/ﬁi-ez-(3-acetoxynéetkfyl-

N- ( 4- br omo- 3- et hyl - 5-i soxazol
35 met hyl enedi GX‘}')GaB’nﬂyih]ymhIeopheﬂaeé’amnhf/mmqspMe 3-sulfonamide;

N- ( 4-br ono- 3- MRV -5 2P A Qb RO A Yoy [ 21 nydroxymsthyl- -3

phene- 2- sul f ondm de

PCT/ US97/ 17402 2,4,6- tnmethy!phenylammocarbonyl)thnophene -3-sulfonamide; - 6°-
COVPOUND - ET[err] err% ET[err]([err]M

N- ( 4- br ono- 3- net hyl - |f\‘sb3oéz®m"?ﬂ)»d§l[5983210|v” 2-{3-dimethytargipomethyl- 7.7
met hyl enedi oxy) bepz ‘](,‘%

N- ( 4- br om- 3- met hQr¥§l{lrSD+’oxa§§1%%P§xaQH g%gﬁthlophene 3- sglfﬁnamlde
met hyl enedi oxy) benzoy! N-t13, éphmadwy(ﬁ—ﬁsmbicamm){zaw methanesulfonylamino-

st oxvomen TBr Bk B ERe T B bHRaT s bany ihiophene-3SuffpRamide: %8

N- (3, 4-di net hyl - 5-i soxazd, X&lc)lmatl{yi%soxacolgl) -2-(3- hydroxy @416 trimethylphény!@Rino-
(et hyl enedi oxy) phenoxycar bonyl ]t hi ophene- 3- sul - f onam de

N- (4- br ono- 3- net hgptpnySpkaghang 3-splf ppamide; 0. 089" 37
N-{3,4-dimethyl-5-isoxazolyl})-2-(3-carboxy-2,4,6- tnmethylphenyiamrno-

15

carbonyl)thiophene-3-suifonamide;
15 N-{3,4-dimethyl-5-isoxazolyl}-2-(3-cyano-2,4,6-trimethylphenylamino-
carbonylithiophene-3-sulfonamide;
N-(3,4-dimethyl-5-isoxazolyl}-2-({3-sulfamoyi-2,4,6-trimethylpheny|-
aminocarbonyl)thiophene-3-sulfonamide;
N-{benzo-1,2,7-thiadiazol-4-yl)-2-(3-cyanomethyl-2,4,6-trimethylphenyi-
20 aminocarbonylithiophene-3-sulfcnamide;
N-{benzo-1,2,7-thiadiazol-4-yl}-2-{3-methoxycarbonyimethyi-
2,4,6-tnmethyiphenylaminocarbonyl)thiophene-3-sulfonamide;
N-(benzo-1,2,7-thiadiazol-4-yl)-2-{3-carboxylmethyl-
2,4,6-trimethylphenylaminocarbonylithiophene-3-sulfonamide;
25 N-(benzo-1,2,7-thiadiazol-4-yl)-2-(3-acetoxymethyl-
2,4,6-trimethylphenylaminocarbonyl)thiophene-3-sulfonamide;
N-{benzo-1,2,7-thiadiazol-4-yl)-2-(3-hydroxymethyi-
2,4,6-trimethyiphenylaminocarbonylithiophene-3-sulfonamide;
N-{benzo-1,2,7-thiadiazol-4-yl)-2-(3-dimethylaminomethyl-
30 2,4,6-trimethylphenylaminocarbonyl}thiophene-3-sulfonamide;



met hyl enedi oxy) benzoayl ] am nocar bonyl ] t hi ophene-3- sul f ]
Vo | W |

N- (4- chl or o- -5-isoxazolyl)-2-13, 4- 0. 0065’

15 (et hyl enedi oxy) phenoxycar bonyl ]t hi ophene- 3- sul - f onam de

N- (4- br ono- 3- net hyl - 5-i soxazol yl ) -2-[(3, 4- 0. 0091" 5.5
met hyl enedi oxy) phenyl acet yl ] t hi ophene- 3-sul f ona- m de 20

N- (4- br ono- 3- net hyl - 5-i soxazol yl )-2-[ 3, 4- 0. 087 5.9
(et hyl enedi oxy) phenoxycar bonyl am no) t hi ophgne- 3-sul f onam de

N- (4- br ono- 3- net hyl - 5-i soxazol yl )-2-[(2-chl oro- 3, 4- 13

0. 76' et hyl e 0 hene- 3-sy) fopa-. 25 m de
N- ( 4- br oro- 3- et h§| 3 %ﬁé)*pP?‘ %gém %‘p 15'5 %&D me‘ﬁa”e%}&fﬂ‘/ amino- 1.4
met hyl enedi oxy) Q'@mémﬂ&ﬁhemﬁo&tbf)%&mdﬁ\ene 3-sulfonamide;

N- (4- br ono- 3- net hyl - 5-i soxazol yl )-2-[(3 0.57' 1.3
met hyl enedi oxy) phenleJ&t&r@@ﬂ Bﬂoﬁnechézcg %mlliﬁofeahvémxv 2,4p6gdémethylphenyl-

N- (4-chl or o- 3- hn %bbﬁ? %%g':izsdlﬁc%fa 0. 021 6. 5'
(et hyl enedi ox;/ﬂfa phenyl ace ﬁﬂfo I ophene- F? ona- m de )

N- (4- chl or o- B- net hyl %(bmnalzﬁllftbuacﬂazlﬂ 44yi) 2-(3-carboxy-D,44@-trimethylphenyl-12'
35 (et hyl enedi ox%z) i‘g‘l oxycar, bo %‘_{6 |ophene 3-sul - - f onam de
N- ( 4- chl or o- 3- nBT¥RRCLPRYIRIARNG NG 3oy 0. 23' 6.2

3183; Qégggedl oxyphenyl N- P&éaﬁzsypermny&lagmwwqms cyano-2,45-8fnethylpheWPamino-

PCT/ US971/ 7402 carbonylthiophene-3-sulfonamide; - 66-
COVPOUND I T l(Le )
N- (4- chl or o- 3- net hyl '\{5(??5942(2)[7 Wacﬁ%@ *Ig ze(i LM‘amo@ b%é'tg'hé’tklﬂ%en\g -
100 10¢et bwumbowylmumyxb)wMImamndé -yl 'l carbonyl } t hi o-

N-(3-methoxy-2-pyrazinyl)-2-(3-cyanomethyl-2,4,6-trimethylphenyl-
aminocarbonylithiophene-3-sulfonamide;
N-(3-methoxy-2-pyrazinyi)-2-(3-methoxycarbonylmethyl-
2.4,6-trimethyiphenylaminocarbonyl}thiophene-3-sulfonamide;
15 N-{3-methoxy-2-pyrazinyl)-2-{3- carboxylmethyl -2,4,6-trimethylphenyl-
aminocarbonyl)thiophene-3-sulfonamide;
N-{3-methoxy-2-pyrazinyl}-2-(3-acetoxymethyl-2,4,6-trimethylphenyl-
aminocarbonyl)thiophene-3-sulfonamide;
. N-{3-methoxy-2-pyrazinyl)-2-{3-hydroxymethyi-2,4,6-trimethylpheny!-
20 aminocarbonyl)thiophene-3-sulfonamide;
N-({3-methoxy-2-pyrazinyl})-2-{3-dimethylaminomethy!-
2,4,6-trimethylphenylaminocarbonyl)thiophene-3-sulfonamide;
N-{3-methoxy-2-pyrazinyl)-2-(3-methanesulfonylamino-
2,4,6-trimethylphenylaminocarbonylithiophene-3-sulfonamide;
25 N-{3-methoxy-2-pyrazinyl)-2-{3-hydroxy-2,4,6-trimethyiphenyiaminocar-
bonyl)thiophene-3-sulfonamide;
N-({3-methoxy-2-pyrazinyl}-2-(3-carboxy-2,4,6-trimethyiphenylaminocar-
bonyl)thiophene-3-sulfonamide;
N-(3-methoxy-2-pyrazinyl)-2-(3-cyano-2,4,6-trimethylphenylaminocar-
30 bonylithiophene-3-sulfonamide; .



phene- 3- sul f owengsmia3es N- (4- chl or o- 3- net hyl - 5- | soxazol yl ) -FCTuSaIaT4R o-

14 6.2" b5 phene- 3- sul f onam de

N- (4- chl or o- 3- et hyl - 5-i soxazol yl )-2-(1-cyano-1 - 2.1

27" [ (3, 4- met hyl enedi oxy) phenyl ) acetyl } t hi ophene- 3-sul -

f onam de N- (4- br ono- 3- net hyl - 5-i soxazol yl )-2-[(3, 4-

0.21 9.2' 10 -55-

met hyl enedi oxy) phenet hyl ]t hi ophene- 3- sul f onanm de

N- (4-chl or o- 3- net hyl - 5-i soxazol yl ) - 2-[ ( 3- 1.4

60’ di met hyl a_mne)mhemyyzﬁvwwlj -2HBeapifeney3-254)8-trimethyiphe nyddrhihe-
N- (4- chl or o- 3- et hyl - Soxazol 4err] hydr oxy( 3, 4- 0. 053"

16' 15 met hﬁaé% ﬂﬂpﬁ'ﬁaﬁﬁxé‘t"fﬁﬂ Pi€ophene- 3- sul f ona- m de

N- (4-chl or o- 3- et hyl -fg h%éoi Wethgr-blidoxazolyl)-2-(1-methyi-3- p31%nyl~1 -ethylamino-
oxacycl ohexyl ) oxycar bo)%l | t hi ophene- 3- sul f onam de

N- 2- 13, 4- ( met hylaaneemy )qwhengﬁa@tdfqna]mw»emhene 3-

32023 20 5sul fonar’ﬂl ‘?2 chloro-3- methglld's é‘&%&&yﬁ-ﬂ‘?ﬂ“ﬁ péenﬁ-olx-aﬁw Ié/m?noca[ (4-

met hoxyphenoxy) wanwbbhénegpkmm@nanﬁuéfmm de

N- (4- br ono- 3- net hyl - 5-i1 soxazol

o 7 ot hyl PP ETMAtY b SetaRely Y- 2 S} dnatei 1-sthylaminocar-
o 1 O O e Tonam de

N- (4- br ono- 3- met hyl - SAMEPEARe Mo Fefgred compounds of formula diare:

22. 8' t hyl t

N- ( 4- br ono- gdnrgt hg;l pg@[{‘gg@%ﬁ;ﬁéé{)k ?ﬁ&%&%o%l)sﬁ](i ?rpe%moxyiarﬁu.onylmethyl-

15" 30 met hyd, 4mmmwﬁmwlz}mmmmeﬂ)8hcwhémamwhanamnde

N- (4- br ono- 3- net hyl - l) - 3- nmet hy| -t

0. 66' styryl )t'Tln ;ﬂﬁ‘g‘f{ %”@PYB#&?}?’@%X'V” i?gacetoxymethy“
N- (4- br ono- 3- nethyls- %m%ﬂmﬁl%dwém%dc%rm{ym%mphene 3-sulfendfhide:
9.4 phenet hyI ) t hi ophene- 2-sul f onam de

N- ( 4- br ono- 3- net hyl - s\lﬂérsahﬁ@t%rm&tavlf?ztsm@tzﬁw 23 (3-hydroxyp2 g B-trimethylphenyl-
13 brom TIPSR R A o
19. 1 met hoxy piréfydh)caoe3-ygthhi- Sidecae ol i 3-orethorle- 2,4, 6-trimethylphenyl-
aminocarbonylithiophene-3-sulfonamide;
N—(4-chloro-3-fnethyl-5-isoxazolyl)-2-(3-methoxycarbonylmethoxy-
2.,4,6-trimethyiphenylaminocarbonyl)thiophene-3-sulfonamide;

20 N-{4-chloro-3-methyl-5-isoxazolyl)-2-(3-{2-{2-
methoxyethoxy)ethoxylacetoxy-2,4,6-trimethylphenylaminocarbonyl)thio-
phene-3-sulfonamide;

N-{4-chloro-3-methyl-5-isoxazolyl)-2-(3-{2-hydroxyethoxy)-
2,4,6-trimethylphenylaminocarbonylithiophene- 3-sulfonamide;

25 N-{4-chloro-3-methyl-5-isoxazolyl)-2-(3-{N,N-dimethylthiocarbonyloxy)-
2,4,6-trimethylphenylaminacarbonyljthiophene-3-sulfonamide;

N-{4-chloro-3-methyl-5-isoxazolyl}-2-(3-{N,N-
dimethylthiocarbonyloxymethyl-2,4,6-trimethylphenylaminocarbonyl}thio-
phene-3-sulfonamide;

30 N-{4-chloro-3-methyl-5-isoxazolyl)-2-(3-dimethylamino-

2.4,6-trimethyiphenylaminocarbonylithiophene-3-suifonamide;



WO 98/ 13366 | PCT/US97/17402
PCT/ US97/ 17300 8/13366 TLTAC

COMPOUND ET[err]([err]M ET[err]([err]M

N- (4-chl oro-3-nethyl - 5-isoxazolyl )-2-[[err]-(ethylene- 0.128

2. 09 di oxyl - 3, 4- (net hyl enedi oxy) phenet hyl ] t hi ophene- 3-

sul f onam de N- (4-chl or o- 3- et hyl - ;;g.soxazol yl )-2-[err] - (di nmet hyl -
20. 9 -100" 5

ani no) - 3, 4- (net hyl enedi oxy) phenet hyl t hi ophene- 3- sulfonanide

N- (4-chloro-3-neth

30'( . [ 3, 4- (rrgt \ léﬁlg oxy?irhé%%?ace%'f?t Al yprﬁ%'r(]jényé suI

fonam de 10 2,4 E—(r#ﬁedmwmrmnslamanérbﬁnylﬁmmnw3 s@if primitet lapt - 3-

0. 056'

i soxazol yl ) ani nocar BJoh‘ﬁ/FWPFﬁ SPREHW!-B-isarazieingald- acemxy -2,4,6-trimethylphenyl-

N-[ 4- br onp- 3- rfairhydca‘:'rbbﬁym&ﬂmh&hé ?s&lfé’ndﬂﬁﬁdéoxyl 0. 066’ , 81
.3 pyri dazi nyl ) am nocar bonyl ] t hi ophene- 3- suI f onam de

N- ( 4- chl or 053- et hyfn §opuwx aFtofimeny, (theguEpppmides. have tproudp i

31.6' 15 (et hyl enedi oxy) phenyl ] ami nocar boqw! ) t hi ophene- 3-

sul fonam de brom) 3-net hyI 5 i soxazol yl)-3-([3, 4-

0. 513"  sB:pd N

(et hyl enedi oxy) he‘noxy‘}v yI Lt hi opjien -2 sul fpn- _ am de 20

N- (4- br.omo48- met iyl = Byi's yl) - 2- Phd W iR 0. 26'

0.413' nmet hyl) CI n a )] thi ophen\g 3- gul flonam de

N- (4- chl or o- 3- et hyl - 5-@soxazolgyl ) - 2-[ (4, ‘T"" "o 0. 55'

-- di met hoxy- 2- net hoxycar bonyl phenyl| )amcpogar-
bonyl ]t hi ophene- 3-sul fonam de 25 Ar W
N- (4-chl or 53- nmet hyl - 5-1 soxazg N)HZ [ (2- et hyl - 0. 1é

1, 3,4-thiadirazol -5-yl)am rbonyl I¢ hi ophene- 3- sul - f onam de
N (4-chl or o- 3- net hyl - 5- |s¢5xa ol y\,) 2-

12-gar boxyl - 1.43 4,
5- (met hyl enedi oxy) phenyl ] aixi ncﬁ{ar [oe

't hi o- 30 phene- 3- sul fonam de

N- (4- br ono- 3- net hyl - 5-i soxazol gl ) - : 3, 4- 0. 236’
18’ émat hyl enedi oxy) phene®hyl Tt hifophene- 2- sul f onamni de
N-(4-br ono?8- et hyl - 5-i soxazol yl ) ¥3=A43, 4- 0.218'
10 '

or the corresponding thiophene-2-sulfonamides as defined above,
where:
Ar' is a substituted or unsubstituted monocyclic or polycyclic,

25 preferably a monocyclic or fused bicyclic, aryl group with one or more
substituents, selected from, for example, H, NH,, halide, pseudohalide, alkyl,
alkylcarbonyl, formyl, an aromatic or heteroaromatic group, alkoxyalkyl,
alkylamino, alkylithio, arylcarbonyl, aryloxy, arylamino, arylthio, haloalkyl,
haloaryl, carbonyl, in which the aryl and alkyl portions, are unsubstituted or

30 substituted with any of the preceeding groups, and straight or branched
chains of from about 1 up to about 10-12 carbons, preferably, 1 to about 5 or
6 carbons. The substituents are preferably H, NH,, halide, CH,;, CH,;0 or |
another aromatic group. In particular, Ar' is a five or six membered
substituted or unsubstituted aromatic or heteroaromatic ring or a fused

35 bicyclic substituted or unsubstituted aromatic or hetercaromatic ring,
preferably 3- or 5-isoxazolyl, benzo-1,2,7-thiadiazol-4-yl, 2-pyraziny! or benzo-
1,2,7-oxadiazol-4-yl;



(et hyl enedi ony®-9sn3ass- st yryl ] t hi ophene- 2-sul f ona- 35 m de PCT/US97/17402

N- (4- br ono- 3- net hyl - 5-i soxazol yl )-2-[ (4-nethyl)- 0. 106’

40. 1" phenet hyl ]t hi ophene- 3- sul f onam de WO 98/ 13366

PCT/ US97/ 17402 - 68-
COVPOUND ET[err]([err]M ET[err]([err]M
N- ( 3, 4- di met hyl - 5-i soxazol yl )-2-{(2-acetyl -4;%?- . 032’

-- (et hyl enedi oxy) phenyl ] am nocar bonyl ) t hi ophene 3-

sul f onam de N- (4- chl or o- 3- et hyl - 5-i soxazol yl ) - 2-[ 4- net hoxy- 2-
0. 027 0.14'X1§S, O or NR';

nmet hyl phenyl )am nocar bon | L.t hi he e- 3-sul fo

N- ( 4- chl or o- 3- met hyl - é y|‘5" Shars_ s&%‘i%dzfr%m among Hb%@ -R® as defined
12. 2 di rm;tdwexxaw@fwbaa@m ma@pémw sd1boritenem3rostrdiey!, CN

amde 10 N-[ 3, 4-di net hyl - 5-i soxazol yl]-2-(4-toly Iacetal’lphen

0. 0027 2¢Chly), CIO)(CH,), tm(gblzienhaliﬁzl,é‘h!qvwaan —(CH,), C(O)NHz. aD- L-

N- (3, 4-di neth I h
12. 2' ng o%yr%gﬁ'gﬁé; ﬁ‘ce({ y‘f %t Fn op he& élljif &‘%W 8ha A d&) & 08 g§y°°s'de a hexose
N- (4- chl or o- 3- netdryribdsel, SR dliN], )hyZif{»(Q, dlkoxy, alkoxycarboflyl]la8etoxyalkyl,

63.1" 15 di meth ) ami.noc nyl | hene- 3- syl f on-

i de N TACEIRGERNS) TIERG L EREE, L8 Ty ensicys b Rgferanryt.
0. 023 A&dC{OHCH ) CprleyJ))NtCHg)z, a sulfony! chloride, S(0),NHR®,
am nocar bonyl ] t hi ophene- 3- sul f onani de

N- (4- chi or o- 3- netaligylasli gkythetrganyl, LAQDNHRIT 0xy {GH,),OH, O-@(@‘N(H)N(H)M'

-- 20 | phenyl 3sa RN h pna m de
N- (4-chl o o- BWrret hyl - SF\. g%)@gg'g’l Bﬁ) Hﬁ‘]"% @Q@ Tow ﬁa@‘%‘(’ 0. 0034

40. 4 _ (et hyl evéed Bxy)RShenyl ] am nocar bonyl }t hi ophene- 3-
3ui)](‘)gglam de 25 35?._ 45 se‘ected ?rom F\erOQSenI %O &%I;yl )-2-12-nmethyl-4,5-

(et hyl enedi oxy) phenylwanisnacaidieny = NiH) ophene) 3=, =Nliower alkyl), —C(O}—,
= C{lower alkyl},, and
15 x is O0-3.

In particular, in these embodiments compounds where: R, G and R’ are
selected where the amino acid is L-Asp or L-Glu; the hexose is D-mannose,
the heteroary! is triazolyl, and X is S are of interest. Also of interest are
compounds in which:

20 W is =CH,, =NH, =NCH,, =NCH,CH,;, =C(CH,), or CF,; and

G is —CH;, —CN, —COCH,, —CH,CH,;, —(CH,),CO,H are of interest.

Among these compounds are:

N-{4-chloro-3-methyl-5-isoxazolyl)-2-(3-methoxycarbonyl-
2,4,6-trimethylphenylaminocarbonyljthiophene-3-sulfonamide;

25 N2-{3-cyanomethyl-2,4,6-trimethyiphenyl)-3-(4-chloro-3-methyl-5-isoxa-
zolylsulfamoyl)-2-thiophenecarboxamide;
methyl-2-{3-{3-{4-chloro-3-methyl-5-isoxazolylsulfa-
movyl)-2-thienylcarboxamido}-2,4,6-trimethylphenyl)acetate;
2—(3-[3-(4-chloro-3-methyl_—5—isoxazo|ylsulfamoyl)-2-thienyl-
30 carboxamido}-2,4,6-trimethylphenyl}acetic acid;



sul f onam dQNO%IlSSgi. N- (4-chl or o- 3- net hyl - 5- i soxazol yl') - 2- (2pcrrusorintdo

0. 011 car boxamni do-4, 5-di net hoxyphenyl am nocar -
bonyl ) t hi ophene- 3- sul f onam de N- (3, 4-di net hyl - 5-i soxazol yl)-2-(2, 4-
0. 0027 17.4 di et hyl phenyl acet yl ) t hi ophene- 3- sul f onam de
N- (4-chl or o- 3- et hyl - 5-i soxazol yl ) - 2- (2, 4-di net hyl - 0. 0004

4.8 phenyl acetyl )t hi ophene- 3-sul f gygam de 35

N- ( 4- br ono- 3- net hyl - 5-i soxazol yl )-2-(2, 4- 0. 0008

3.6 di et hyl phenyl acetyl ) t hi ophene- 3- sul f onam de

N- (4-chl 3- et hyz: 25 (43
9. (2 sore (merr?hyl eznéd% oxy%ﬁhﬁéﬁbwa%ﬁhh%g%? thyl?h%mﬂ]?’ (Q 893’% 3-methyl-5-

phenesul f onamsﬂmazolyIsulfa\ﬂ@)@BQ:‘tB%ﬁenecarboxamlde,
PCT/ US97/ 17402

COVPOUND N2-(3- hydroxymethylE’erleq Fr]r(‘fté\'y rmnyl} Bﬁ—[qg\,lqrf)ﬁ g}q,tTMS-
N-(4-chl oro- 3Témbbdﬂyts‘in%&mwzQJtMiobhanee]aZbdss&Jrhwb 01464 52.782
(met hyl enedi oxy) phenyl acetyl]thi ophene- 3- sul fona- © 23,24
m de 5 N-(4 @hr@r@nr@thwbﬁymomet%&rvmyemvwwn 3 (4-chioro- 0. 0045
25.7" 5 I

bonyl ] t hi ophen %MJ{@‘#‘-&%‘%%%%@(&&@WS%o%%-%é!;%é%o%%&%ﬁg‘ P8 sacetate;

N- (4-chl or o- 3- net hy>- (B-G%Bmiyﬂryslb 3207{&&0!42 -yi)-2,4,6-trimedh Pphéhyl)-3- 16. 8'
ggﬁ;?ﬂﬁ?gghgﬁ%)cg%gé%} B%éh?d%et l Isu am rT\)né)(t:hIrobhenecarboxamlde

N- (4- chl or o- 330t {aEhierd-30maER)1S- Dso?eaz( |5ul¢érﬁ3%bl>d thiedly1045’ 1
7.7 phenyl acet yl ét hi ophene- 3- sul f onam de

N- (4- chl o8- 3cﬁéqqar@mlgol dkézt@mt)w@eozmsac'd 0. 007 18

di met hyl phenyl acet ?%%?@Q‘?\Wﬁ%ﬁl‘%ﬁ? @oquolyIsuh‘amodl)O%élglenylcarbox 19 g

N- (4- chl or o- 3- net hy I Soxazo
15 met hanasudd)eﬁ\fl énrinatby bghzevl|dghutamic acid;

(et hyl enedi oxy) phﬂ]}/é_?:gr_i(‘ln_o orooéﬁxle]tltmal 50 s%?:gzewy!sulfamoyn 5 tll'\lenyl%arbox-
amido}-2,4,6-trimethylbenzoyllaspartic acid;
15 N-{2-{3-({3-{4-chioro-3-methyl-5-isoxazolylsulfamoyl}-2-thienylcarbox-
amido)-2,4,6-trimethylphenyllacetyliglutamic acid;
N-[2-{3-{3-{4-chloro-3-methyl-b-isoxazolylsulfamoyl)-2-thienylcarbox-
amido)-2,4,6-trimethylphenyl)acetyl)aspartic acid;
N2%-(3-cyano-2,4,6-trimethyiphenyl}- 3-(4-chloro-3-methyl-5-isoxazolyl-
20 sulfamoyl)-2-thiophenecarboxamide;
2-{3-{3-{4-chloro-3-methyl-5-isoxazolyisulfamoyl)-2-thienylcar-
boxamido)-2,4,6-trimethylphenoxy)acetic acid;
NZ2-(3-alkylsulfonamido-2.4,6-trimethylphenyl}-3-(4-chloro-3-
methyl-5-isoxazolylsulfamoyl)-2-thiophenecarboxamide;
25 NZ—(3—aryIsulfonamido-2,4,6-trimethylpheny|)-3-(4—ch!oro—3-methyl-5-
isoxazolylsulfamoyl}-2-thiophenecarboxamide;
N2-{3-sulfamoyl-2,4,6-trimethylphenyl)-3-(4-chloro-3-methyl-
5-isoxazolyisuifamoyl)-2-thiophenecarboxamide;
N2-{3-alkylsulfamoyl-2,4,6-trimethylphenyl)-3-{4-chloro-3-methy!-5-
30 isoxazolylsulfamoyl}-2-thiophenecarboxamide;

NZ2-(3-arylsulfamoyl-2,4,6-trimethylphenyl)-3-(4-chloro-3-methyl-5-



N- (4- chl or o- 3w®b8113366- i soxazol yl ) - 2-[ 2- cyanonet hy'I-- 0. 0038' PCT/US97/17482
4, 5- (et hyl enedi oxy) - 6- cyanonet hyl ] phenyl am no- 20

car bonyl t hi ophene- 3- sul f onam de N- (4- chl or o- 3- et hyl - 5-i soxazol yl)
-2-] 2- 0. 0073 8.3

hydr oxypr opyl - 4, 5- (et hyl enedi oxy) phenyl am nocar -

bonyl ]t hi ophene- 3- sul f onam de -59-

N- (4- br ono- 3- net hyl - 5-i soxazol yl )-3-12-methyl -4, 5- - 0.1 ~6' 25
(et hyl enedi oxy) ci nnanyl ] t hi ophene- 2- sul f onam de

N- (4- br ono- 3- net ispkaZplyisoifamoyl)id-tisophensaanydxamige; - 0. 1' -5

t hyl ened h b
by oo s by "Nl ABL P sEictr ot S0R-2.4.g-tmertyiohenyi- 2o
(met hyl enedi oxy) gMBRRRYhBEHYMB-isbRé ANIe 0B aroF 1)) 2- tfﬁ@phenecfaﬂ%‘)(gnﬁiﬂe

N-(4-chl oro-3-met hyl - 5-i soxazol y 0. -18'
(met hyl enedi oxy) - 6- {2Nadét(8Wé@ﬁ5ﬂ9%yﬁihgﬁyﬁéﬁmbv’phenv“ 3-{4-chloro-3-methy!-5-
N (4-chl b o S nbpy FEAVLAGAB IS nigpheneparboxamide; ;) 18
35 (et hyl enedi oxbdf484(v2(¥é¥y’rmhawbemw103<.y¢)¢)mmnwfbms;l)—3-(4-ch|oro-3—methyl-5-
“car bonyl ]t hi ophene- 3-

N- ( 4- chi Lr o- 3pme‘FﬁiS?Z@Y‘Sggﬁfgi’&ﬁ%ﬁh‘ﬁpﬁ? phgamide: g 3 0. 7"

é g}atl ggggnedl oxy) phenyNag8tayhihbMicOpfien @, 8-tfileti9fiBhenyi)-3-(4-dHI®-3-methyWe-
PCT/ US97/ 17402 )soxazo)ylsu!famoyl) -2-thiophenecarboxamide; -70-

COVPOUND anpoﬁglf{éisb(o[ﬁh{ét%n 2,4,6- Hgléﬁ{\ﬁ;lr(ér%r 13'\/%

N- (4-chl or o- & met hyl - | soxazo
[ (di met hyl ami no) claiob:aByhaﬁ’tyﬂrﬁl—llsenazbh(lﬁeftﬂimbehé-—th«ophenecarboxamlde

G o) phety am nocar bgI UL RSty LA Hutamoy) gienyicarborapida-
5 (et hyl ene@l,}m@/Bpheﬂwmyﬂbmm Bdiekéle; ophene- 3- sul f onami de
5-(3-(4-chloro-3-methyl-b-isoxazolylsulfamoyl}- 2-thienylcarboxamido)-
15 6-cyano-4-methyibenzo{dl[1,3]dioxole;
2-(5-(3-(4-chloro-3-methyl-5-isoxazolylsulfamoyl}-2-thienylcarbox-
amido)-4-methylbenzo[d]{1,3]ldioxole}-6-acetic acid;
5-{3-{4-chloro-3-methyl-5-isoxazolylsulfamoyl}-2-thienylcar-
boxamido)-4-acetyl-6-methytbenzold}[1, 3]dioxole;
20 5-{3-(4-chloro-3-methyl-5-isoxazolylsulfamoyl)- 2-thienylcarboxamido)-
6-acetyl-4-methylbenzo[d}[1,3]dioxole;
5-(3-({4-chloro-3-methyl-5-isoxazolylsuifamayl)-2-thienylcarbox-
amido)-7-cyano-4,6-dimethylbenzold}{1, 3]dioxole;
6-(3-{4-chioro-3-methyl-5-isoxazolylsuifamoyl)- 2-thienylcarbox-
25 amido}-5,7-dimethylbenzoldl[1,3]dioxole-4-carboxylic acid;
7-{3-{4-chloro-3-methyl-5-isoxazolyisulfamoyl)- 2-thienylcarbox-
amido)-5,6-dimethylbenzo{d}(1,3]dioxole-4-carboxylic acid,
7-{3-(4-chloro-3-methyl-5-isoxazolylsulfamoyl)-2-thienylcarboxamido}-4-
cyano-5,6-dimethylbenzold])[1,3]dioxole;
30 7-(3-(4-chloro-3-methyl-5-isoxazolyisulfamoyl}-2-thienylcarbox-
amido)-4-acetyl-5,6-dimethyibenzo{d} 1, 3]dioxole;



N- (4- br onDy,3;5 §F sgﬁd -5-isoxazol yl)-2-[2-met hyl - 4, 5- 0. 0619'petrusorii7408. 90
(et hyl enedi oxy§ phenet hyl ] t hi ophene- 3- sul f onam de

N- (4- br ono- 3- net hyl - 5-i soxazol yl ) -3-12- 0. 0795’ 3. 24
10 (hydroxynet hyl ) - 4, 5- (et hyl enedi oxy) ci nnanyl ]t hi o-

phene- 2- sul f onam de

N- (4- br ono- 3- net hyl - 5-i soxazol yl ) - 3-{2-[ (ig®-r ahydro- 0. 0967 4. 14

4H pyr an- 2-yl oxy) net hyl ) - 4, 5-
(et hyl enedi oxy) ci nnanyl }t hi ophene- 2-sul f onam de 15

N- (4- br onmo- 3- et hy b-(3-jasemarRB Whe thin Gzisé'xazolylsulfamoyl) B-thid¥fcarboxamidof-430’
di met hyl phenet hyl )t hi ophene- 2- sul f onam de

N- ( 4- br onp- 3- aetbiexprEde-Sdc-diraetiflyjbenzodlyt, 3]dioxole; 0. 180 2.97
di met hyl ci nnanyl )t | nan g
\L ( 4- bi OnD- 3. et hy? @s‘g'ﬁgéo?w%{hg’-'?%g’?az°""s””am°V”&.‘I’éeé‘y'ca" 2.97

20 di met hpbxamitand-aminoopdttne s B-adirhéthyivarte(d){ 1, 3)dioxole; and .
N- (4- br ono- 3- net hy i soxazoly 3-1.(2, 4- . 346’
di met hyl ph8noxy) bﬁgﬁr(ﬁ W'e&%ﬁ@%@v&%r‘ﬁemﬁhdéu'famov”-%-th'env*carbox-

N- (4- br ono- 3- ggfidyil4-airh SPYAFIh Bty LS %»élmethy!benz%dlﬂ%lagﬁcole 4. 48

di m et hyl phenoxy) net hyl | t hi ophene- 3- sul f onam de
N- ( 4- chl or o- BNHHtWPCC631TB©Wt5l'I§¢>)EZ@|\(lbBdlayd:molfmﬁthyl -2 Z86-1timethyiphenyl60. 6'

carbonyl)thio e

N- ( 4- chl or o- 3B$r‘gt%°ﬁ%5‘§'!‘l‘}u gﬁxﬁﬂ%ﬁ& fBmidsi et oxy-2- 0. 00544 3. 74"

NNEE le hI4 5- (gﬂt(fl%d:tlﬂﬁgﬂswyﬂfﬁl-lﬁFlls{b)lztzzhil\ﬂgIzgBeca?bSWmethy(l)—Z(,)%,oﬁég{iﬂélﬂ'Wﬁaheagl-998I
chlorg-3-e - 5-150xaz - : :

tri met hoxyP6- 89‘29?%3 B‘P@ﬁ&}ﬁﬂ?ﬁﬁé‘éérﬁhfﬂﬂaﬁ? iAfophene- 3-sul fonami de

N- (4-chl oro- 3N0@tm5r§31rﬁ@?f@?—gh%ﬂéz%h[l?Z (3-acetoxymethyl- 9. £38-trimethylphen§}-82'

(cyano) phenyl ] benzo[ b] t hi ophene- 3- sul f onam de

N- (4-chl oro- 3ammrbemlttbmbgwls')s@fqr@rmdenﬁt(ﬁwbloro 3-MebPI-5-isoxazolyl)52- 6'

enedi oxy) phenyd_ Qég h o )
N- (4- br ono- 3- € h?/ﬁ - iLrch;[& ggﬁy?%f&é%ﬁ?ﬂ?ﬁ ﬁ carb%nyg)éﬁl,ophene 35%"flffna
phene- 2- sul f orrade ;dend N-(4-chlyO- 3BMBIE6- lsoxazolyl) 2-(3-methoxycarbonyl-2,4,6-
PCT/ US97/ Jf‘z>40grimethylphenylaminocarbonyl)thiophene—3-sulfonamide. 7L

7.45'

in another embodiment, the sulfonamides have formuta 1V:

20

/N (IV)
. SN

30

or the corresponding thiophene-2-sulfonamides as defined abhove,

Ar' is defined as above, except when R® is H, then Ar' is not 4-chloro-3-

methyl-5-isoxazolyl, 4-chloro-5-methyl-3-isoxazoly! or 3,4-dimethyl-5-
35 isoxézoly. Ar' is preferably benzo-1,2,7-oxadiazol-4-y{ or 2-methoxy-3-

pyrazinyl when R® is H; and R® is H, or substituted or unsubstituted alky! or



COVPOUND WO 98/13366 ET[err]
N- (4- br ono- 3- net hyl - 5-i soxazol yl )-3-(3-to
phene- 2-sul fonam de

( M ET[ err] ([ ereduasyni74oz
| 21.2'

[err]
yl ) thi o- 0. 832
y

err
)t

1)

phene- 2- sul f onam de 5 N- (4- br ono- 3- net hy
fo

N- (4- br ono- 3- net hyl - 5-i soxazol yl )-3-(2-tol t hi o- 0. 302 31, %00
| - 5-isoxazol yl)-3-(3-

0. 334’ met hoxyphenyl ) t hi ophene- 2- sul f ceam de

N- ( 4- br ono- 3- net hyl - 5-i soxazol yl )-3-( 3- 1.32 56. 3'

met hoxyphenyl ) t hi ophene- 2- sul f onam de

N- (4- br onp- 3- net halyt, prefarsbimdh vt suBst{tated or unsubstxtuted bwetlalkyl, more gefetably
10 nmet hoxyphenyl )t hi ophene- 2- suI f onam de

N- (4- br ono- 3- met HPELY jog GREBANVAMEthEL (4- 0.184 43.9'
ethylphenyl)thlophene

N- (4- br ono- 3- net hyl - 5- l?‘s%tbgzgl %Pyﬁjrger{ti of formula (IV), Ar' ds (%e/ffrab'y benzog glg

propyl phenyl ) t hi aptaeiferol-4syll droharatbexy 135pyrazmyl when R® is H and
N- (4- br ono- 3- net hyl 0Xxazol 0.218
pr f)pyl phenyl) {%I oghene’kg's 19% %tlalét%d or unsubstltuted alkyl or aryl, preferably%-i or

N- (4- br onp- 3- met hyipstitie@ R 2aMsMbititdtddHower alkyl, more p@fd@8ly methyl or 6. 11’
but yl phenyl ) t-hi ophene- 2- sul f onam de

N- (3, 4- di net hyl - BarBexarsthil) - 2- (2- et hyl - 4, 5- 0. 00328 34. 3
20 (et hyl enedi oxy. Y, e i FRRsiude- m de
N-(4-ch] oro- 3-net hyl - 5’??5’1;}2%%%?%}1 Mft’%uﬁ &efo:? ‘8%‘1‘%"0 1 1.272
tri met hyl phenyl am nocaﬂbbmdo)lm bpixaneaal—swl)f zna -methyl-4,5m de 25

N- (4-chl oro- 3 i spxaz 238’ 3.82'
et oyt phony! St yT PSS ER A3ty P Sl fghens-3-suirchannde;

N- (4- chl or o- 5- rret hyl - adl(a%@tm&y']?)-p\?ra[zWQHZIméﬁ@ 4,%9- 000625’ 3. 69
(et hyl enedi oxy) phenyl acetyl]thi ophene-3-sulfo m de 30

N- ( 4- br oro- 3- et PP @?%&%&hyﬂy'agemhh@?hwe@ sulfonagidgna’ 3. 28

(et hyl enedi oxy) ci nnaryl, htdﬂ@???‘%g\f}%’ d;(gggfyﬂez (2- (8 FB%%%" -4,5-

N- (4- br ono- 3- net hyl - 5-i soxaz

di met hyl phenet hyIr)lethytth‘r&dWthuWmpaamdel)thlophene -3-sulfonamide; and
N- (4- chl or o- 3-Jret hyl zolyll -2-[

35 met hoxycar bonyll:‘N 4‘2‘? %/Wltﬁ lhéer'l Pazoeaf3- RatbOG2-(2-methyl-45/ 0
bonyl ] t hi ophene- %Swyﬁmﬂ@henyl)propanoyl)th:ophene 3-sulfonamide.

3. 48"

In another embodiment, the sulfonamides have formula V:
1
Ar

SO—NH
< RZO

20

\
AW
25 S j] T oS (V)
@] el T |
Me ~ Me
30

or the corresponding thiophene-2-sulfonamides as defined above.
Ar' is defined as above and is preferably 4-chloro-3-methyl-5-
isoxazolyl; W is NH; and R?® is selected from the group consisting of aryl,
. 35 heteroaryl, heterocycle, OH, CN, C(O)}R'®, CO,R'®, SH, S({O),R'® in which n is

0-2, a D, L or racemic amino acid, a ribose or hexose, an O-glycoside, a



N- (4-chl or o- ",’v(pﬁllg# 5-isoxazol yl)-2- 441 perinb VPO’

(phenoxycar bo | ophene- 3-sul fonam de WO 98/ 13366

PCT/ US97/ 17402 -72-
COVPOUND ET[err]([err]M ET[err]([err]M

N- (4- br ono- 3- net hyl - 5-i soxazol yl ) - 2- 71 20%@1 00"
(phenoxycar bonyl ) t hi ophene- 3-sul fonam de _ga.

N- (3, 4-di net hyl - 5-i soxazol yl)-2-{(3, 4- 3.61 309100
(et hyl enedi oxy) phenoxyl car bonyl }t hi ophene-3-sul - 5 f onam de

N- (4- br ono- 3- ”Eshhvdny'i c'hﬁ:ﬁ‘?ﬂ@zq—bdh\l %‘%rli(raﬁ NRIZR'®, NG, R4 oR's, R12NCOR®3nd

nmet hyl phenoxy) car bon hi ophene-“3-'sul f onarm
N- (4- br ono- 3- neE ANR’ |sB>‘<5alzdw;d|r99@ [a(i3¢!. alkenyl, alkynyl, 1ar2Q alkylaryl, 1171

met hyl phenoxy) QFQ%J(M hgrgﬁi qr?l%2§izjl(f§$ arﬂ<yl cycPoalkerégi cycloalkynyl,4f§'zzs

N- (4- br ono- 3- rre | §0XAZ0

di net hyl phenoxygamdedwbmtwdo@ém@ﬂaﬂsulkfeﬁvlammyn aryl, alkylaryl heteroc cle,

N- (4- br ono- 3- net hyl - 5-i soxazol yl ) -2-[( 2- (g 8/

net hoxy| phen’bxyaféﬁ%om i GpRleAkkys- t‘s\m'@qﬁmld@vcloalkynyl C{O)R"” and S(O) R"
N- ( 4- br ono- 3- Wyl 0" 15
nmet hoxyl pheno@%‘car onyﬁ)?%gi he%hg%{oggrf %Ir‘%ymacreeny" aleZ?l, aryl, alkylaryr?

N- ( 4- br onp- 3- metdtgtedyale mxalkel, )dr)iklx{/(dycloalkyl cycloalkehyVB)'r cycloalkynyl;ldakh
nethoxylphenox

{zb I hophe
N- (3, 4-di net hyI g:i?%‘{’?'l ’[’)’2" q{ ?)“'a‘e' B8R with Khesgny of the giaups eri

met hoxyl phenoxyf)oearmrwlﬂzf’m QMQMWSCSNH’O@IDHGN aﬂenw
N (3, 4-di net hyl - 5- |soxazolq>£ )-2-] 5' 33%a 00"
met hoxy!l phelfbxy) car bBiRjeTe PB}SWQHBQ@SSQIIW‘GW&H‘?WMS of formula V are those

N- (4- chl or o- 3- nghLbMin 5& fOXanryl3. m%tl[xxgl% lsoxazolyl W isNH: and R? is 66%@200

nmet hyl phenoxy) car bonyl ] t hi ophene- 3- sul t onam
N- (4- chl or o- 3- fe®RY1.-®-pheoyhzol yl ) - 2-[ (2, 4- 0. 648 68.5' 25

di met hyl phenoxy) car bapy! 4Rl pNeNE 4 ys%grpn%%@uggally -acceptable derivatives,

including salts, esters, acids and bases, solvates, hydrates and prodrugs of
15 the sulfonamides. Preferred are pharmaceutically-acceptable salts,
particularly alkali metal salts, most preferably sodium salts.

Particularly preferred derivatives are salts of compounds described
herein where W is alkylene, more particularly CH,. Of these derivatives, the
preferred saits are sodium salts, preferably sodium hydrogen phosphate or

20 sodium salts, more preferably sodium salts.

in all embodiments, preferred substituents also can be determined by
reference to Table 1, which sets forth exemplary compounds.

Preferred compounds are those of Table 1 that have the highest activities,
and preferred substituents are those on the compounds with the highest

25 activities (activity at the lowest concentration).

TABLE 1
COMPOUND ET, (uM)’ ET; (uM)’
N-{3,4-dimethyl-5-isoxazolyl}-2-methyibenzo[b]thio- 0.167 16.6
30 phene-3-sulfonamide
N-{4-bromo-3-methyi-5-isoxazolyl}-2-(4- 0.048’ 1.1
ethylbenzyllbenzo[blthiophene-3-sulfonamide




N- (3, 4- di et hybssasmséxazol yl)-2-[ (2, 4- 0. 274" PCT/USIYIIHOD)'
di met hyl phenoxy) car bonyl ] t hi ophene- 3- sul f onam de

N- (4- br ono- 3- net hyl - 5-i soxazol yl )-2-{[ 2-propyl -4,5- 0.138 11. 9
(et hyl enedi oxy) phenoxyl car bonyl )t hi ophene- 3-sul - 30 f onam de

N- (4-chl or o- 3- et hyl - 5-i soxazol yl ) - 2- ( 3- 0. 000321" 16. 5'
met hoxycar bonyl - 2, 4, 6-tri met hyl phenyl ani noca®3- 0. 00092 - -

bonyl ) t hi ophene- 3- sul f onam de

N- (4- br ono- 3- net hyl - 5-i soxazol 0. 100’ 60.3" 35

di met hyl phenyl )t . i
N- (3, 4-di met hyl -[b-1i ! 2.8 (M) | ET.Jud4)
(phenoxycar bonyl ) {hi QPRGNS il QATIGR 2-13,4. VO 98/ 13368:, 5 001a_ | 0.324£0.78
PCT/ US97/ 17402 (methylenedioxy)beanq_benzo bjthiophene-3-sulfon- 0.0074 +0.0011*/ $- 0.939+0.262'
COVPOUND amide [err“[err]l\/p ET[lerr]([err] M
N—(4: br ono- 3- netpyt=5=t+soxazotyt)=3=(4=t+s0= -0-6823" :
2. 76" butly Ngéngrhg-8 mesipitriss:@zavil-RdBidih-de 0.013’ 1.2'
N- ( 4- br ono- 3-9ret hyimdhoxybsraybbsizplgthjophprre3-sulfonamide 0. 155
3. 31 pe [ ph | ét n Bene-?- zf nam de & . . .
N- ( 4- br ono- 3- nmetl I’( _ﬁ{g (éj ‘gi - c&l%ﬁ{a‘rﬁ"éf -é(gifmeg\yé 081 10_3551?5 0.936 £0.095
4. 68' trilae aARalh e Z 9‘]\11_-‘ J&ﬁLedp-ﬁgn%naB“ Cul flonand de
N- (4- br ono- 3- netihylia Brémesadadhys)isckabdid)-4-184-dimethoxy- | QoHRBL17' | 2.9421.32"
3.39" t r i jveétayh pEresoxyidprehbglsuttbhapbene- 3- sul flonam de
N- ( 4- br onp- 3- netff —Tsoxazolyi)=3-(2, 4, b- ) 00490 .
1.86° 10  19inE H?w&fﬁ?ﬁwzw-ﬁr' rewl-b-leeipelBRiET-dd 16 0.80
N- { 4- br ono- 3- metlhg1Y! BYROEGE S 1WfPYamide o et hy| - 4- Q. 0468'
3. 63 Pr abyliRRESHA- iR BEASaZsipHb@nam de 0.051' 1.5"
N- (4- br ono- 3- netihylerdsd, SR¥ARRMXID thRsphénd- 3 QuildHalide2- | 0. 0468
1. 66 metlirytphenytthrophene=—2=—sutfomande—1+
N- ( 4- br ono- 3- netjhiité HremepRanashwBjisSotayi-gd2pent yl - 2- 001¢7 2.2
2. 40' 19ethyepireniany e hpesppiblibiophengt ¥ yifanireide
N-{3,4-dimethy!-5-isoxazolyi)-2-(4- 0.21’ 4.7'
chlorobenzylibenzol{blthiophene-3-sulfonamide
N-{4-chioro-3-methyl-5-isoxazolyl)-2-(4- 0.041° 1.3’
dimethylaminobenzyl)benzolbjthiophene-3-sulfona- 0.014 0.477
20 mide
N-{4-chloro-3-methyl-5-isoxazolyl}-2- 0.15' 22'
ethytbenzo[b)furan-3-suifonamide
N-{4-chloro-3-methyl-5-isoxazolyi}-2-phenylben- 0.932' 46.8!
zo[bjthiophene sulfonamide
25 N-(4-chioro-3-methyl-5-isoxazolyl}-6-methoxy-2- -~ 2880 2.39'
[3.4-imethylenedioxy)benzyllbenzo{blthiophene-3-
sulfonamide
N-{4-chioro-b-methyl-3-isoxazolyl}-2-{3,4-{methylene- 0.0055' 0.364'
dioxy)benzyilbenzo[blthiophene-3-sulfonamide
30 N-{4-chioro-3-methyl-5-isoxazolyi}-2- 0.631 53.2
methoxycarbonylthiophene-3-sulfonamide
N-{3,4-dimethyl-5-isoxazolyl)}-3-{phenylaminocar- 0.163 >100
bonylithiophene-2-sulfonamide
N-{4-chloro-3-methyl-5-isoxazolyi)-2-{{4-tolyl)amino- 0.00116 2.93
35 carbonyl|thiophene-3-sulfonamide 0.0105' 14'
N-{3,4-dimethyl-B-isoxazolyl}-2-[{4-methylphenyl)- 0.00336 11.3
aminocarbonylithiophene-3-sulfonamide




N- (4- br onp- 3@9 4660- 1 soxazol yl)-2-{(3, 4- 0. 302" perruseritao
6. 61 nmet hyl enedi oxy) phenoxyl net hyl } t hi ophene- 3-sul -
fonam de 20 N- (4- br ono- 3- net hyl - 5-i soxazol yl )-2-([ 4, 5-
0. 107 0. 407" (et hyl enedi oxy) - 2- pr opyl phenoxyl net hyl }t hi o-
phene- 3- sul f onam de N- (4- br ono- 3- net hyl - 5-i soxazol yl )-2-(2, 4, 6-
0. 0417 1.23' tri met hyl phengghyl ) t hi ophene- 3- sul f onam de
25 N- (4- br ono- 3- net hyl - 5-i soxazol yl )-3-(2, 4, 6- 0. 055
1.62 trimet hyl phenet hyl )t hi ophene 2- sul f onam de
N- (3, 4-di net hyl =5 —0=53%
8%l 00’ ri methyl phenmmmqpyl ]thi ophene- gql f( m deT N’
N- (4- chl or o- 3- =5=Tsoxazotyt)=2=11246- D076
30.2° 30 trijpdtihprmeRoepvtErdseasdiibiloptenehavs |l f oRddBde 16.0
N- ( 4- br ono- 3- ppinocarpenylaphene) 3-suifqhamigleg - 0.479'
24.5' tril I ophene- 3- qul f
N- (4- chl or o- 3- H\‘%{l&x#$§ gé Eqﬁr?g%zgi&anonet hyl - 883%510 18 8.37
38 782 y T U L I I TIC l]_yl pll\,ll_yl CATTT IIUCW v aw I \ + h nnhnnln Q C a!!
+0. 00065’ 5 23LB'K4? ‘br @8o0-5-methyhassodazolyt)-5-(4- 7.10 0.3593
N- (4-chl or o- 3- mhyllvlpberiw@cbt@bemey? puifon@Bde 0.16e@®177 0.25'
106. 066 | ‘é 6- tr| ‘hyl phenyl"amjnocar - 0. 000
+14. 632" ﬁ - éﬁ INKS i, de YO 08788366 _ 441
PCT/ US97/ 17402 ymet op ene u!fonamlde . _74. "
COMPQUND N-14-bromo-3-methyl-5-isokddo®iLg-(d-err] M ET[es4d ([efr] M.s29
N- (4- chl or ot®- tolfryi{wlpﬁeriysmoaﬁt(ﬂe)d sulfdnbdide 0. 0008f2.31" 729828 %1
acet oxynet hyl A B-TT1 rret nenyl ani nocar - 0. 00012 TO9# 03t
bonyl )t hi Ophenaé %dr* xazolyl)) -2-{{3- 0.214' 5.34
N- (4- chl or o- 3- eP'AY Pxﬁa”f"ﬂf’){?}?mﬂm'ﬂp@“?% sulfenamide o (00a%933 747994 5
hydr oxymet hyl - 2, d.iBotdrd BiaylyPbaRybAIICRRET - 0. 0001¢0g2'  4B. 7&l400
bonyl ) t hi ophendl- &rsdiybméangmartiBocarbonylithiophene-3-sulfona-
15 mide
N-{4-bromo-3-methyl-5-isoxazolyl}-2-[2- 0.21' 20
carboxylphenyljaminocarbonyl}-thiophene-3-suifona-
mide
N-{4-bromo-3-methyi-5-isoxazolyl}-2-(aminocar- 0.84' > 1007
20 bonylithiophene-3-sulfonamide
N-(4-bromo-3-methyl-5-isoxazolyl}-2-{{5-
dimethylamino-1-naphthyl)sulfonylaminocar- 0.97° 3.9
bonylithiophene-3-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl)-5-{5-methyl-2- 17! 0.21!
25 thienyl)thiophene-2-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl)-2-[{3,4- 0.017' 9.8'
methylenedioxyphenyllaminocarbonyl]lthiophene-3-
sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl}-2-((3,4- 0.0073' 6.0’
30 methylenedioxy}phenoxycarbonyllthiophene-3-sulfon-
amide
N-{4-bromo-3-methyl-5-isoxazolyl}-3-[{3,4- 0.50' 79’
methylenedioxy)phenyllthiophene-2-sulfonamide
N-(4-bromo-3-methyl-5-isoxazolyl)-3-[(3,4- 8.1' 3.2
35 methyienedioxy)benzylthiophene-2-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyl)-3-benzylthio- 1.6' 39!
phene-2-sulfonamide




N- (4- chl or 0- 3w | soxazol yl ) - 2- ( 3- 0. 00100 RQB/USH(17402
nmet hoxycar bonyl net hyl -2, 4, 6-tri nmet hyl phenyl am no- 0.00012' 2.599'
car bonyl )t hi ophene- 3-sul fonam de 10

N- (4-chl or o- 3- et hyl - 5-i soxazol yl ) - 2- ( 3- 0. 01337 --
di met hyl am nonet hyl - 2, 4, 6-tri net hyl phenyl am no-
car bonyl )t hi ophene- 3-sul fonam de, trifl uoroaec&®-c acid salt
N- (4-chl or o- 3- et hyl - 5-i soxazol yl )-2-(a-nethyl-2- 0.08531' 15
met hyl - 4, 5- ( et hyl enedi oxy) phenyl acetyl ) t hi ophene- 3-sul f onam de
N- (4-chl oro-3-ne cy lel (Na U. UB110 T .
car boxyl net hyl - 2{{net hyl -4 5 OMPGU ETa (uM)" | ET, (uiM)
(et hyl enedi oxy) n t fiona- 20 .
N- (4- chl or o- 3- me Wﬁgﬁ’% yl")e{“m fg E 3zst(%onam;de 0. bo163 2" 67622
met hanesul f onyl ajfi-Ro Ay +0.-50026 +1 67866
car bonyl ) t hi ophefen-3- swnfocmmmhdlss lsoxazolyl) 2 ((3 4- 2.0' 15’
N- (4-chl oro- 3-ne hyéth{oleham«amedazysM)thﬁbp(:éhee:aﬁdnaﬁwlde 0] 00146 1ﬁ 885" 25
4, 6- di net hyl phenyT-ant nocar bon | h| ophene 3-surl - Tonam dae
N- (4- chl or o- 32mef| HYI4- B’°"é°o%<§f ﬁ% ¥ op17L-01 18. 678
2,4,6-tri methylp é{Y r%ﬂm LS, ‘3°PY1’ '813R ‘H‘é% %fBPa' 0. 00082' 8. 672"
fonam de 30 ®chloro-3-net h\/l 5-isoxazol \/I \- 2-13-car hny\JLI L 0.01191"
22. 387" 2 r4(:641drmm:15)ﬁbd3<|a@ﬂw a3 aocar bonyl )t h{ opheng- 3- sll - > <50t
f onami de Nrredryidhe 6160/ she BV ¥dbo byl itsioptaasaydu)-- 21 (2- car boxy| - 4, 6-
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N-{4-bromo-3-methyl-5-isoxazolyl)-3-{{4- 1.64" 22.8'
methylphenoxyjmethylithiophene-2-sulfonamide
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3-sul fanmoyl t hi enfy A E ae-ds r"ay be Me&arcd BY—a—vat-etyof
met hods known t Hewudne&ewﬁ nsam\,h B-i$dxatdne)- au u:eknahgemer al p.ose3t of the.14
synt heses | 4N-plhnse-2-flexwoetieMddt: i on of a car boal koxyt hi eny| sul f onyl
chloride with an (n8fhylermdionpicwosradphiepthemedrspltpnamide ng or in tetahydrof urgnh
(THF) and sogh urh QYAE! 08 3 methyl-5-isoxazolyl)-3-(2,4- 0.1006" 4.30'

dimethylphenethyljthiophene-2-sulfonamide
N-{4-broma-3-methyl-5-isoxazolyl)-3-(2,4- 0.180' 2.97'
l‘ dimethylcinnamyl)thiophene- 2-sulfonamide
N-{4-bromo-3-methyl-5-isoxazolyli-2-(2,4- 0.169’ 2.87'
20 dimethylcinnamylithiophene-3-sulfonamide
N-(4-bromo-3-methyl-5-isoxazolyl)-3-{(2,4- 0.346' 7.45'
dimethylphenoxy)methyljthiophene-2-sulfonamide
N-(4-bromo-3-methyl-5-isoxazoly!}-2-[{2,4- 0.308' 4.48'
dimethylphenoxy)methylithiophene-3-suifonamide
25 N-{4-chloro-3-methyl-b-isoxazoiyl)-5-{phenylamino- 28.1' 60.6'

f carbonylithiophene-2-sulfonamide '
N-{4-chloro-3-methyl-5-isoxazoiyl}-2-[f-acetoxy-2- 0.00544 3.74’'
methyi-4,5-{methylenedioxy)styryl|thiophene-3-sul-
tonamide

30 N-(4-chloro-3-methyl-5-isoxazolyl)-2-{(2,3,4- 0.00024°' 6.998'
trimethoxy-6-cyano)phenylaminocarbonyl]thiophene-
3-sulfonamide
N-{4-chloro-3-methyl-5-isoxazolyl)-2-{2- 6.33' B8.82'
(cyano)phenylibenzo{bijthiophene-3-sulfonamide

35 N-(4-chloro-3-methyl-5-isoxazolyl}-2-{3,4-(methyl- 0.5650' 52.6'
enedioxy)phenyllbenzo[blthiophene-3-sulfonamide .
N-{4-bromo-3-methyl-5-isoxazoiyl}-3-{2-tolyl)thio- 0.324' 55.1!
phene-2-sulfonamide




Subsequent hwdoagkysies of the carboal koxy group proVi des the dePCWASIHTIAS.

The
comercially or

Exanpl es or using ot her

art (see, e.g.,
WD 98/ 13366

PCT/ US97/ 17402
For exanpl e,

sul f onyl

t he thi enyl sul f onyl

chori des and am noi soxazoles eith

er

can be obt ai ned

synt hesi zed according to nethods described in the

U S. Patent Nos. 35

-71-

net hods available to those of skill
4,659, 369, 4,861,366 and 4, 753, 672).

in this

-80-

chl ori des may be prepared by the

follow ng nmet hoffS—— A 3-sul T aoyl t 1 OpHene pr ecur sor De DT onr nat €d_at.
t he 2-posffti on by react C&MRPUND f or exarrpl e, brbhi keMbr | ETg (M)
N- br onosucci ni Su seguent b en exch &1 w tih a ,
al kyllithium e af“L TFY ﬁ?ﬁﬁf“°P§ %gﬁﬁy 3 cti o %Q% car Hon %ﬂé&ide
provi des the defi j — thienylcardoxyl }
derivative may bey-subboBaAstnats-kbazdiypasiztibiomnly react o2 oh e 103’9
sul fur trioxi deflippesdibEurdnamari d. Conversion of the resulting qulfonic
acid to a sulfowyl cChioride (Dby Teacltion W th pnospnorous pentgchior e,
phosphor ous ri:HbFTH@W°‘ @%Hé?BW?Z@XQ@HPDrlde th;EnyP oride, oroxal!
10 choride) -fo Twnﬁﬁé’eﬁnnronrl e ani ne priovi des the
desired su f@wgﬁgjﬁ,ﬂy - Rexsbif-38l d deri vatj ve. 1.3he inter rg?quat e
sul fonyl chlori GnethoxyphdMMth pﬁgmhgsgﬁﬁggkgd dlrectl by reactijon of the
t hi enyI car boxyI c—act u dert+vative wtir—chtorostut-font-c—aci—:
The N-(al kyl i soaeHybingid-mhetheri-dexazelatir3d@- prepar ed by cbhtensiing §R.1'15
ami noi soxazdPe pindthaxvglanybrrpPhetet Hpy/theainifedry pyridine with orf without t
catalyst 4- (di Al BB RYhY Y BExazd0F-5-a- 0.184 43.9'
N- (3, 4- di net hyl QW %R%Xi e%g gnagzni,de( mi des and ' '
N-(4, 5-di net hy| F—-SOXazo1 VAL roul foram-des—ean—e prepat ed—fromtthe
correspondi ng afriMtdirmebidyhetpoazotaplyBdch- as 5- ami njo- 3048@8 netihy| BHABXazo
For exanpl e, propylphenyl)thiophene -2-sulfonamide
N—(3,4-dineé yl 31 oxaz car bo E ) t hi ophlene-3- sul f gna- Q
n de was pr Sa a2 h'f 6’23 %ﬁﬁ%‘ﬁ 5 i’so%hene 3-lsul % 131 chl orlzéé and
- am no-3 /Prgpyrenpnyl) I%p ene; v n\u_l dine- The
N—(4-ha|oisoxaz)hy%aﬂbhenaﬁmdﬁgssamz&ewpﬂepared by clondensst i on of 6.11’
am no- 4- hal oi sofapoiphenyitthioghesel2fsaiiyhanstid ori de in THF with sodijum hydri dej .
as a N-{3,4-dimethyl-5-isoxazolyl)-2-[2-methyl-4,5- 0.00328' 34.3'
20 {methylenedioxy)phenylacetylithiophene-3-sulfona-
mide
N-(4-chioro-3-methyl-5-isaxazolyl)-2-{2,4,6- 0.00160' 11.272¢
trimethyiphenylaminocarbonyl)thiophene-3-sulfona-
mide
25 N-(4-chloro-3-methyl-5-isoxazolyl}-2-(2,4,6-tri- 0.000238' 3.82'
methyiphenyiacetyl)thiophene-3-sulfonamide
N-{4-chloro-5-methyl-3-isoxazolyl}-2-[2-methyi-4,5- 0.000625' 3.69'
{methylenedioxy)phenylacetyljthiophene-3-sulfona-
mide
30 N-({4-bromo-3-methyi-5-isoxazolyl)-2-{2-methyi-4,5- 0.0804' 3.28'
(methylenedioxy)cinnamyl!lthiophene-3-sulfonamide
N-(4-bromo-3-methyl-5-isoxazolyl)-2-{2,4- 0.0555° 3.48'
dimethylphenethyljthiophene-3-sulfonamide
N-{4-chloro-3-methyi-5-isoxazolyi]-2-[({4- 0.000266' 9.78"
35 methoxycarbonyi-2,6-dimethyl}phenylaminocar-
bonyljthiophene-3-sulfonamide
: N-{4-chloro-3-methyl-5-isoxazolyl}-2- 4.47" 31%@100’

{phenoxycarbonyiithiophene-3-sulfonamide




base. For ex
25 was prep
t hi ophene- 2- sul f onyl

These sul fonam des al so can be prepared fromthe correspondi ng sul fonyl
chl oride and the am noi soxazole in pyridine with or without a catalytic

anount of 4- di met hyl am nopyri di ne (DM%
bi s-sul fonyl compound is 30
The bis-sul fonated products can be

. I n sonme cases,
obtai ned as the nmjor or exclusive product.
readily hydrolyzed to t

t he

he
6

sul fonam de usi REQ_agUeOlS S odiyum-bydroxide and 3 . WO 98/ 133

PCT/ US97/ 17402 COMPOUND ET, (M) ~BET; (M)’
sui t abl e co- sol fert—sueh—as neggano! OF—tet+-akry-er-of .un?‘%encr“F+%’3t 6
t enper at ur e. N-{4-bromo-3-fibtbyisitisetazbytle2d ani | i nes npy b2.738ynt hesioze@1 &0/
nitration of th¢ (phenoxycagmpyldpiopiadne-Jpsutfooarsidoe substifuted benzehe wth,
e.g., a mxturefor nitric d 5 u#frcamd, or prtronLpm ,
tetrafl uorobora e'(\.H & @Eﬁ?@'ﬁ"é‘fxaf%g' éég t ggn ar ot | ¢ 2.8 ni £ %8 Buid
with, e.g., zin SWX.?”, RSP IVLCHRPRY BYEREE % s t hnnous chlori de
or any other “ne of skill inthe art affordsithe |
desired anilinej N-(4-bromo-3-meth(dodigbkdigiyof2-fihe t hi enyl car lpoegd'i ¢ pci chog't h

t he aniline may |jbeethliphenagy carpdriySivasbhbiye-Bomueiamiden of the acid tfo the
correspondi ng agyr 1 m dazol € (ﬁ¥_ reaction wtn e'?'br -
car bonyl di i m dafjoV&yP@mopetkn-tsPrate Y iyl 3-eacti on W th, Té%9. , oxal \
choride or thi oflyPeRHPRFXESa O] IIVRRAA"G Y SYIERRAMYSn with the aniline to gi
the desired @y yliawinecanmyntb-Rphepsn 2aeunds. . 0.201'  [SomEy30f thg
conpounds descr ilhgdetghaidoxPERoSTyHIHid ARRY Bsdridiafdod am no- 15 o |
car bonyl t hi opheffe—dertvatives— T prepari g tHhese cofipounds, —the—antt4 e
t he above fir¥fb@riocchmeevr&ispazed VWit a benzyl ami Re?8Appr pAS%® 00
benzyl ami nes methey Ipienaxy ey Reigrsre e wifPPEAYdRT | t he corr espondi ng
benzyl hal i de Wwillt\28cHR.3-methyl-5-isoxazolyl-2-1(3- 0.79' 90’

15 methoxylphenoxy)carbonylithiophene-3-sulfonamide
N-{4-bromo-3-methyl-b-isoxazolyl}-2-{(4- 1.73' 111
methoxylphenoxylcarbonylithiophene-3-sulfonamide

l N-{3,4-dimethyl-5-isoxazolyl}-2-({4- 5.88' 13%@100'
methoxyiphenoxyl}carbonylithiophene-3-sulfonamide

20 N-(3,4-dimethyi-5-isoxazotyl)-2-1{4- 2.5 33% @100’
methoxyiphenoxy)carbonyljthiophene-3-sulfonamide
N-{4-chloro-3-methy!-5-isoxazolyl)-2-[{4- 3.2 43%@100'
methylphenoxy)carbonyi)thiophene-3-sulfonamide
N-{4-chloro-3-methyi-5-isoxazolyl)-2-{{2,4- 0.648' 68.5'

25 dimethylphenoxy)carbonyllthiophene-3-sulfonamide
N-{3,4-dimethyl-5-isoxazolyl}-2-{{2,4- 0.274" 21% @100
dimethylphenoxy)carbonylithiophene-3-sulfonamide
N-(4-bromo-3-methyl-5-isoxazolyl)-2-{{2-propyl-4,5- 0.138' 11.9"
(methylenedioxy)phenoxylcarbonyl}thiophene-3-sul-

30 fonamide
N-{4-chloro-3-methyl-5-isoxazolyl}-2-(3- 0.000321" 16.5'
methoxycarbonyi-2,4,6-trimethyiphenylaminocar- 0.00092' -
bonyl)thiophene-3-sulfonamide .

N-(4-bromo-3-methyl-5-isoxazolyl}-3-(2,4- 0.100! 60.3'

35 dimethylphenyl)thiophene-2-sulfonamide
N-(3,4-dimethyl-5-isoxazolyl}-2- 2.85! 31%'
{(phenoxycarbonyl}thiophene-3-sulfonamide

%@55}39&(4_ br ono- 3- net hyl - 5-i soxazol yl )t hi ophene-ga=ptbd-Aoaai de

om 5- am no- 4- br ono- 3- net hyl i soxazol e and
chloride in THF and sodi um hydri de.



fol l oned by regughizgp of the resulting benzyl azide by, e.g., eefralsylinoz
hydr ogenation or treatnment with a trial kyl- or triaryl phosphine. 20

O her conpounds descri bed herein are 3-sul fanoyl - 2-aryl acetyl t hi ophene
derivatives. These conpounds may be generated by addition of an appropriate
benzyl magnesi um hal i de to a 3-sul fanoyl - 2-t hi enyl car boxylic acid

derivative, such as an N net hyl - N-net hoxyam de. This am de may be
prepared by reaction of the acid with carbonyl diim dazole, followed by
reaction with N nethyl - 25 et hoxyarri ne. Prodrugs and

ot her derivati vg 7t SRS peE o)
humans may al sojjbe desi gned ar&DMPénmlad by net hods m&Wp LMy | ET, e of
skill in the ar d\ilsee % gT ady (L 985) VEdfcin Chem StTV A
Bi ocheni cal Ap Hhbromer Fmethuh VP@?‘%@W P8, New Yar k0-083des 588-%@9).

30 JiRyehepxathiophens-Jis4ieneMid8ye been svnf hesized an tested f

activity in T | EPDRRRAY S eMIfs.idoRa SRS GASRS, I N i N Vigpseni mpl npgel s.

Nuclear GEMREiSheh RARAREAE-2SRAGAIAFEOPI ¢ (NVR) | mass spec ronetrlc
i nfrared Wb—-98+-13366
PCT/ US97/ 17482 || N-{4-bromo-3-methyl-5-isoxazolyl)-3-{({2,4,6- 0.0457" -B2- 4.68°

spectroscopic a drih\iemﬂqtler\qwrmhhdbhipmtfu?é sgHemymadeogr hphi ¢ anal ybes
[ _ndi cat ed thg{ brtokrlneo §¥1n pgl zxamﬁ% EQ(%S have bt rchtsg es tons& géent

wi th those expegt I\ nd.aref generally a
about 98% pure. Tf"“etr}y'phﬁnoxy me%'ﬁ hv&g\ suﬁonaam;qe ok we-S-G-F—*—b-Gd——-h-Gf—GJ—F
exhi bi ted acti vijty-(aBrogrd®triaelyi- musoEazaanagam,st S. G.04Bual upt i onsef t He
bi oacti vity 16f ﬂ hemethypirunacigtithiophene-2-sulfon@bidgadar d physi ol ogi cal
phar nacol ogi cal fand Dbi och rocedures are aval I'ab['e for r1ng

t he conmpounds t 5}1, e hi""f y gﬁ&g’ F o §" s’Ee‘Bﬂ'ﬁ'bi 0 ogsgﬁgg acis'g itids
of an endot hel i §- e with or inhibit 10

endot hel i n pept || dess-bloap®hathy!-§-kakazekhidiat/sd-putyir2-r of acbiowsBi es| suchsas

=

ne

t he abi |'i tf menpphehyldicpherat halifoRamideept ors or fo conpete hith one of
nore of the endotherin P P[ "des—fTor_ pirnding to gndor nerTm ece;nors
can be used 1i5n l s{4-bromo-3-methyl-5-isoxazolyl})-3-(4-iso-pentyl-2- 0.107° '2.40'

methyiphenyl)thiophene-2-sulfonamide

N-{4-bromo-3-methyl-5-isaxazolyl})-2-{{3,4- 0.302' 6.61'
{methylenedioxyphenoxylmethyi}thiophene-3-sul-
fonamide

20 N-{4-bromo-3-methyl-5-isoxazoiyl}-2-{{4,5- 0.107! 0.407'

{methylenedioxy)-2-propylphenoxylmethyi}thio-
phene-3-sulfonamide

N-(4-bromo-3-methyl-5-isoxazolyl}-2-(2,4,6- 0.0417" 1.23°
trimethyiphenethyl)thiophene-3-sulfonamide

25 N-({4-bromo-3-methyi-5-isoxazolyl}-3-(2,4,6- 0.055" 1.82'
trimethylphenethyl)thiophene-2-sulfonamide .
N-(3,4-dimethyl-5-isoxazolyt)-2-{(2,4,6- 0.537¢ 8% @100’
trimethylphenoxy)carbonyilthiophene-3-sulfonamide
N-{4-chloro-3-methyl-5-isoxazoly!)-2-{(2,4,6- 0.07786' 30.2'

30 trimethylphenoxy)carbonyljthiophene-3-sultonamide
N-(4-bromo-3-methyi-5-isoxazolyl)-2-1{2,4,6- 0.479' 24.5'
trimethylphenaxylcarbonyllthiophene-3-sulfonamide
N-{4-chloro-3-methyi-5-isoxazolyf)-2-{3-cyanomethyi- 0.00118 38.782
2,4,86-trimethylphenytaminocarbonyijthiophene-3-sul- +0.00065' +23.377'

35 fonamide

_ N-t4-chioro-3-methyl-5-isoxazolyl}-2-(3- 0.00177 106.066

carboxymethyl-2,4,6-trimethylphenylaminocar- +0.00036' +14.632'

bonyl}thiophene-3-sulfonamide




net hods for

di sti ngui shi {0981

i sol atjon of endothelin receptors and the nethods

3366 ¢ he specificities of endothelin

receptor

Fspyrapn

candidates for use in the 15 nethods of treating endothelin-nedi ated

di sorders.
[1, in addition

endot hel i n ant agoni sts or agoni sts may be
screeni ng assays.
activity of an 20
Corrpounds are tested far the abi |IT

Thus,

to those specifically identifi

| denti fyi A
endot hel i n peptide

1.

ot her preferred conpounds of fornulas |
that are

I dentified using such
conmpounds that nodul ate the

ed herein,

and

The

to mdulate the activityv of

endot hel i n-1. N§nerous assays to those of $Kighl {hb r r
eval uating the gb+-ty—of Cgﬂégggtv +o—Fedt-ate *hﬂrw Eﬁéib@”ﬁf ?Eh?&glér
(see, e.g., thuScmaa,t:embtrMas isoxdzbiy)2LB-t 0 | shi kawa e.tooats EP 73b.8774 306
189 to BANYU 2% acPtdAiRNBEBELT, K BAlrireyipHemDamipetrober ¥, tbgﬁmmz'Bo&g€m4aB1al
(1989) Eur. J. mmymmamnmmxﬁﬁnkﬁaﬁk@30 Filep et al} (1991) Biochem
Bi ophys. Res. 171- 176) 'n Vitro s udles nay
cor r obor at ed Wi '%CW?quffﬁU' %%ggg "‘%% 09%) hb74224,
5,114, 918 to Y : PIPSEaTiEgcYy BANYUEO-000TH HA‘RNﬁélgt}WCAL
CO., LTD. (Cct 0 ‘Pﬁﬁeﬂe\ - n ctivd 1' \/ her ehy
eval uated. Such _af&wmo@rﬁmd@ﬁpméaes&_ow—z-he Exanpl es heo.@bmo@nd 114.040
i ncl ude the abi lii hythboyca®BRAM@tHyOR,406-Bthdig dHRnEIhR6! | ancbdoibery] £2eept or
present . on V2 5534113 Bene-3-sulfonamide
PCT/ US97/ 17402 _ 83-
nmenbr anes i s af 4 Fpfockmettyi-frisexeaolt)-hidve been genet3-BW3N ehgi neered t
express either BT{EpYaginomethwl-214. B apphypPRensldmineeir { cel | surf aces.
The properties cfcaé;?q(}i‘t)@f?t"f’%ﬂe‘%\ﬁ‘f'é?ﬁé‘ﬁf t " op¥tiSssessed as a flunction of
its ability to i an endothelin induced activity in vitrojusing a
particular 5 |It$SURoroS3EBINIES isdkadefiil Alo-W&hy-2and porg.es s wel | as..r at
uterus, tractea |anethyiass-(methydRéReghetaeRtdtigopheBor ges, R, Von
G af enstei n, H. j[ahsultépbghie, D.E., "Ti ssue sel ec |V|ty of endothelin,"
Eur. J. Pharmacql 165 223- 230, 198 # The abrTity as_ an
endot hel i n anta o'?lu“sfh'f’r? %/T”gg‘yb YW |n hyper en%?‘?/'emr ats, ddy
mce or other r f'x¥ I)% $§= Itenb onn et al.| (1990) J.
Med. 10 Cheyp s "é’&%‘“‘%’éew 6 thig “"ﬁaﬁ RF¥No| 5,114,914 to Ishika
et al.; and BAMN o CO—
7, 1991); sreeq—crab@az Beirges 'slbtcaza)lyl) Z(B983) J Ph hr neeoh62 Exip. dhee2
225291- 309) . Usi||rgethbreesulfonylamisi R idsb-ofmesnddheayiamimb- s udiog¥N02phar nec@a66¢ al
ef f ecti veness ngycapmnglthiophered3-sulfonamide
N-{4-chloro-3-methyl-5-isoxazolyl)-2-(2-carbamoyi- 0.00148' 11.88%'
25 4,6-dimethyiphenylaminocarbonyl)thiophene-3-sul-
fonamide
N-{4-chloro-3-methyl-5-isoxazoiyl)-2-(3-hydroxy- 0.00171 18.676
2.4,6-trimethylphenylaminocarbonyl)thiophene-3-sul- +0.00082' +8.672'
fonamide
30 N-(4-chloro-3-methyl-5-isoxazolyl)-2-{3-carboxyl- 0.01191' 22.387'
2.,4,6-trimethylphenylaminocarbonyl)thiophene- 3-sul-
fonamide
N-{4-chioro-3-methyl-5-isoxazolyl}-2-(2-carboxyl-4,6- 0.02831" 16.982'
dimethylphenylaminocarbonyl)thiophene-3-sulfona-
35 mide
N-(4-chloro-3-methyl-5-isoxazolyl}-2-(2-phenyl-4,6- 0.01589' 29.512'
dimethylphenylaminocarbonyl)thiophene-3- sulfona
mide
N-(4-chloro-3-methyl-5-isoxazolyl}-2-(3-cyano-2,4,6- 0.00152 57.231
40 trimethylphenylaminocarbonyl)thiophene-3-sulfona- +0.00036' +17.270'
mide

(0]




and phar mmcewp®slibyssef f ecti ve dosages determ ned. A pot enti al PEFOIRIZATARY
15 also be evaluated using in vitro and in vivo assays known to those of

skill in the art. Endot helin activity can be identified
by the ability of a test conpound to stinmulate constriction of
isolated rat thoracic aorta (Borges et al. (1 989) "Tissue selectivity

of endothelin" Eur. J. Pharmacol. 165: 223-238). To performthe 20 assay,
the endotheliumis abraded and ring segments nounted under tension in a
ti ssue bath and treated wi th endot heI inin the presence of the t est
conpound. ojii e ' f ; ;
response curves |

be gmmmmand used to prcvnﬂ'e ﬁulM)or

regarding the rgfative TnhibIitory gotency Of (he 1test_co
tissues, includi g‘ﬂé‘ra'f’f°3§1$€wb§aﬁ°’<ﬁi9é¥&>l ‘3%fa”19V'dne, t?t%t%ﬁ {r a?Re0and
= 0.00¢5% ariE]Q:ﬂl?%r

vas def erens, G-f U WW”\QWBWB&"’E’PW” hieeheps- éét"s

t est Corrpound 0 fqngrgﬁig contraction Endothelin isdt ype
specific antagori Rls-cABMb-DRetrdeRtdokbRN Y EERNRN LY 0. ocogs i tesbao

conpound to igt gf b ar@vwhdihieRepihRbidodimdisiheho3duLf fleranbotdmsyies zar740el |
expressing diff gr mabmeiedot hel i n-receptor subtypes, onf to interfere with t
30 bi ol ogi cal TEectrs of _endorhetrTmn or_an_endot nelt ISO[%DE (Takayanagt

O

et al. (1991) N-(&&h '°“’Iﬂep‘e”‘(¥b3"~“255@?/” Pbhek et al. |(1999058i o¢herhd-699

Bi ophys. Res. CdnfRetexypgthyl-2.4.6-trimssgyiniipnylamingrarayanplle,* B | [r e&8593F s
are expressed i mptn'%te@nﬁm'w@ﬁ ide WO 98/ 13366
PCT/ US97/ 17402 || N-(4-chioro-5-methyl-3-isoxazolyl-2-(3- 0.00088" - $4- 3.083'

cel I's, possibly Inedirdlyehi-ba, 6-alneasgpithyiiastacycl i n and
endot hel i um deri ve(dwmh.ophér@amgﬁga,f,@@t or (De Nucci eff al. (1988} Proc.

Nat|. Acad. Sci. 7) - ETATECEprors arg not _getecied 11w —
cul tured endot h I1‘%!Fe'€é’PP%“V'am06ﬁbé‘5t\6’r"@§%“eE?'3 -sulfona-y ac BOEPES f 9.550
The bi ndi ng of unds or inhibition of binding oflendothelinlito ETR

receptors cajs bdl AssasHERER. ;@E@a%t% antcb%dn@%ﬁ' tion ohooiss 22.772
endot hel i n- 1- medi glasliimethyigrehRasB oo G;ﬁﬁ%cﬁ:% -BRyi- S JREG0HEed | by bisso!
maj or st abl e netjaRebhise, 6- keto [err], from gultured boyine aortid
endot hel i al cell —‘BT’UC'hETTF‘“aTTd“‘Bl’U‘p'nytB
Res. Commun. 177:N1%¢- dweyv' ‘STipergzolylig-(Beretexwretay'f i ni t yO-9809%f | he55.955"

conpounds fq d| f"Férse’rﬁ't'“eén‘(&tﬁ‘?ﬁ‘é?’l"ﬁ°?%‘%‘é’ﬁt’6\‘°§hﬁ%€y3ﬁ%‘ val uated by

det er m ni ng i WAPAYFary dose response curves using tissues that differ

in receptor BYDLYRBethyl-5-isoxazolyll-2- (S BGxFHERy1AS SR So ob e T €| at by goe:
affinities of tf92Qcﬁmﬂ%ﬂ%heﬁﬁémlﬁﬁ_&rbonynttﬂ‘cﬁﬁ&ﬁkﬁ@rs§| nd ET[err]jreceptors
have been and c4 nfotagem.agsessed Those that 15 possess t he desirgd

properties, such—as—specrfic TrnhrbrtTomrof—brmding

N-{4-chloro-3-methyl-5-isoxazolyl}-2- 0.02985° 30.974°
25 (pentamethyiphenylaminocarbonyl}thiophene-3-sul-
fonamide
N-{4-chloro-3-methyl-5-isoxazolyl}-2-{2,4,6- 17.458.222' 69.183'
trimethylbenzylaminocarbonyl)thiophene-3-sulfona-
mide
30 N-4-chloro-3-methyl-5-isoxazolyl)-2-{3-cyanomethyl- 0. 5310' .81.470'
2,4,6-trimethyibenzylaminocarbonylithiophene-3-sul-
fonamide
* results are generally the average of 2 to b experiments
35 ** preliminary results or results in which one or more data points were only

determined approximately
assay performed with incubation at 24° C. As described in the Exampiles,
incubation at the higher temperature reduces the activity by a factor of 2- 10
about 10-compared to the activity at 4° C
40 . - data not available or measured as % inhibition @ 100 yM

% % inhibition @ 100 uM



endot helin-1,_ ar Zﬁ?ﬁ ected. The sel ected conpounds that exhi bi 196/ Plek ©
activities # erapeutically useful and are tested for such uses using

t he above-descri bed assays fromwhich in vivo effectiveness nay be
eval uated {see, e.g., US Patent No. 5,248,807; U S. Patent No.
5,240,910; U. S. Patent No. 20 5,198,548; U S. Patent No. 5,187,195; U S
Patent No. 5,082,838, U S. Patent No. 5,&£30,999; published Canadi an
Application Nos. 2,067,288 and 2071193; publ i shed Great Britain
Application No. 2,259, 450; Published International PCT Appl i cation No.

WO 93/ 08799; Beni gi . al i g r j .0, , - ; d
Nirei et al. (1993) ﬁ% +se“’7§€§%‘§‘g§éh%2‘?%§%'§é %?‘45‘?“&%%%%52" 5’%4“’? g?éééholt@%}t
in vitro activi @i-esotdubbtizentscoradtbenstitabila substauedts ot RV.enehsasiplkyl. t Aeande

fornmulated in suLtabee armaceutical conpositions and used as
t herapeutics. the preierred cpmpouRtyfifnds al so may be used in nethods for

i dentifying and isol ajiighloro-3-reeQL HiRdoxBz S PIEOHT 2B, 4-00BptHRKG-EAEEhrR)sHeRgl- i N
t he design of conpounds that are nore potent endothelin antagoni sts_or
agoni sts or Bha@mipecargpay/Bpieepgnec3suifonpmige. Mhif4-coigrosd-reerdst diezolvil-2-(3-

receptor. \Aﬁ%t%&&&?féén [-2,4,6-trimethylphenylaminocarbonyi)thiophene-3-sulfonamide,
PCT/ US97/ 17402 Y yipneny P - 85-

2. Isolation of Neffttoblest-Brmetbykfrispxazolyl)-2-(3-cyanomethylfed fouimeshylpbiemtlamipong
endot helin r SCeRLMdh I)§hi9;?I'%V\'lgdﬁguffclﬁanﬁaécN'—(gf'-é}goro-3-m§ttml>¢5-g8§(£%l{-gn§- or
nore of  the conpoun is Tinked to a support and used iIn net hods of

affinity purifi catbaymdthylel é @-vinsethBphemtiavirosgriwonpinienteneid-sulfordmide, N-
particul ar ecificities distinct subclas of §CERt.ars be. .
Paent | 11 oq. T8 hichdro EmegyT o0t A P RER o YmnE 8 4R iR e g
appropri at e resicarbonylithispitdneed slifdrianged,, Nel@dvali@nt3-ynednylBrisokamtyl)-RriRage,

by nmet hods known to thossgo t he ar | i.nki dat hel i o"

skill i t for.

0y Such resine. (uHEXERRENFS 4 erimfttViphatflshHocaopl Rl drdi Do SREGHIER.

E_ZI_[18 3]222) ) E¥Pe (h—idﬂﬂi{tﬁ’d-IEtﬂﬁiﬂﬂﬂHﬁdSmtmiblyb@-L&mhdi)h?"art&ihelrdﬁhylSZ),GCﬁS-fttiimefmyt-
err or err receptors or otner ass . r I'S.

The resin is pré’-hléaﬁ'iam' poarbrviliiep ”EIS#J'?@ ”@"HB‘FT e’gﬁgﬁgﬂfaﬁveé{?y'éf

physi ol ogi cals phkdxazby)R)-(3-AintARPeRiridntdth o) uds-Rim gthyphehylaiest aresran tHs-S

froma selected tissue are m xed with the resin to which the conpound
is linked and t tbene-3-sylfanapiids. strifiparoageiic eFidetdt el ut ed. The receptors can

be identified by.k£shidg strhsmyls-isdxatoiph2dicigetngi-aiméemdos jsel i n i sopepti de
or anal og or by other methods by which $rot eins are identified and
characterized. PRepaygpsdierdpharyiacedlithipghene-$5aliforamide. and the

el ution nmethod rRays-BRiREAEAEINGAS HibxERslfi2ciat ddBo8fimetrgndanénpr-asecol s
known to those of skill in the art (see, Schvartz et al. (1990)

Endocri nol ocP ‘meth\rl’%?d@M@%‘Z?Eﬂy”ﬁ@wﬁé”%‘3'SU”@"‘H@FEnet hods for

di stingui shi ng neeeRKRYo-BYRENYIRE§bxaP0idh 2L BLRBEHARAksulfonylamino-2,4,6-
trimethylphenylaminocarbonyl)thiophene-3-sulfonamide
N-{4-chloro-3-methyl-5-isoxazolyl}-2-{2-carbamoyl-4,8-dimethylphenylaminocar-
bonylithiophene-3-sulfonamide,

25 N-{4-chloro-3-methyi-5-isoxazolyl)-2-{3-hydroxy-2,4,6-trimethyiphenylaminocar-
bonyl)thiophene-3-sulfonamide,
N-(4-chloro-3-methyl-5-isoxazolyl)-2-{3-carboxy!-2,4,6-trimethylphenylaminocar-
bonyl)thiophene-3-sulfonamide,
N-{4-chloro-3-methyl-b-isoxazolyi)-2-{2-carboxyl-4,6-dimethylphenylaminocar-

30 bonyllthiophene-3-sutfonamide,
N-{4-chioro-3-methyl-b-isoxazolyl}-2-{2-phenyl-4,6-dimethylphenylaminocar-

bonylithiophene-3-sulfonamide,



affinity to anwods/iishes conpounds herein are provided. Any of t hep@H 68y 7402
descri bed herein for neasuring the affinity of selected conpounds for

endot hel i n receptors may al so be used to distinguish receptor subtypes
based on affinity for particul ar conmpounds provided herein. In
particular, an unknown receptor may 25 be identified as an ET[err] or
ET[err] receptor by neasuring the binding aff-zpity of the unknown
receptor for a conpound provided herein that has a known affinity for

one receptor over the other. Such preferential interaction is useful for
determ ning the 4icoldrar3-Met8aSasdibivived: (Peyddealues tiinkthyin HMPRNRGcar-
prepared as descri bed herein. For exanple, conpounds with high affinity for
ETA 30 recept orROPYAEhIPPRENes3-gylfopamife; nity for ETB receptors are

candi dates for usS@(f£3nhioro-3- tishs 1L S it X ha
preferentially int ((a?gct' vvi3t ng%grlﬁﬁﬁ@”a%gg;é‘%{awazre%%cgﬁ#ﬂgﬁggﬁY'é?n'%Joscgr'
as anti-asthma ad@myithiophene-3-pyifggimidace

PCT/ US97/ 1740 4. E. L . i . -86- .
D. For mul a?ji o andsaeenTethvl isoxazoly -3 eyanomethyl 2,4, 6-tr iméthyiphenylamino-
Formul ati ons of tasebanyiftbinahéntes-saifenamidei ded herein. The fornul ati ons

are conpositions desi | for adnm.nistration of the pharpaceutically

accept abl e r\ggflceféﬁg\?erg?t gﬂ'?%ﬁgﬂybf'&éﬁegoﬁfm%?gr-g%pﬁﬁﬁgﬁfi@éphenyk
conpounds provi dethihec®&banyl)thiopBetalssalfoharhide, observed superior stability
characteristics ?‘I"{hﬁ' salts cgg‘par ed to the neutral forms, such
salts, particul afl{*FRE L3P ENYEAITRa2Y R 2R iy areipvl-2. 4. 6-teimet aipleertvbr
oral and par @t eralinécirbBhyithRbhers-3 SuEbnaAmMROSI ti ons i ncl ude

sol uti ons, suspensjons, p|5_‘abl ets, dispersible tablets, pills, capsules,
powder s, sust sty rheP¥agnacaraamyiihietenantisuifpastider suitabl e

formul ation.  Pref.gyakdisnediy-stiBsxHOMAORIS-E(Mithli-3 3KE ¢ 14!
or tablet. Methods for .l mgﬁlg};‘ ac!t ure ﬂ}ﬂ of %}%bl ett{é, 'cg%g?ﬁ]gtshfyg{l@ng{ahn@'ﬁ%adch
formul ati ons ar e PRAGNRIARhepRokseultonagyde.| in the art (see, e.g., Ansel,
H C (1985) Introdugs hQfimboh /P BaLsBsELLA. - qf: Edition,
pp. 126-163). ! M fo&&u%:géi f’%%g?gﬁ??“&t2i4v§q@§%8%‘ﬂ{"?%’{yﬁi%ﬂ‘£'°8?f
one or nore 18 pBRayithicahened-syfoaamigs abl e derivatives is fare) nixed with
a suitable RO ARGAUIHSBL; Bl By ' > r.abl the ,

sul f onani de corrpou%crjs ar e Elis errzly\ygtzl g‘%ﬁyﬁgk%%hggrﬁ%gﬁgﬁﬁmﬁpg%qyt‘%'?'”°°a"
pr ef er abl y " sodi uRPadlthipphepedrsulfonamide, f or mul ati on, as descri bed above. The

concentrations o hgh t ounds the, formul ati ons_are

. -(426h13/- 82 L1 -9 -

effective for de |(&ery %{‘éZrﬁ&hﬂogt]ﬁstof(aﬁ%\’)!ﬁgdeMamethyr?phe”V’am'”oca' onyllthic-
phene-3-sulfonamide

20 _ Table 2 lists oral half-life, bioavailability, and in vivo activity of selected

exemplarly compounds. The in vivo activity was measured in a pulmonary
hypertension model and is a measure of the activity of the compounds at
selected dosages. As Table 2 indicates, the compounds claimed herein exhibit
improved oral half-life, bioavailability, and/or in vivo activity over those disclosed

25 previously (see, e.g., PCT International Publication No. WO 96/31492).

TABLE 2
COMPOUND Poo | PO, Peak in vivo
“in Plasma | Efficacy®
Rat® Levels®
N-(4-chioro-3-methyl-5-isoxazolyl)-2- 2.32 | 4.1 173 + +
30 [2-methyl-4,5-{methylenedioxy)phenyi-
acetyl|thiophene-3-sulfonamide




20 adm ni strat | thataﬂmlormestrm S toms of the
endot hel i n-nme 88133 di sease. Typi call yyrr}t)he conposi tions é’CTIUS97Il7402

f ormul at ed for S|ngle dosage adm nistration. To fornulate a
conposition, the weight fraction of conpound is di ssol ved, suspended,
di spersed or otherwise mxed in a selected vehicle at an effective
concentration such that the treated condltlog s relieved or aneliorated.

25 Phar maceutical carriers or vehicl’és suitable for administration
of the conpounds provided herein include any such carriers known to

those skilled in he art to be suitable for the particy of
adm ni stration. I n aggipoRiup t he compaumpds Mg be feedikmyl a4 6do ag t he
sol e pharmaceut i Fal | y actl ve ingredient I'n {hes cormembt|i emcaey® ay be
conbi ned with ot 1er acti ve [ ngr edi ents.] Li posaarhl Sudeqitr]Si ons,
including tissue glso be [suitafll e as

phar maceutical |y Oé%? 'é‘{? '%Or ﬁése n&y°be prepar ed VO

98/ 13366 tnmet cyan pheny .

PCT/ US97/ 17402 arT\inocarbonyI}thsophene 3-sulfona- _87-

according to nethSdE i in-thb art

| i posone 5 f IbinAul oitor ® BSnatY-Ehsoxac@preed las.7depard bedid.n Y. .+ Pat nt No.
4,522, 811. (3-cyanométhgi-Adia-vienettompreuyid las sajt, preferally as a SOdI um
salt, is incl udejahmocarbonyl)tﬂi@mhaﬂmaltwi cally apceptable carrier ifhp an
amount sufficienj rrtid.a exert a t her apeut| cal |l yfuseful effgct in the
absence of undes e eff cts pptient treatjed. The

t her apeut i cahéy 1N l‘\/‘é ﬁg)eﬁ'&‘l'é i zqFl y |o&8def er ni ged enpi l‘l cally
by testing t qua 5%5"‘ ”\{ roa

\a A rbony nd injvivojsysterns (see,
e.g., US. Paten %gjgg? et al|: EP|Al 0 436 189 fo
BANYU P|_|A 5\ L'I:l'\ /n-u- r\lnnr 2 1001\ ar nac at ﬁl 1989)

N AT T o o T UDTT ry .I.\JJ.I.} y UT 3\.:\.1
Eur. J. 10 Phar (1%10:&3&&3@5 |sdsaalzcﬂw) -2t gl 1.101P91) Bi ochemp Bi oph S.
Res. Commun.
dosages for ﬁﬁma{
u

(3-dafBoxyingihyl-Z26) 6-gnrdeth¥ien ext r apo] at ed |t her effrom f or
salt in the dr fonamideconpositi on will depdnd onj absorfpti on, i nacti‘yation

ghenylaminocarbonylitiiihehanerfcemt riat i on| of ag¢tive qonpoundfsodi um
and excretion raﬂﬁsmogmotrpg methy&isqﬁ)ﬁ FQproup'qs [ he physi codhem cal

characteristics doslage sphedulie, and anount

adm ni stered as ny?a$n ,Qgc &lond ,ﬁg,gg,x;e% gywn {t o thgse of jskill i PW. the

art. For exappl ¢ f(;nlgg“&rmunt tY’u I's del |vered i sfsuffijcient |to treat

the synptons of [pypertensrom—Theeffectivejanounts—fonf—tTeatiimg
N-(4-chloro-3-methyl-5-isoxazolyl)-2- 1.56 | 1.5 3 -1+

(3-hydroxymethyl-2,4,6-trimethyl-
phenylaminocarbonylithiophene-3-sul-
fonamide

25 N-{4-chloro-3-methyl-5-isoxazolyl}-2- 5.9 2.6
{3-methanesulfonylamino-2,4,6-
trimethyiphenylaminocarbonyl)thio-
phene-3-sulfonamide

N-{4-chloro-3-methyl-5-isoxazolyi)-2- 7 5.6 + +
30 {3-hydroxy-2,4,6-trimethylphenylamino-
carbonvyl)thiophene-3-sulfonamide

N-{4-chloro-3-methyl-b-isoxazolyl}-2- 3.9 20 + +
{3-cyano-2,4,6-trimethyiphenylamino-
carbonylithiophene-3-suifonamide

35 N-(4-chloro-3-methyl-b-isoxazolyl)-2- 3.4 2.8
{3-sulfamoyi-2,4,6-trimethylphenyl-
aminocarbonyl}thiophene-3- sulfona
mide




endot hel i n- medwas egliadéssor ders are expected to be higher than thepermpgsiimg:

t he sul f onam de conpound that woul d be adm nistered for treating
bacterial 20 infections. Typically a therapeutically effective
dosage shoul d produce a serum concentration of active ingredi ent of
fromabout 0.1 ng/m to about 50-100 [err]g/ M. The pharnmaceuti cal
conpositions typically should provide a dosager®f from about 0.001 ny
to about 2000 ng of conpound per kilogram of body 25 weight per day.

Phar maceuti cal dosage unit fornms are prepared to provide from about 1
ng to about 1000 {fg—and prefreranty rTorraboa B aicicic aancicichy 1ic anciameey

the essential act{ve ingrediCOMPOYMNDa conbi nat) di,'off ASsgentdead | nigrizdi gnt s
per . dosage finit form The pctive iingrieBipsent| Biipacht

admi ni st ered at o e or may he divided into |30 aRMtnhetevel” snml | er fidoses
to be admini sterefl Nata-éHdrBBvAd Sy 1BlisdxabBlyn-bt 1 Adngler g4 ood) that the
preci se dosage anfll (gldyaHonRehy0d alg-eidiMnehd- 8 funciion gf the di gease
bei ng treated and| meyndeercdefiekisanarszaupesd-cal|y using known testing WO
98/ 13366 mide

PCT/ US97/ 17402 . ) =88~

protocol s or by ekfNBgbrigtetryhseamoivi-31370 orf in vitr® tle¥-9data. It ifs to
be not ed t h CYXOMESM 24t §-BiTetrhed¥sage val ugs may al so jvary wi llh t he

severity of the | 2MinocgRaM tRieP eRe-Bevienaay i a1t ed. |t is|to be [further
under st ood that f/™%hy particular subjlect, speci fli ¢ dosage re%'glrrens
shoul d be adj ygt ed ,oupr r.;,/is%e according to the 5 individual need and the
pr of essi onal judgne,t;lp,o@i the person adm ni stering or supervising the
adm ni stration ofe thgycpnmpositions, and that the concentration ranges
set forth herein apginHaAPhedte Rymadti ar & Pobyidtended 4 limt the
scope or practice of the claimed compositiongg effectat 5 mgikg Freferred

phar maceuticagby acceptable derivatives includgeQmk@s1s sl 10 esters,
hydrat es, solvates and prodrug forns. The derivative is selected to be a

more stabl e formBhan Ar&garatidrt 65fhencbmigoutfidt ral conpound. Preferred are

phar maceuti cal | y-acceplrgbl e salts. More preferred salts include al kali
net al e preparation of some of the above and other compounds that possess

the requisite acitivities are set forth in the Examples. Compounds whose
20 synthesis is not explicitly exemplified can be synthesized by routine moditication
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-arylaminocar-
bonylthiophene derivatives. In general, these compounds may be prepared by
25 coupling of the appropriate 3-sulfamoyithienylcarboxylic acid with a substituted
or unsubstituted aniline. _

The 3-sulfamoyithienylcarboxylic 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 carboalkoxythienylsulfony! chioride with an

30 aminoisoxazole in dry pryidine or in tetrahydrofuran {THF) and sodium hydride.
Subsequent hydrolysis of the carboalkoxy group provides the desired acids. The
sulfonyl chorides and aminoisoxazoles either can be obtained commercially or
synthesized according to methads described in the Examples or using other
methods avaiiable to those of skill in this art (see, e.g., U.S. Patent Nos.

35 4,659,369, 4,861,366 and 4,753,672).



salts, particularly sodiumsalts, such as, but not limted to, P EAiee
5 ate salt and a sodiumsalt, nost preferrably e sodi um

hydr ogen

salt. 15 Thus, effective concentratlons or anmobunts of one or nore
of the conpounds provided herein or pharmaceutically acceptable
derivatives thereof are mxed with a suitable pharmaceutical carrier
or vehicle for systemc, topical or locgl admnistration to form
pharmaceuti cal conpositions. Conpounds are i ncluded in an anount

effective for aneliorating or treating the endothelin- 20 nedi ated

di sorder for which treatnment C an

active conmpound in thg cm?ttlh(g?fﬂ ﬁ(gu@%rbvené‘ Oo”rﬁjegbsg\?gtg p‘?‘%éaql nac t|h\(3at I on,
excretion rates fgfiohitey AfethotR. cmrﬂaaufhdnoWdhe)pdeaagﬁeaﬂb@dmlae beausmunrbated at the
adm ni stered, particular formylation as well as other ctors known t

t hose of skd-PPsitigniliyeregption wit, for example.Tproming g6t '08}955“5?'8 ”i“HFended
to be adm ni st er%sgﬁu@ﬁ‘t ﬁ!‘é'tél@'ulald;geﬁ@*tcﬁan e w:th Mbﬂiblhtlﬂ@ﬂnU@% ﬂfb@k‘l/lmhlum

parenterally, rectally and topical é}/ oca dependi ng n the
di sorder bei fy tarshteagtioFayitieganpph 0’1"@? PthéQﬁSr@ﬁtdeéf'e‘éﬁﬁtdnaﬁﬁf’ﬁ‘at“’e'y' a 2-

di sorders, such tﬁ?erglllc‘aalﬂgmc Jc% Hyrlnﬁarti'vgqngPBe sUFfB@&QH'a%rth@@p@élﬁ& by reaction

|ntraV|treaI . njection 1s conterrp at ed For oral adninistration,
capsul es and tabJVEhsear esulfw tripride ensujurjsr afidr Gaaversinn phthentespliing sulfonic

adm n! strati on rec nst | tu?l J%Li%’el O'QJAE Hg&% phos hBQi’\‘quﬁentQErﬂeﬁcﬁé?d as

descri bed herei n.° ounds I'n m -'l'i qui d
or solid form arwhoa;lpaofdorsnuicabmb |;moapm<vmueroxgumlba¢b¢ ethﬁtmvl ehotide, ourt exalyl
\F/%:)T?g/sé;??%b% choride) followed by reaction with the appropriate amine provudeSéBe desired

of admi ni strati oguifdiiefiglidritarisiasic afciddaivativer aTha)mterncddmie spifpeyit drieideand
or al nodes of adm ni st r?“é{ 8 ; § h olns or lsugg'%ndseiri(\),gtswe
used for parent &Nay alshbe FERA2 reqtlycRy srstige of the t 'GBY C?'(S’Bf%éﬁ

application can wnglépd&ogayo,gé atgtae fol | owi ng conponent s a st erl |l e 5
di l uent, such as water for | nj ecti On“Siﬂ?l | nei sol uti on,

pol yet hyl ene gl ycol , The N-(a}¥isexazaly gt Capf(‘?o‘frei’)‘?re %Y goridensingan:
sol vent; antygi Céﬂmdﬂoxﬁg&@tﬁb’th aUkl¥onyt chioride in dry pyridine with or without the

catalyst 4-(dimethylamino)pyridine. The N-(3,4-dimethyl-5-isoxazolyl}sulfona-
mides 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-isoxazolyl}-2-{carbomethoxylthiophene-3-suifona-

20 mide was prepared from 2-methoxycarbonylthiophene-3-suifonyl chloride and 5-
amino-3,4-dimethylisoxazole in dry pyridine.

The N-{4-haloisoxazolyl}suifonamides can be prepared by condensation of
amino-4-haloisoxazole with a sulfonyl chloride in THF with sodium hydride as a
base. For example, N-{4-bromo-3-methyl-5-isoxazolyl)thiophene-2-sulfonamide

25 was prepared from 5-amino-4-bromo-3-methylisoxazole and thiophene-2-sulfony!
chloride in THF and sodium hydride.

These sulfonamides also can be prepared from the corresponding sulfonyl
chloride and the aminoisoxazole in pyridine with or without a catalytic amount of
4-dimethylaminopyridine {DMAP). In some cases, the bis-sulfonyl compound is

30 obtained as the major or exclusive product. The bis-sulfonated products can be

readily hydrolyzed to the sulfonamide using aqueous sodium hydroxide and a



as benzyl al ogbdsnsssd net hyl parabens; anti oxi danté, such as asoyvisc/1aed

and sodium bi sul fite; chel ating agents, such as

et hyl enedi am netetraacetic acid (EDTA); buffers, such as acetates,
citrates and phosphates; and agents for the 10 adjustnent of tonicity such
as sodium chl oride or dextrose. Parenteral preparations can be

encl osed i n anpul es, disposabl e syringes or @#1ngle or mul tipl e dose
vials nade of glass, plastic or other suitable material. In

i nstances in which the conpounds exhibit insufficient solubility,
met hods for sol ufiitdbtd Bg-sebEpoOUsIES By ekraands edtet@ingbrafedano denaraly kitasbmt o

15 those of skill in this art, and include, but are not limted to, using
cosol vents, ‘e’%‘?ﬁfﬁmé%' di met hyl sul f oxi de (DMSO), using surfactants, such
as tween, or di $R8IsUbs®ilitdd) aRMNED iy TR0 WA LY A1 DY ARERionDe dheat | ves
of the compounds, such as prodrugs of the conpounds may al so be used

in formulating ePRRIEPigte PrecurspharpMEEIAC Ranzeed Mids e g-0AgNixpgre of nitric andjpon
m xing or additignqpfc 1418, iﬁgkﬂdmuﬁakétré}iuoﬁ'&'@or%[ Tﬁ@@&]ﬂ%ﬁl osfi %‘ﬁ r%?ﬂiﬂﬂ&’%‘?érﬁlemc

the resulting m xture may a solution, suspension, enu
li ke. The form ofitroheomesurid ik, €t gine Posendsatalydn hydmgepetionf stampbos s,

i ncludi ng the int{ended nmode adm.ni i S0 iLity.of the
conmpound [ %ﬁ?rﬁ%'soerl Tt g%eﬁﬁgrtﬁgfké%bgﬁitﬁp% E’g"gke'ﬁé'# #J‘;ec? Cltv%ffords the
concentration isdesirieiapiileret for 25 aneliorating the synptons of the

di sease, disorder or gondition treate nd may. .. . e enpiricall

det er m ned. EOU%H’@ ?QF%‘ MY 2"%’?@3 pﬂ;bc{/}'vc'itgdtl%F oa\n“g’(frﬁ"ﬁ?'sbte?/at ion to
humans and and meacomplished byUddrivekisrage tHeoddis to SheE boaesgamaliref acyldaiGddoRs (by
pills, powders, granules, steri enteral sol utions or

| e ._.par : ,
suspensi ons, andC3FEPN ¥§HRyt§-BnSathoY|dd ‘?Ffiol?ﬁs",' ag¥ychigpde fpy reastigp with, e.g.,

emul si ons cont ai fidhg dHérlbadran@agnEhibiies), el 60 PaMRYIBASKItR AR lalihalthYgive
t he pharnaceuti cal | % acceptabl e salts, preferably the sodiumsalts,

thereof. The  thegipsirRd @Evipminaqaparvishiophens cQMPPURESi ve compounds and

derivatives thereof aggme of the\MentiHuhd3@Rscribed herein are 3-sulfamoyl-2-benzylamino-
PCT/ US97/ 17402 - 90-

typically f ot 9rul @arBendidorttpmenderfvativas i ip B’rﬁp?(i%ﬂ)étaféf@ FPPRRUNSEs. the aniline in the

nul ti pl e-dosage apove preph@tith-is HHicdORfh by RmiNS e pesSidle HRhSyEmiks

physically discrete uni Fs sui tabl e for human and ani nal SU%] ects

and packaged i ndngv dgaivinghesizadsby reamtion efithe caresponding benzyl halide with azide,
followed by reduction of the resulting benzyl azide by, e.g., catalytic
hydrogenation or treatment with a triaikyl- or triaryiphosphine.

20 Other compounds described herein are 3-sulfamoyi-2-arylacetylthiophene
derivatives. These compounds may be generated by addition of an appropriate
benzylmagnesium halide to a 3-sulfamoyi-2-thienylcarboxylic acid derivative,
such as an N-methyl-N-methoxyamide. This amide may be prepared by reaction
of the acid with carbonyldiimidazole, followed by reaction with N-methyl-N-

25 methoxyamine.

Prodrugs and other derivatives of the compounds suitable for

administration to humans may also be designed and prepared by methods known

to those of skill in the art [see, e.g., Nogrady {1985) Medicinal Chemistry A

Biochemical Approach, Oxford University Press, New York, pages 388-392).

30 Compounds described herein have been synthesized and tested for
activity in in vitro assays and, in some cases, in in vivo animal models. Nuclear

magnetic resonance spectroscopic (NMR), mass spectrometric, infrared



Each unit-dose contains a predeterm ned quantity of the thera i

active 5 WRBHHARd sufficient to produce the desired ther%’??@wﬂm
effect, in association wi th the required pharnmaceutical carrier,
vehicle or diluent. Exanples of unit-dose fornms include anpoul es
and syringes individually packaged tablet or capsul e. Unit-dose
fornms may be admi nistered in fractions or nu #_i pl es thereof. A

mul ti pl e-dose formis a plurality of identical unit-dosage forns packaged
in a 10 single container to be adm nistered in segregated unit-dose
form Exanples of .mul tiple-dose far i I I

tablets or capsU’PESIBTICBE ?T%bghfpeﬁﬁ{fnanceq%u'dg&fég\%f(%dr{%ﬁf—@lrﬁ‘gb},serg}zrf(ﬁ%aﬁf’%
dose formis a Ruhtihel §neesiebitcoigsmadshhale strectaes consistent veiely tiegsat @geicted
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i ngredi ent: a difPug#h compounds i are genarglbeat least st g%iq/gsﬁ’f‘ﬁq'uﬁt"pi’gégﬁhat e,
or carboxynet hylealdhas @xemplified or dbsdibetaibreinSdihibiRe JRTRGHsWRGDERAINAL €,
calcium stearate and talc; and a binder such as starch, natural
guns, such a$ gwamtaasaestagel atin, gl ucose, nol asses,

pol vi nyl pyr 1 ol 1 ¢ NByaiGighd b PRETIGRNAG ot/dlel tfitpdags eof | povi done,
crospovi dones: and ot her such i nders known to those of skill in the
art. Liquid 20 piBtendard uthysialdgjcald aharmacoiddicel eodpivedhemiedl rrapedures are

exanpl e, be prepar b . di | vj ' , .58, 7. .00
an active corrpOL?rYaﬁgbs!e é%rftleﬁgr&g gl‘)eosfgé‘gouwsgm gdﬁgag\{)t%r}do}%atr%ﬁ(g%s%g%gb? ?’é‘?&’éﬂm
adj uvants in a cativites,ofancdndathelihopepaidengyl the ablitterto interfere witbalriinkipit

aqueous dextyose, glycerol . glycols, ethano and.the like,.to there form
B Tsobut i on 10 s cepBHE Brpertipdhk Eori R ARt Bt i M a0 s 6 s e
25 admi ni st er echoiRy talbs@ toeidiitiellli Feep@de WNtts cofnpetNivdthi eneadixinor@ by the
subst ances such as wetting .agents, emul sifying agent ar ., .

sol ubi | i zi ng agefEgthelp peptifes fgfpinding to e'ﬁ%g'?ﬁﬁ'g %ﬁﬁgf’hsgc?q E%,“SF%H” Bl e,
acetate, sodi ummpithbat Qor BYGRLIOA K lehtBthelin receptofieéind/ filel wethods Gbbdis@iRguishing
nonol aurate, triethanol ani ne sodi um acet at e, triet ha}nol anm nerlf

ol eate, and ot hdhe spesifiggienod endethghn raeenioths 28F 3¢ SpRYIFHGS T30V Eh ! fosage

forms are Knmwn,mehoWkldf thatidgRAHSHeliniRediiRaediSdidkised in this art; for
exanpl e, see Remi ngton's Pharnmaceutical Sciences, ck Publ i shi a%ti%qggﬂgée

Easton, Pa., 1 5th EdiRYseRthel Peefisrreshompreungsi 2fi formyles 4 aptil & 2

WO 98/ 13366 specifically identified herein, that are endothelin antagonists or agonists may be
PCT/ US97/ 17402 )
identified using such screening assays.

1. ldentifying compounds that modulate the activity of an
20 endothelin peptide

The compounds are tested for the ability to modulate the activity of
endothelin-1. Numerous assays are known to those of skill in the art for
evaluating the ability of compounds to modulate the activity of endothelin (see,
e.g., U.S. Patent No. 5,114,918 to Ishikawa et al.; EP A1 0 436 189 to BANYU

25 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.q.,

U.S. Patent No. 5,114,918 to Ishikawa et al.; EP A1 0 436 189 to BANYU

PHARMACEUTICAL CO., LTD. (October 7, 1991)) and pharmaceutical activity
30 thereby evaluated. Such assays are described in the Examples herein and

inciude the ability to compete for binding to ET, and ET, receptors present on



-91- adih ba/pdses ed will, in any event, contain a quantityPOF/USP17402
active conpound in an am)unt suffici ent to alleviate the synptons of
the treated subject. Dosage forms or conpositions containing
active ingredient in the range of 0.005%to 100% wi th the bal ance
made up fromnon-toxic carrier may be 5 prepared. For oral

adm ni stration, a pharmaceutically acceptabl é83ion-toxic conposition
is formed by the incorporation of any of the normally enpl oyed

exci pients, such as, for exanple pharmaceutical grades of nmannitol,

| act ose, St &AbraBe N I BhEaEIliges thak Gane mhlgﬂneﬁeamtemgmérws«a
sodi um crosscarnel |l ose, glucose, sucrose, neS| um car bonat e or

sodi um sacchar i n expregs eS@@hE‘EO%BEH RECBRAOrS HEItUEé &l |54ff@6%S, suspensi ons,
tablets, capsules, POWRISoperties off3 éy%é}'dﬁ%’gc{rﬁéﬁﬁ«%? HeOS UL Ald S8 fuSMBA of
as, but not Ilmted to, |rrp?an ts an m croencapsul ated delivery
systens, and bi oatega’cddabbenhlbi @cmmpathebnen@}éﬂqyimtswtv in vitro yi5619 apativlaigen,
et hyl'ene vi nyI acetate ol.y, i

pol yort hoest er S, ?g )/|sau(§ﬁl ?Jdc‘ %gpg a %(? gglgmh/%scﬁjed%s?g? gter"'és atrr%%qegnangfvas
these . 15 f or muldatdrens (mee_@n@mgetso% h‘cisre Gehdelnistain. H. arhreKatg:ht BeE., "Tissue

contemiated . ssiRRYSH HSRTRY o 0001186000351 idh nOFRALERY

preferably sodi um st bs,aanndbhféliﬂCHnltalgbrftﬂrmMMSamby tested in hypeapasiee ratist Hdy
carriers that protect the conpound a

d elimnation f h
body, such as ti MRiCP OF Q3R PEPINACH 3 ’ﬁ‘? 5‘r° 8%2 Fﬁg%a“e"bmn" eral. 9%#) J. bad§,

fornul ati ons @Y dient.e3:8d6- S5 Qke 28156, V8. X PERENTUS. §,0 1abS B8 Bo Ishikawiegt BECand
conbi nati ons of pr gertl es. The conﬁounds of for

phar maceut i cal | y ERcA &5t 4BF d 8940t BANKY PdﬁRVétq%ﬂgﬁﬁquoﬁTgs‘%%?r BbelP9)

herein, may <3k SQsHBRAY R0LAICEES! Y. Bekiinacst 5@d Ther. 22EAP8Edj.C Wiing the
prophyl actic 25 purposes together w th another pharnacol ogi cal agent known

in the general aresults of such gnemalfstudieaerhdmaceyticHEitrrdivepresiomaydie gypiuated
di seases or nedical ;ﬁ%m%{:éxﬁﬂﬁlly effectﬁ@ﬁ%d’g@q dtehBingl! na‘bg&&m:@“ﬁ%&)rﬁ& may
bet a- adrenergi ¢ bl oc exanpl e atenolol), a cal ci um channel

bl ocker |f orSexaigs ke aislealediusiyg, 'naauarﬁgwdﬂm ASTFINIOM P those ofeigl ipgthe
(ACE) i nhibitor grtor exanple lisinopril), a diuretic (for exanple

furosem de 30 or "hydrochl orothi azide), an endothelin converting enzyne
(ECE) inhibitor (for Endothe&naammklev phoﬂqﬂ'ldﬁmiﬂii@bh}' the ahditn phb tesiderepeidhte
R DLt or S R ricrion i G815 T8e UILE! Rrea AoRbdd LCal0H 1501947k

an anti - oxi dant,

selectivity of endothelin” Eur. J. Pharmacol. 165: 223-230). To perform the

20 assay, the endothelium is abraded and ring segments mounted under tension in a
tissue bath and treated with endothelin in the presence of the test compound.
Changes in endothelin induced tension are recorded. Dose response curves may
be generated and used to provide information regarding the relative inhibitory
potency of the test compound. Other tissues, including heart, skeletal muscle,

25 kidney, uterus, trachea and vas deferens, may be used for evaluating the effects
of a particular test compound on tissue contraction.

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

30 biological effects of endothelin or an endothelin isotype {Takayanagi_et al. {1391)

Reg. Pep. 32: 23-37, Panek et al. {1992} Biochem. Biophys. Res. Commun. 183:

566-571). For example, ET, receptors are expressed in vascular endothelial
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dopam ne agoni st, a neuroprotective agent, a steroid, a beta-agonist, an
anti-coagul ant, or a thronbolytic agent. It is to be understood that such
conbi nati on therapy constitutes a further aspect of the conpositions and
met hods of treatnent provided herein. 5 _gg. 1. Formul ati ons for
oral adm nistration Oral pharnaceutical dosage forns are either
solid, gel or liquid. The solid dosage fornms are tablets, capsules,

granul es, and Bk RRYBRS fredibYR sthefrenesaé of prostéc@teh#faad'é?,‘abmuﬁpww%ased

chewabl e | ozenges and tablets i ch enteric-coated

sugar - coat ed ofelgxinmfgetor dBe Nogpkel ﬁs(%ﬁsﬁ)ﬁ)%ohdﬂﬂ‘ chcachiSci.JdSAt8519707).
capsul es, whil rgg%q wele i o] vescent or
ef f ervescent fg?—% W tg&hgrgglgpn% natt;é%nma% 'Rﬁ? ﬁ e%%)ﬁ‘%?%ld‘f%g%t mﬁm \%;F B3 ? i
skilled in thereeptors. In certain enbodl rrents t he fornmul atl ons
are solid dgsage for referably ca su bes The.tablets,
pills, capsgl es, trodfednding GF é’"]polk'gd{é’r 'ca%' '8'?) '?fh)? SPd?Ws"?éPﬁw ng
I ngr edi ent s, oremm@msboﬁsassembv ansea’sat.ug ghe 'c'hhlbmon lanf redemheandl-dnu@uatéd a

di sintegrating ent; a | ubricant a sweet ent; and
a flavoring ag?ﬁ?ase of prostacyclin, I':@?aﬁ’?ﬁ?gé' %2’\'5 fsh@aies s a'ﬁ‘?'ﬁ?o@ 8Qalline
cel I ul ose, gunpGFagasAtclitured boviHel881$i@ é@bbﬁéh@lncel%C@@é CF'HE@Q!%@I q¢bagj n
sol utian, sucrgse and starch paste 20 Lubrlcants i nclude talc, starch,
magnesi um or cBlashgm-sandBiapls L JRIBYM Add: 177 17§i)ezirr'1ué the eelathie afdintte
include, fqp exapmd @omlpa%a)sseor &H@fe%%nd%amhecwslrﬂa %aletva:uated pjanni t ol
and di cal ci um phosphate. didants include, but are not YI mted to,

col | oi dal sil | éewm'@swdée inhikgtony é'@ﬁatremnagénf\se% Wﬁt’PQJGéSl&Sd@@édrffﬁél"h ose
sodi um %ﬁ&%&&%!}' ycol ate, alginic acid, corn starch, potato
starch, bentonlte yl cel | ul ose, agar and carboxynethylcellulose.
Col oring agents i ncllmm s assays, theaweatiee adivyities of Hee apppovmis cert ifbi &d.
wat er sol ubl e f t S ble FD
and C dyes susgée%ng?%sgnw re%ﬁ(togg R?"e been Entgcgfgtbgna%%gss\% e{hséslgntg'laﬂd
sucrose, | abt ose$sa$§mhetdulstrm1drmema‘s, cualh asweeclsnumfgbmon ofagedmg aduch as
sodi um cycl am%ﬁd&rﬂg,xﬁaccabg‘r él@ egndl"%nyelgcq.n? ﬁ?g QXat ?l? esir fblleavor S
Fl avori ng agents inc fUF &It | avors: &% rac (L:f romp s “SUCh

fruits and syntbetities rhands t?m‘rammmpalumdsef\mhanm apy vohtedk fax s;mlcba.ssaatusmg the
sensati on, not .l im nt and

sal i cyl at e. %?P?quggsg%meg assays m }w@sgéovnpc?eﬁgrmeness maynge ezaluated {see,

PCT/ US97/ 17402¢.g., U.S. Patent No. 5,248,807; U.S. Patent No. 5,240,910; U.S: ®3tent No.
20 5,198,548; U.S. Patent No. 5,187,195; U.S. Patent No. 5,082,838; U.S. Patent
No. 5,230,999, published Canadian Application Nos. 2,067,288 and 2071193;
published Great Britain Appilication No. 2,259,450; Published International PCT
Application No. WO 83/08799; Benigi et al. {1993) Kidney International
44:440-444; and Nirei et al. (1993} Life Sciences 52:1869-1874). Compounds

25 that exhibit in vitro activities that correlate with in vivo effectiveness will then be

formulated in suitable pharmaceutical compositions and used as therapeutics.
The compounds also may be used in methods for identifying and isolating

endothelin-specific receptors and aiding in the design of compounds that are

more potent endothelin antagonists or agonists or that are more specific for a

30 particular endothelin receptor.
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gl ycol monol aur at e and pol yoxyet hyl ene laural ether. Emetic-coatings
include fatty acids, fats, waxes, shellac, ammni ated shellac and
cel l ul ose acetate phthal at es. Fil m coatings include

hydr oxyet hyl cel | ul ose, sodi um car boxynet hyl cel | ul ose, 5 pol yet hyl ene

gl ycol 4000 and cel |l ul ose acetate phthal at e.-85- | f oral

adm nistration is desired, the salt of the conpound could be provi ded

in a conposition that protects it fromthe acidic environnent of the

stomach. For exanpl e, 21 hg;@ﬁun)gﬁgﬁaanemafhdagt&r@r mul ated in an enteric
coati ng that maintains its integrity 1n the stomach and rel eases the %

active conpound in 18 methedifar dantifiino FRECEHPISFIATENF ivdjoired e practicing
formlated in Coiy pRAAS dHeld} ABre of the AFhAGISIS iRkEPTo SUERRbARALER! n
When the dosage unit formis a capsule, It can contain, 1n addition

materi al of the mpthoadstgipdfinigy Ipuqﬁmmapf reseptaseh Ba'sseépqt@gtqormwndlsnwnh
modi ty the prisi ZaneakebieiGheE. GRhGotkElaRs bl B el 1R Sp Bl of
sgg_ar_ atnd ogher ent erOae aag?mrfa .of the com‘lawndsrma)ubdﬁnlcamcﬁhmepb@pnate resin,

adm ni stered as a co ent, 0 pensi syru er,
sprinkl e, chew nsd’cg)’u%?g Bl CPY%EpﬁﬁoéfyucBhﬁtavkage' g‘égh%ﬁ?c# X??‘I\BHC&?I PEnot o

t he active conpakids, thelat 6edirkingdeSyaBERNtd guety asinsaldde, Schvaerrdtadin{1990)

preservatives, wl rs. 0 The active
materials can al d—ié?ﬁﬁﬁgrzzgi ¥8?/Z’ F@%E?mﬁf’gn%fz%be those Ipat ane
inmpair the opsirfkcard fRET,Ur BV, rBcsmbaY biobthet Baticisdsped REBHYord.Ne desired
action, such as antacids, F2 bl ockers and diuretics. For exanple, if the

conpound is used for TPRESHIS Rgranvilisatedywih feriteble, byfferaeperally Atedl wi t h
ot her br Onca%sdnéd.eéusp#nﬁ 1685 1 DY PEMbEEBLN @oRBRAES ,somaeetrba/@;hxrs 1B a

active ingredient Is a conpound or salt thereof as described herein.
Hi gher concentr a&ei'femsd tigpug are mixed wisguihe 9896 59 Wiki¢ 'y Hre epmppendés linked and the

i ngredi ent may g‘g Lol 4R electively eluted. TR@%%@&Qtda‘ﬁ%é Meﬂﬁﬁ@@‘a@qggtmg them

carriers includ I'n tablets are bi nders, | ubricants, diluent
di si ntegratity dgeminding to emermgoﬁ@énttsoperpmdecmarﬁ!gfog or by a@@nmthaﬂﬁ bmm/hlphg

agent s. 'Ent er i c-ggp o0l of Ak flfied BRI AHSFcrizeR® prefarailh 68 b FRALIAIS, lRLH

t he action of st'omach ntegra
neutral or al kalarrdethenelesdm mhod;mga,r be patfeaned by em@duflcanon alr gaodangr posehls

tablets to whi Cn(nolvxfzr]: % ?h seI gfysei(riﬁino he r@ng%ceut I gglua¥tz et al. {1990) Endocrinology
126: 3218-3222).
20 Other methods for distinguishing receptor type based on differential

affinity to any of the compounds herein are provided. Any of the assays
described herein for measuring the affinity of selected compounds for endothelin
receptors may also be used 1o distinguish receptor subtypes based on affinity for
particular compounds provided herein. in particular, an unknown receptor may
25 be identified as an ET, or ET, receptor by measuring the binding affinity of the
unknown receptor for a compound provided herein that has a known affinity for
one receptor over the other. Such preferential interaction is useful for
determining the particular disease that may be treated with a compound
prepared as described herein. For example, compounds with high affinity for ET,
30 receptors and little or no affinity for ET, receptors are candidates for use as
hypertensive agents; whereas, compounds that preferentially interact with ET,

receptors are candidates for use as anti-asthma agents.
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accept abl e substances are applied. Filmcoated tablets are conpressed
tabl ets which have been coated with a polynmer or other suitable

coating. Miultiple conpressed tablets are conpressed tablets nade by nore

t han one conpression cycle utilizingghe pharmaceutically acceptable
substances 5 previously nentioned. Coloring agents nmay al so be used in

t he above dosage fornms. Flavoring and sweetening agents are used in
conpr essed t | et Spormulatich'9Rd aRRiGfhridibE i)l Griitidsed and chewabl e
tabl ets. Flavoring and sweet eni ng agents are especially useful in the
formati on of chewabbendlatidret sf mcbulfonaMiMemgemonﬂed herein. Thelfoquiidtionsl
dosage forns |nclude queous solu sion suspensi ons,

sol uti ons and?rcs)"rcosrﬂgosénm 0 es'qneego agfddrt"ggu* Sy the p hargrnac&:?%%]@egcccgmabre
granul es and eérimmascmtsc\maﬂ@aam bbrKise s@éanshide Ltto&d:obhomprowdecehé@irvescent
granul es. gous soug%lons in

granul &S B et ihe MRer e sibgior SpRt TR BpreTrhst 6Pl Sirspcoghieibs -

cl ear, sweet et’tﬁﬂwe hedrnabee)QuLE sarePSdratiians th&RaaioRC Salts, 6Ad birticularly
accept abl e carrii ers used in elixirs include solvents. Syrups are

concentrat ed Sultableipiesasanopeentndl stmigistiayar; Fush erargAenssitelugse, and
may contain asoxut.ondors%éséws%dquamé\& %@&eﬁg.ae t'aﬁle?s tpm RBASfe RAB LD whi ch

one liquid is dispersed form of snal bul'es throughout
anot her i qui sust@nad feleesa th@IUWlOB@ angcarapetisr é%@h*? |f@nn@l@rm i Rretarablyi ons

are non-aqyeoiy J:cL YL G ﬁk@ﬂ\@gorm of aa;gﬁfm' Satiiid Qggﬂ%ngvfg; 'rrya%%factare

Suspensi ons use armaceutic y accepta suspendi ng agents an
preservati vesot Hbéﬁtﬁaewule@aaddyotaecemlabqrmtwbmsamé@own to thoee of rskill in

“eff t 8 b t
ngme | ﬁ;}/ﬁggﬁ% ard é%étég —%Aéé el B R. é‘??é’é‘é;) kb6, Armé’Fﬂaﬂ##ﬂbgcﬁrﬁésaggsage 25

accept abl e subgiamn deh slaon, rppeﬂﬂérmafﬁcent gr anul es, to be reconstitut ed

into a l'i qui d, o al dos%ge for incl ude orﬁanl c, adds and a source of

car bon di oxi de. n flogplu 03?1&’ AV Srﬁoﬁé:ea ja 3f &"ULTYH all of the

above dosage bi@drl“r&ceutlcany acceptab&)HumHt&es risl(ard)eﬂ\@&ey!cwnhm sable t ol , et hyl
al cohol and s

cer | [ nmet hyl
and propyl par % ﬁ’acﬁﬂﬁ‘% c@"édc?r "§8'§|‘éomE era%eynzoa %"natﬁn §? %8 E§ &Pl es
of non- aqueou6eriuaqued$suhe chﬂesbdnmrfymb!ss queferably sbmchush;tsmpnera-b oil and
cottonseed oi anpl es of ents_ inclu el atin,
acacia, tr aga}c"aﬁﬁ‘tu U006 A G§PETRE a%?f"éu?ﬂéec?%'meé’t@dffﬂs 82‘%%??}6%9%%I ene
WO 98/ 13366 compounds in the formu!atlons are eftective for delivery of an amount, upon
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sor bi t an ABnoBBiRisIratiens taaiATEiosyeR e SHRPLRIES Q5dhe Rndothelin-mediated
car boxynet hyl gigkddd. OBghic RS khd) corpagifiendahe fo/ARGAEY ABTsiAGIaGodagdi | uent s

administration. To formulate a composition, the weight fraction of compound is
dissolved, suspended, dispersed or otherwise mixed in a selected vehicle at an
effective concentration such that the treated condition is relieved or ameiiarated.
25 Pharmaceutical carriers or vehicles suitable for administration of the
compounds provided herein include any such carriers known to those skilled in
the art to be suitable for the particuiar mode of administration.
In addition, the compounds may be formulated as the sole pharmaceutically
active ingredient in the composition or may be combined with other active
30 ingredients. Liposomal suspensions, including tissue-targeted liposomes, may

also be suitable as pharmaceutically acceptable carriers. These may be prepared
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glycerin and artificial sweetening agents such as sodiumcyclamte and 5
saccharin. Wetting agents include propyl ene glycol nonostearate, sorbitan
nonool eat e, diethylene glycol nonolaurate and pol yoxyet hyl ene |auryl ether.
Organic adds include citric and tartaric acid. Sources of carbon dioxide

i ncl ude sodi um bi carbonat e and sodi um cagponate. Col ori ng agents

i ncl ude any of the approved certified water soluble FD and C dyes, and
m xtures thereof. Flavoring 10 agents include natural flavors extracted

from plants such {dclidifg ta@nektbydd REIWA to thoséokwamuo{hecmp%nd&amblecmposome
produce a pl easant taste sensation. For a solid dosage

the sol ution or s@&pElRsioen MImbe Brepasashpt describedgp dhpt Eﬁeerﬁa%qacﬁzg?% 811,
vegetable oils or trigfy f@éﬂn%eéomb dﬁf ﬁé 512 r¥seF BGIPRUL SB&% Sajt, s mc%ded in
gel atin capsul e. Such solutions pr'eparati on and encapsul at
thereof, 15 ar e tdteslﬂaosnedeutrmau Sccmablntcama; 4, aB28Nadst sulfﬂd@e@t stgxerarad
4,410, 545. For the sal t| ]y o]

in a polyethyl ene F}]I’eu?bs W th eﬁ*r??lglgé?ﬁ ﬁﬁ tqr{){f ®of
a pharmaceuti cal Igatmcermta&bj eTthe qwrmbeurncallwaffecﬂve cengentmtoarmavmebﬁetemmbd/
measur ed for-adm ni st, rgli Al terpatively,

or
serm - soli d or al | FEPRUFAN Bhiesiag tBe comaskPtt ThRouh o Lun 0 Bio svstems (see,
di spersing the acd.gvey. sopafymdzoors R4 bTBQoW%E&@B'eﬁ ;5P A9ly£963.89 to BANYU

triglycerides, prop | ene col esters propyl ene car bonat e) and ot her
such carri erR X%W%ﬂ@ﬁﬁéhl%@i' %Dt‘??(%‘%’eé S%I%Hs Bgroes aliini959 Eup -

hard or soft gel gdHddm. 165: C2PSUBE; Shn%b%t aQ('T'@QWBE‘JdHEn-f %%%t IRRESChRFAUHIe
those set forth in U S  Patent Re 28, 81

In one enbodi mentlZ%: hé 7fl ok HAl| 286 AR eaﬁrép@'ateiddﬂw&fag@ ﬁomdﬁﬁagq@r@r@wamny
capsul es or tablets. éac&{c%ﬁn%{:&q o‘?%‘ag% %H)Tpoukl?%ofdﬂfnﬁﬂé'aﬂt:h Qﬁ‘é dfige solid
dosage forns, pref erab y capsul es or tablets, containing 10-100%
preferably SNy tigrp pul| mmercabblyswau@s%amnq@r i eadretiod0a®5%f thy
wei ght, of one . or ul %E [ I sal a

sodi um hydr ogen f&“vgh“'&@ O%tné oﬂr |%%%§§‘I%az%h%g#gw'& ec?atb?’ OPYEP uggd%%
salts, of onet%r dusaee sghedule, andf anauntdedrcioispeneddss wrellfasrqmerafalctcrabmuwn to
0- 25% pr ef er abl y dilu &0

m crocrystalline tcef“? (Qg’é'g gf)eo%rtt %ni exi’B% Qh@am[\ﬁ%&? §7t3§é%gvé5red TELORZN: 1o
PCT/ US97/ 17402  treat the symptoms of hypertension. The effectlve amounts fergﬁeatlng

pref erably about 0-7% ,.of a d| i ntegrant such as,

el 1l ose " o pleieR Maab e bl R RuB Bidhel S Pty sy e
cel l ul ose, such mlfonamndecwﬁﬁaafdnﬁialt@mt@wlm:ﬁ@tmadar mbh@@easmlihum NF
is avail abl e comm{?'%l ally under the nanme AC-DI-SO., FMC Corporation,
Phi | adel phi a,2%a)n t'QBﬂl umstarch 5 glycolate; and 0-2% of a |ubricant,

such a magnesi um st earpjdicallyal theddp@u€idhi6l Effective dosdgRaghtiufd pFaaﬂce a serum
di sintegrant, such as crosscarnell ose sodi ymor sodiumstarc

gl ycol ate, provi FESCERiatiofhPHagERIBTIER of Heere @bryt st @gffﬁ't?q 3bqus50-100

i nmedi at e ug/mi. The pharmaceutical compasitions typically should provide a dosage of

hSTa)%: 0* QH%US%QUIaeQ?%:fI ;ra

from about 0.001 mg to about 2000 mg of compound per kilogram of body
25 weight per day. Pharmaceutical dosage unit forms are prepared to provide from
about 1 mg to about 1000 mg and preferably from about 10 to about 500 mg of
the essential active ingredient or a combination of essential ingredients per
dosage unit form.
The active ingredient may be administered at once, or may be divided into
30 a number of smaller doses to be administered at intervals of time. Itis
understood that the precise dosage and duration of treatment is a function of the

disease being treated and may be determined empirically using known testing



rel ease of qg% fgent foll ow ng dissolution of coatlng polyp@hﬂgﬁhﬁg)
he pre

enbodi nent s ci se amount of active ingredient and auxilliary
i ngredients 10 can be determned enpirically and is a function of the
route of adm nistration and the diorder that is treated.

In an exenpl ary enbodi nent, the fornul ati ons are capsul es cont ai ni ng

about 50% 100% preferably about 70-90% noge preferably about 80-90%

nost preferably about 83% of one or nore sodiumsalts of one or nore

sul fona- 15 m de conpounds of fornula I; about 0-15% preferably about 11

%of a diluent othTg%rao\PéﬂP'aeﬂo’latFoeragﬁ@'ﬁ@%ﬁj?ﬁ@%%ﬁ S55YSt A {d t?eenoted

cel | ul ose; abobit pre a d|S|ntegran such
as crosscar nel tresecacdnuations and dosmﬁvdmshmycﬁiscgtzwolvabehe apderitgaaitth® t o

5% preferably a %, of ant such as nesi um st ear at e
Sol 18 forme 1 opoahPn S e Pairtal filRacs wrbenl S-S0 aR e Ee e

her ei n. subject, |spediticedosape aémmhefsabmeobeeamoshem%r e ad Qb abithas
are capsul es contalnlng 83% of one or nore sodiumsalts of one or nore
sul f onani de® individygipaedrnd B mrptFssigngl dpirerhof thiePeiEPD AMFURISIENGNI” a

di si nt egrant, §uﬁé}vﬁ§19 the adrn@RSfRRHMGY tlh@s;%nmhmoané@%t%%ﬁcemamn
gl ycol at e; and 1 % of magnesium 25 stearate. he above

enbodi nent s nafAngesSeBEORD NFAIARERI SXIHTPIREY PRIVHANGfa'g "Pétﬁ]"ét‘ded to limityech may

optionally be cogledr ;B%Eeto? tM\é Icla.,ﬁ@@tcamao&.%ngorrposmons descri bed
her ei n. P mbodi nents, tablets and capsul es fornulations

may be coated as 3(5’reﬂerf6mh19§m§¢m8@atb‘f agRentpbleerivativast inchideraids, tseltsmdi fy
or sustain,gi S§€4e9§ Wr%fhné) es! E'&'vate andgﬁbh%‘a #o\/{%’égg /h%%gé%/m\‘)é is £QEcR8ATRe5

they may be co A CONVent
PCT/ US97/ 117408hore stable form than the corresponding neutral compound. Preferre@?afe

enterically diggstible coa tin ch_as phen e e.
cel | ul ose gﬁa%% t»ga c%lpt?sblfe saﬂ lt)lmrey rse?erre é’ﬂs l’nCYl\.% %k:ﬂl metal

salts, partscularly sodxum salts, such as, but not limited to, a sodium hydrogen
phosphate salt and a sodium salt, most preferrably the sodium sait.

15 Thus, effective concentrations or amounts of one or more of the
compounds provided herein or pharmaceutically acceptable derivatives thereof
are mixed with a suitable pharmaceutical carrier or vehicle for systemic, topical
or local administration to form pharmaceutical compositions. Compounds are
included in an amount effective for ameliorating or treating the endothelin-

20 mediated disorder for which treatment is contemplated. The concentration of
active compound in the composition will depend on absorption, inactivation,
excretion rates of the active compound, the dosage schedule, amount
administered, particular-formulation as well as other factors known to those of
skill in the art.

25 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 administration, capsules and tablets are

30 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
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admini stration, generally characterized by injection, either 5
subcutaneously, intranmuscularly or intravenously is also contenpl ated

her ei n. I nj ectabl es can be prepared in conventional forns, either as
liquid solutions or suspensions, solid forns suitable for solution or
suspension in liquid prior to injecti e88- or as enul sions. Suitable
exci pients are, for exanple, water, saline, dextrose, glycerol or
ethanol. In addition, if desired, the pharmaceutical 10 conpositions to

be admi ni st er edoffBYmaliSPatiiNt Piehefdd) AiodREBTM HdMiGEtBOGN Idkide parenterdlUadd bl Y
subst ances such as wetting or emul sifying agents, pH buffering agents,
stabilizers, son?SieFl"tf)?dEHWéHETé‘P% and ot her such agents, such as for

exanpl e, sodi Ums%ﬁﬁﬁoﬁg Qwr s8Oh&HiGHY HE%O#@lHa?érﬁeraﬁ rihebganed aine ke
and cycl odextri ns. I'mpl antation of a slowrel ease or sustained-release

system such t het tepiedpppbgatiopscan wghidectnvdekdigefoflawing prmperantgsasterie g.
U S." Pat ent r"ﬁueZ\jcongﬁgs k%)t@# 27 m;ectdor?,ﬁsggﬁ%EBlluﬁEﬁ,dflg%{r gfrll,?%?lg%}ﬂylene glycol,

per cent age o actl ve' conpound cont ai ne
conposi tions i sglycerihey; u]‘emaanlemyooh ot othes syotHeitic sam\tam:eamﬂim'rcemﬁial agents, such

well as the -actiyv f d and, the n t he, su

Parenteral adm A} EFXZ ;?Ia(l)cr?h&l ?1 ‘#g 'n%?raP?rbsnsanl 'ﬁ’(‘:’?ua Su h P \/JéﬁB{?éc aC'EOa"d
subcut aneous ansbdiainr iasuﬁwlcﬂme!aad@ agesits, aduchness. etF?r/lepamaMimStrﬁwetmamﬁﬂt eral
adm ni stration terile solutions ready for ction, sterile d
col ubl 5 Al BB g SR e B s oA B R0 AP Y AN ot Y

ready to be1o ad;Q@ﬂﬁbérﬂ&ﬁ tohichty asueal asesidijd dhidide0sr dextieSe. Rdnghteeding
hypodernmic tablets, sterile suspensi ons ready for injection, sterile

dry insol ubl e pPGRAEANONS S DPe engiesedrn appwss nRisPRFable SYTRIRS A SN’ LT pri or

to use and ster j @ifEndbsét IRss mbhae cTQiads! @MbStic or othdBsLifaB8leCinbflal.aqueous or
nonaqueous. I'f admi nistered intravenously, suitable carriers

i ncl ude physi ol ogi cal™ @é}qnﬁes in whichythe)perepagids exifipie sy tlicienheolplilityy  and

sol utions cont aj kst wr%%'m%gawn unds Sl Ui dée%i' gL A0RR TodsSHE k%N to
gl ucose, pol get hyl ene col pél ene gl ycol and m xtures
€

t her eof . those of H *ﬂrfﬁ@efuf'lw 1n>¢ gt ats! @tdawm 1% usingdcegelvents,
parenteral pr ep?\Ecﬁwt a ethgisuh‘éﬂ&é HSRAE?@)U%QHE s\ﬁm'c?e!rﬁé" sUMRZAHGOUS or

vehicles, antimcro
dissolution in aquecus sodium bicarbonate. Derivatives of the compounds, such

as prodrugs of the compounds may also be used in formulating effective
pharmaceutical compositions.

20 . Upon mixing or addition of the sodium salt of the sutfonamide
compound(s), the resulting mixture may be a solution, suspension, emuision or
the like. The form of the resulting mixture depends upon a number of factors,
including the intended mode of administration and the solubility of the compound
in the selected carrier or vehicle. The effective concentration is sufficient for

25 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 suspensions, and

30 oil-water emulsions containing suitable quantities of the compour_\ds, particularly
the pharmaceutically acceptable salts; preferably the sodium salts, thereof. The

pharmaceutically therapeutically active compounds and derivatives thereof are
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i sotoni c agents, buffers, antioxidants, |ocal anesthetics, suspending and

di spersing agents, emulsifying agents, sequestering or chelating agents

and ot her pharnmaceutically acceptabl e substances. Exanpl es of
aqueous vehicles include Sodi um Chl ori de Injg&éjon, Ri ngers 5 Injection

| sotonic Dextrose Injection, Sterile Water Injection, Dextrose and

Lactated Ringers Injection. Nonagueous parenteral vehicles include fixed
oi | s of veget abl e origin, cqttonseed oil ofn.oil, sesa L]

peanut oil. Anti %\VE'FBkY gprmutated a&aear‘iif%’n'isﬁer ‘gé? gpﬁbdéotsg?? g ruﬁgﬁt%éeéggége
concentrations mygimbe Ladastet formaenised dkrein referprephydddligiispackagedsuitabie
mul ti pl e-dose contai ners which include phenols or 10 . . cresols, nercurials
benzyl al cohol, JRI BrEBAtANANMARSYRFCtaRAd Raskpeed individyally a5 g kpgw, gy the art.
acid esters, thi ngQsHir-d@NZHKiRE UsR0blethirda Qitthtity of thd eEz&idiARBINactive

chloride. Isotonic agents include sodium chloride and dextrose.. o

Buf fers include preosphundesuffigient ta atoducaipg gesigachtherpprytiGaffasddin gpsociation

bi sul f at e. L I hat | ' Qcaj I OE|

Suspendi ng and divgggrtg?ngaﬁ@g d&éﬁ?gﬂtﬁgfﬁﬂiﬁg%ﬁ?‘ﬁcr{??grdgg%ngit‘ﬂﬁ Ig(salolfuose,
hydr oxypropyl metuni-dedd tdroseanciude amgmodlesangvsyripigey individdallyepadkageditegieher
agents include Pol ysorbate 80 (.Tween 80). - Li . L.hg
agent of netal i SF{?C%&égoéﬁfﬂfm?’%aryn%%8%Tfné%tle£éds%%géﬁo(r?‘lseopgngf' %Qﬁh%{ehge
et hyl al cohol, poAygiihyleadteegbiredd a phdalyadyiieméca)lupadadoshge forms packaped in a
m sci bl e vehi cl es and sodi um hydr oxi de, hydrochl or itc acii % cifér;ri‘ G aci (ilesocr)f
20 lactic acl¥ fyRolpIFORRIRItRehf administered in segrggated, BALSPFE, o0 B3P ALY
phar maceuti cal | y @ghipkedssaRomedndiSdadjais thettles of tatdastdnatpanied bf bettiesrf pint
provi des an effective anount to produce the desire

ld ¢ .togar macg.l g%l cal ¢
effect. The exactoddRi@ngepenifs WHIPIRAREIOMAT JHPUERIF of UNTdEERIVRIE R B
the patient or anidgbgfiediispkl@ighhd.n the art. 25 The unit-dose
parenteral preparations are packaged in an anpoule, a

) . vial . or a
syringe with a needl e. TR¢ COMPRHHPRACEBIROMAP AN WY e aglMe inaedierT Ghdilngst
be sterige, @ iSIKRAW andops ahitdicrh pRodoMatalr ér carboxymethylcelluiose; a

lubricant, such as magnesium stearate, calcium stearate and talc; and a binder

PCT/US97/17402
PO

such as starch, natural gums, such as gum acaciagelatin, glucose, molasses,
polvinylpyrrolidine, celluloses and derivatives thereof, povidone, crospovidones
and other such binders known to those of skill in the art. Liquid

20 pharmaceutically administrable compositions can, for example, be prepared by
dissolving, dispersing, or otherwise mixing an active compound as defined above
and optional pharmaceutical adjuvants in a carrier, such as, for example, water,
saline, aqueous dextrose, glycerol, glycols, ethanol, and the like, to thereby form
a solution or suspension. If desired, the pharmaceutical composition to be

25 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 sodium acetate,
triethanolamine oleate, and other such agents. Actual methods of preparing

30 such dosage forms are known, or will be apparent, to those skilled in this art; for
example, see Remington’s Pharmaceutical Sciences, Mack Publishing Company,

Easton, Pa., 15th Edition, 1975. The composition or formulation to be



Il I ustrativel woisghszagenous or intraarterial infusion of a steriPcansyuenins
sol ution containing an active conpound is an effective node of
adm nistration. 30 Anot her enbodinment is a sterile aqueous or oily

sol ution or suspension containing an active material injected as
necessary to produce the desired phar macol ogi cal effect. WO
98/ 13366 -91-

PCT/ US97/ 17402 - 99-

I nj ectabl es are designed for |ocal and system c adm nistration.

Typical ly a ther apgsihistélebywmf fresdy ¥eerlosaaBin & olontiy 8t 88 SQiveOtBrAdLUrd in an
concentration of at |east about 0.1% w w up to about 90% w w or. nore,
preferably nore tHapHt siffiFgnbio elrviatethe SYewiememd the tasted pekieeld

tissue(s). 5 The actpyede O]Er’%gio?lrélbrr%)éiti%ﬁs%md?hiﬁb?&Q.e%gr%ﬂ%%g{ﬁ"‘ché%g@%f

divided into a nunber smal | er doses to be adm nistere

i ntervals of tinme.006% $o 1R@8k stitothe balanaehmade v fprmoiwetokis agrieamby be
durati on of treat i,S f upnctjon. the_tissue . bei eat ed and
may be deter msﬁead}gﬁ%fegi ca f|°39uasdl"ﬁ§'sgﬁ‘8\§ﬁ ?8@??@}?%}:8?%\68]:%&%5& N oy
extrapol ati on fr cxomposiioroisoforinad \biytthe ib@spordaba.ofl dnyi of the dierratlt etnbibadd

10 concentrations and dosage val ues na | so var i th, the age of the

ndi vi dual BTG, S0h P 1o SBATP I A HE Mo R O5RPS, San Aol Rgtose.
particul ar subj eGitarchp@tddniesium stedlafndsicu®yicBmNsses Hotivativee, asdiust ed over
time according to the indjvidu need and' t he professional  judgnent of

|
the person admi ni¥PEIGAHGELPSes GHECTE sTHRGOThNagnesium, garhonate gf sedfupy g?"r‘\’é‘a””-

formul ati ons,1@NdsidMAE0rhPEsiGONC RRIJAR dMitidrANE8SpensRins! Q4BIbks, &BpsUIEd, Polvddre
exenplary only and are not intended to limt the scope or practice of

the claimed formaAng $ustained release formulatigas.cetoRm Ui\t HENtadsise fpelentmand
m croni zed or ot hafe,GdHdaBBlISL0kdIVGFy systems/TBYa B ddGFquple! motr@paqrb@éipat%ﬁ%rs,

nmore sol ubl e active product or to produce a prodrug. The form of
resul ting ni xt ur SugeFsnerdiagponetayieorb@ry! gretaset raiganhydgdes. neelygivaglia peid,

the sel ected car FiorB St ol o Ahe P 88 Pt oMhe o rgnop el o shesg "
f or 15 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 be
prepared with carriers that protect the compound against rapid elimination from
20 the body, such as time reiease formulations or coatings.
The formulations may be include other active compounds to obtain
desired combinations of properties. The compounds of formula |, or a
pharmaceutically acceptable salts and derivatives thereof as described herein,
may also be advantageously administered for therapeutic or prophylactic
25 purposes together with another pharmacological agent known in the general art
to be of value in treating one or more of the diseases or medical conditions
referred to hereinabove, such as beta-adrenergic blocker (for example atenolol), a
calcium channel blocker (for example nifedipine), an angiotensin converting
enzyme {ACE) inhibitor {for example lisinopril), a diuretic {for example furosemide
30 or hydrochiorothiazide}, an endothelin converting enzyme {ECE) inhibitor (for
example phosphoramidon), a neutral endopeptidase {NEP) inhibitor, an HMGCoA

reductase inhibitor, a nitric oxide donor, an anti-oxidant, a vasodilator, a



anel i orati ng,d fa@3semPt ons of the condition and may be enpiri etinyse7/17402
det er m ned. In many instances, the solutions of sodiumsalts,

i ncl udi ng the sodi um salt and sodi um hydrogen phosphate salts exhi bi t
conpared to the neutral 25 conpound. These salts also exhibit inproved
solubility over the neutral conpound i n aqueous nedi a. The sodi um
salt was found, in certain aqueous fapoul ations, to be as stable as
t he sodi um hydrogen phosphate salt. 3. Lyophi | i zed powders
O particular interest herein are |yophilized powders, which can be 30

reconstituted 595ﬂ1n"i‘aqg1 éyoﬂsrt af 'n@?ro??oté@éi\}g Ihgél}gé agsg%foftg%nn%itgi 8?' stEeEn

m Xt ures. ey may al so be reconsit as’ solids or
gel s. WO &8i-:88@B8ant, or a thrombolytic agent. It is to be understood that such
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In particular t:eor%kc’)'<5l1‘—"H3rr‘1tﬂsmaf) b conf“mteosng f%ft h‘?sroacf'pect Hwocgoe p%ﬂﬁ%psngf'% or
sodi um pr ef ermktiyodsodli weatmemlt psovided heregul f onam de conpounds, whi ch
possess [ ncre;ilsed t abi | i. t ss{ﬁél ative .to fornulations of the neutral

sul f onani de¥ are SW‘HQW Of!3dainistratioR i ati on of sul f onam de

sodiumsalts as a SD%IIdh%rmac&ntic}dpﬂd%dglezf@ﬁnpgmQlﬁhé;trsﬁaherQé’ll slathuid MBsLsolid
powders were found to have increased stability relative to
formul ati ons of°%a98 fREME R4 1aNIRE of2RfiuiRss granules, and bulk pqydets. drvpeg of oral

| yophi I'i zed powgels a&l@&@?@r‘h?ﬂas?é/d drasPdnld MEehdss softdRS A hichmay b
sodi um phosphat e buffer sol ution containing dextrose or other isabI e

exci pi ent. Subg¥qliewmeatadesupe-9qated af fibTrcoptedn&-apsviat iy bohbthetsefy gelatin
| yophi l'i zajo %;&aueésgp;é@mesgrm% qn&%wcfeksonfa chf%dtnan%g) -Shertkiddmid) the

art provides t ornmulation. Brie hi'l'Tzed powder
i s prepared byefferysstanitrigrrexith Bwecombinatiors of l@ltmeilrngrbd@ots)SeQwoouorthsye up,

xylitol, glyce 0 sucrose or other suitable agent, about
1-20% prefera%)%lne @ﬁ%%?to 15% in a suitable buffer, such as

citrate, sodium or potessnemboldosgial theotormtfaions weé shlif esadentmumst 0 t hose
O 1 75t e Sl SRR VTR Bl Sl B T
the salt p®s 1QarlEongisanf 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.
Examples of binders include microcrystalline cellulose, gum tragacanth,
glucose solution, acacia mucilage, gelatin solution, sucrose and starch paste.

20 Lubricants include talc, starch, magnesium or calcium stearate, lycopoedium and
stearic acid. Diluents include, for example, lactose, sucrose, starch, kaolin, salt,
mannitol and dicalcium phosphate. Glidants inciude, but are not limited to,
colloidal silicon dioxide. Disintegrating agents include crosscarmellose sodium,
sodium starch glycolate, alginic acid, corn starch, potato starch, bentonite,

25 methyicellulose, agar and carboxymethylcellulose. Coloring agents include, for
example, any of the approved certified water soluble FD and C dyes, mixtures
thereof; and water insoluble FD and C dyes suspended on atumia hydrate.
Sweetening agents include sucrase, lactose, mannitol and artificial sweetening
agents such as sodium cyclamate and saccharin, and any number of spray dried

30 flavors. Flavoring agents include natural flavors extracted from plants such as
fruits and synthetic blends of compounds which produce a pleasant sensation,

such as, but not limited to peppermint and methyl salicylate. Wetting agents



the buffer sowdsﬂg“ﬁtypl cally about 1 gm 30 gns), “is added t 0 gcAQUS9TI17402

resul ting ture, preferably above roomtenperature, nore preferably
at about 30-35C, and stirred until it dissolves. The resulting mxture
is diluted by adding nore 20 buffer (so that the resulting concentration
of the salt decreases by about 10- 50% typically about 15-25% . The
resulting mxture is sterile filtered or .g3lreated to renove
particulates and to insure sterility, and apportioned into vials for

| yophilization. Each vial will contain a single dosage (100-500 ny,
preferably lgégdénﬂx)oﬁe%lg'b&l HRoA8sta8kte OdorbliSn FioBRAM, dfetiidne di @ol

| yophi |l i zed powder can be stored under appropriate conditions, sut

at about 4 Cto rrt)@mlaurate segrpelvaxvetdylepet labtal epferaRmexiernoptings mcbwdtnt'er

t forth | ' |
Yoot | 200 powdct FERTMERe shetiee, amopie BF AR b8 bAMGL A prupgaes

for use in parentFelrraboaatd'rgsnnslUdamlydmwbtradnhnumssalsbSiucrf carbexpgrakfrygeilulose,

m des. For nstitution a ou -H0 ngy efer nore preferably
30 about 9- 3? §°z%°’&8¥1‘e'beerg }3€50§taé1rdi ‘Feé e?ceé?ééoqiﬁtégath| table carrier.
The precise anount oft? pamitsstiPdh i@esined] €ied 540 ot Er%a&@dpm geligmeed

conpound. Such né) unt can be enR‘i rical I%/ dgt erm ned, WD 98/ 13366
PCT/ US97/ 17402 provided in a compaosition at protects it from the acidic enVerTG'ant of the

I n one enbodi nentsiohBenf FonukahpeNshe 86inpbEItIbY i Bd ZRMufREd 6 ak @Rt EdWing
one or nore sodi um hydrogen phosphate or sodium preferably sodium salts

of one or RBY @3VRINSHE G HO Hp B MFCH Hidhigleases thactiesecrmppungd i
one or rmore the Htebite.f Pht gmgs.t.on%ay also be f@mmrﬁttegnn cORBthARDnSRAHh YR
or potassium phosphate or citrate; a solubilizing agent,

such as LABRASQOL,anpmsBor other Sucblleqftedieﬂét hyl si |yl )acet anmi de, et hanol,
propyl enegl ycol (PG, F\Fxp%é’gb%depé(n’i.{ %r‘ngisnﬁ capsulg, it CEYRbnta ?r?qn addition to

a sugar, such as sorbito extrose nore prererre )
enbodi nent s, t he niarerial &ft theraboreniveg.ne bmdmarmmse:ch as a fattyoeli.uin agditiogen

phosphate or SOdic}ﬁ@ngpruﬁrthﬁpg Xa%%&m vg%&sgom;r e Rhis WHich modify the physical

15 form of the dosage unit, for example, coatings of sugar and other enteric agents.
The compounds can also be administered as a component of an elixir,
suspension, syrup, wafer, sprinkle, chewing gum or the like. A syrup may
contain, in addition to the active compounds, sucrose as a sweetening agent and
certain preservatives, dyes and colorings and flavors.

20 . The active materials can also be mixed with other active materials which
do not impair the desired action, or with materials that suppiement the desired
action, such as antacids, H2 blockers, and diuretics. For exampie, if the
compound is used for treating asthma or hypertension, it may be used with other
bronchoditators and antihypertensive agents, respectively. The active ingredient

25 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
agents, and wetting agents. Enteric-coated tablets, because of the

30 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



sul f onam de ¢ s of fornmula I; a buffer, such as sodium gr potassi um
phosphat e, 83??%3? and a sugar, such as sorbitol or dextr8SEUSI17402
In the nost preferred enbodi ments, the formul ati ons contain one or nore 15
sodium salts of one or nore sul fonam de conpounds of formula I; a sodium
phosphat e buffer; and dextrose. . Topi cal admi nistration
Topical m xtures are prepared as descri bed gr the local and systenic

adm nistration. The resulting m xture may b€ a sol ution, suspension,

emul sions 20 or the like and are fornmul ated as creans, gels, ointnents,
emul si ons, solutio Xirs suspensi ons, tinctures,

pastes, foans, 58?%@8'6 suquqqc5§tqr%ﬁgplred CH”EE)?%WQ taklgEnakei t or i es, bandages,

dermal pat CheS conpreyseat tadletd WH'EH R4VEOBSen coatedUhitARY ;?ol‘;rﬂ[er BPth(é@lsurtable
adm ni stratio he sodi um salts and ot her derivatives of

conpounds may b‘r@at% M%F’H‘ﬁr%e%da@rbﬁﬁlase rcermpqu;sra@aab!amorrmadatbvonoresncm
as by inhal ati @me(fforeSsion cycle utrhergShe%taﬁﬂ%cm a ?a@éépt]aﬁ@a su%’sfla]n%egog

and 4, 364, 923, which describ aerosol s ver a sterord
useful for ©r eRfeoesly mqram@oﬁylcwdnsmesv may also paruseokut thd gbast dusaye

These for mul at irgfse 1 PlayB6HE Bh shitbkling SobE LESRELS Wkhoresseq hhRR! Can be

in the formof an aeroso sol ution a nepbull zer,
m crofine povxdepgéremoatere,whbhaw compadssad and dhieweatiied tabad ts ORlaVbriiry aﬁldl nert

h.as,_| act ose. a cgase, the particles of th
Formulati on vi PRASyETRS RS Sre Tpdiiale Pt Fiwe JorRafiont fhesanis biets ond
preferably | essoZehges.10 m crons. WO 98/ 13366
PCT/ US97/ 1740
The sodi umz;&’al ts of 9 oEALG8ERR TRy iBELPB ARYEAY R GOEPNS. o‘?:’HP'StS’I“St opi cal

application, ssospeasidml sblafibabnéPPlsusFdristthst @cbhsittkéd @R Mmucous
menbr anes, ich as in the eye, in the formof gels, creans, and
poah

| oti ons and fo erescrhgfagules and ?fﬁ%""é?‘"eefﬁrmﬁ?fa?'ﬂ'ﬂ? ERIoSsHiuted from
i ntraspi.nal apgkepistomt grah@Rs CAhudslE 8IStis! IntlLdeS for exdnMiit eoRRtad for

transdernmal delivery and also for adm nistration to the eyes or
syrups. Emulsions are either oil-in-water or water-in-oil.

15 Elixirs are clear, sweetened, hydroalcoholic preparations. Pharmaceutically
acceptable carriers used in elixirs include solvents. Syrups are concentrated
agueous solutions of a sugar, for example, sucrose, and may contain a
preservative. An emulsion is a two-phase system in which one liquid is dispersed
in the form of small globules throughout another liquid. Pharmaceutically

20 acceptable carriers used in emulsions are non-aqueous liquids, emulsifying
agents and preservatives. Suspensions use pharmaceutically acceptabie
suspending agents and preservatives. Pharmaceutically acceptable substances
used in non-effervescent granules, to be reconstituted into a liquid oral dosage
torm, include diluents, sweeteners and wetting agents. Pharmaceutically

25 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, ethy! alcohol and syrup. Examples of
preservatives include glycerin, methyl and propylparaben, benzoic add, sodium

30 benzoate and alcohol. Examples of non-aqueous ligquids utilized in emulsions
include mineral oil and cottonseed oil. Examples of emulsifying agents include

gelatin, acacia, tragacanth, bentonite, and surfactants such as polyoxyethylene



nucosa, or forghnaghfli on therapies. Nasal solutions of the actipegsanodend
al one or in conbination with other pharmaceutically acceptabl e excipients
can al so be adm ni stered. These solutions, particularly
those i ntended for ophthalmc use, may be 10 fornulated as 0.01%- 10%

I sotoni c solutions, pH about 5-7, with appropriate salts.

5. Articles of manufacture Fingsly, the derivatives,
particularly the salts, acids, esters and prodrugs, preferably the
sodium salts, of the conpounds may be packaged as articles of 15

manuf acture cont aigRhifh RAGKERLERI JIRbERAIARY - gspfﬁ-hgﬁdgcggdiuﬁter or prodrug,

preferably a sodiumsalt, of a conpound pr erein, ich is effective
for ant agonicarpaxynmethelceihdese, afectindvebatanh, Yeeduroramdi anpcicheDidyems ons
of an endot ' | ' [ r.inhihitin i nding of an

endot hel i n pepti w%%géiﬁgéeag@#’?g%g%%?% Qéae%t% (ﬂcglfér)e] S%Cfm?%s%y"t’?lsan

about 10 [err] M ghidehinnanchertifiak agientprndy agerats sutialas sadilina clyalaelatt it
i ndi cat es thatts the co oni zi ng
the effects o

oypd or salt thereof is used for ant a
e AT Ve el WP RehE Bt inonostrarihs Shroan
i nhi biting the binfghdtleait, divtene §gtbinmpaplalRe taadHbokyeBiAd O lauryl ether.
6. Formul ations for other routes of adm nistration o
Dependi ng upon t (EIBRIRAIISIAC iR SiteE 288 Harter e afds Sgpregqmfmacbomdionide inghre

25 as topical apRlunt didaPbonadid 3NGABHNRN cBHORBARS CARHE S ts INALAE Shy HriRE
are al so contenpl ated herein For exanpl e

phar maceut i cal dGBRERYerofartiTied Wateictodybla iR ﬁ'ﬂ%f:r%teisoﬁ”érf@xwfés thereet. ditavoring
suppositori egg C%B%H{seﬁxcﬁﬂgr"ra@@rlaﬂ@vcfrlgrefréﬁgermeslgﬁﬁtsucﬁ_eﬁlsi?é, and %yﬁéhetic

suppositories are used herein nean soli odies for insertion into
rectum 30  whi Glendslef epmpainde nvhichsdguceeapiaasent tastebersitiog. one or nore

D) 0L oLt o WU AR ARL o BEL SNBSSl Bhol g S|

vehi cl es and profy | 98 t8ebate. vegetable oils or triglycerides, is preferably encapsulated in

PCT/ US97/ 17402 a gelatin capsule. Such solutions, and the preparation and en_cga‘gs?’ﬂlation thereof,

15 are disclosed in U.S. Patent Nos 4,328,245, 4,409,239; and 4,410,545. For a
liguid dosage form, the solution, e.g, for exmaple, in a polyethyiene glycol, may
be diluted with a sufficient quantity of a pharmaceutically acceptable liquid
carrier, e.g. water, to be easily measured for administration.

Alternatively, liquid or semi-solid oral formulations may be prepared by

20 dissolving or dispersing the active compound or sait in vegetable oils, glycols,
triglycerides, propylene glycol esters (e.g. propylene carbonate) and other such
carriers, and encapsulating these solutions or suspensions in hard or soft gelatin
capsule shells. Other useful formulations include those set forth in U.S. Patent
Nos. Re 28,819 and 4,358,603.

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

30 phosphate or sodium saits, more preferably the sodium salts, of one or more sul-

. fonamide compounds of formula |; about 0-25%, preferably 8-15%, of a diluent

or a binder, such as lactose or microcrystaliine cellulose; about O to 10%,



agents to raise the mel ting point. Exanples of bases incl ude tter
(t heobr oma 3YPP¥ :ﬁ ?/cerl n-gel atin, carbowax, (polyoxyethylene ‘gf ’ 402nd
appropriate m xtures of nono-, di- and triglycerides of fatty aci ds

Combi nati ons of the vari ous bases may be used. Agents to raise the
mel ti ng point of 5 suppositories include spermaceti and wax. Rectal

suppositories may be prepared ei t her téy the conpressed nethod or by
nol di ng. The typical weight of a rectal " suppository is about 2 to 3

gm Tabl ets and capsul es for rectal admnistration are
manuf act ured usin S.r maceutical |y acceBdt abl e substance and

by the same neth %’agg' ?tlﬂ“tl(b§ tTRFHET oCB g1 2 AQHITIFAsTALEh Qreellulose

The fol | owing e;savme%p%eulanqlau&egs {ifked SIS’ @Hrbde ridth POSARIGYR! ¥udhdsar e
not intended to limt the scope of the invention.
EXAMPLE 1 15 |v§|tc|§§q:armellose sodium {Crosscarmellose sodium NF is available commercially

2-(3-(3-(4-Cnl OPR?] rbevk ¢ AC- éPééEO#M'cSEAFp%FH%th) PAnSdUISRY! BAT BP¥&TLH0dtarch
2,4, 6-trinmethylphenyl [acetate [
3- Anmi no- 2, 4, - tgivnelahgfl arisePyA % oéaabbricant, such a magn?aiuen s@latate orelofand calcium

3- cyanonet hyl - ri e | o] (5
g, 28.7 mol ) i ﬁéﬁg ! ?;Fé P\Yfgﬂr%)ahgvan ad%e'!é)&gg%é%ﬁ ?Saet%c?'uraoé)r urs:?cr%m d
(30 mL) with coglvbnkgxa,Tﬁrevades dibtt rapgl bieak wpeowde d’e@lalkzetd matxle.rfor smmeldm“th ux

for 8 h before it was allowed to rt, and (100
n.). The mixt urét'?/@ff Yt 39t y5 9Bt f&ﬁ’&'ﬂ%r‘?&“%ﬁ”tﬂ o2 'E? a@l fied
Wit h sodi usindatipesrs etl"iéf’tdetlbefanﬁdﬂnl’t mbede.rtdneaéﬂnyéncﬁaﬁnmbay ingA&dients
organi c | ayer. was rked up. and concer}trat_ ed as usual {o give the

desired co 8unaa%§eéjﬁt%mmed28mp r§a yg'm 8% unction of the routq\@{ ﬁgqnmxstration

2-(3-(3-(4-Cnl oaﬂdshératohdfér that BO¥ezeby! sulfarmyl ) - 2-
t hi enyl carboxam do)-2,4, 6-trinmethyl phenyl)acetate To a

sol ution of N (4-chl B?angxm)lm egiRodimentotyg ferIuationa sy ICERSWPH EABtaining

2- carboxylic achgotls@%-Pod%prdthrdon, asmdm@@%\l Mo m#é?xﬂnwmmsbesé%o
m.) 30 was added 1,1'-carbonyl diimdazole (553 ny, ). After the

gas evol ufiosh PEaigebly, abritB3 %30faeAenes- Pore SQCt“an@!tﬁ)ﬂfm‘érﬂfl e gitona-
(3.1 9, 15 HBol }yige comwén@sdeﬁfﬂorm i; hﬁmuﬂ@ui éd/ongrémsw Sohas 1R el gffendO

[err]C for 24 h. The m xture was allowed to cool to roomterrperature
and poured to cef dbinder\syeh ag EgLrse or microcrystalline cellulose; about 0-10%,

preferably about 5% of a disintegrant, such as crosscarmellose sodium or

sodium starch glycolate; and about O to 5%, preferably about 1% of a lubricant,

such as magnesium stearate. Solid forms for administration as tablets are also
20 contemplated herein.

In an exemplary preferred embodiment, the formulations are capsules
containing 83% of one or more sodium salts of ane or more sulfonamide
compounds; 11% of microcrystalline cellulose; 5% of a disintegrant, such as
Crosscarmellose sodium or sodium starch glycolate; and 1% of magnesium

25 stearate.

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

In all embodiments, tablets and capsules formulations may be coated as

30 known by those of skill in the art in order to modify or sustain dissolution of the

active ingredient. Thus, for example, they may be coated with a conventional
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m.). The resulted precipitate was filtered and then purified by HPLC to

gi ve the desired conpound as solid (np 75-78 [err]C, 238 ng, 15%.
EXAMPLE 2

2-(3-(3-(4-Cnhl oro-3-nethyl -5-isoxazol yl sul f angyl.) - 2-t hi enyl car boxam do) -2, 4
,6- 5 trinmethyl phenyl)acetic acid A sol ution of methyl

2-(3-(3-(4-chl oro- 3-net hyl - 5-i soxazol yl sul famoyl ) - 2-
t hi enyl car boxam dQl)neacélH\ﬁdibéétm EMéW@dc}w%%@r@iga%E\Qa@’w&ejsgaﬁwdr@h)ose

(Exanple 1) in 1IN NaOH m.) was stirred at rt for 4 h before it was
acidified vm@qfﬁtétmmath@‘ﬁm ed HCl to pH1.2. The resulted white

precipitate was filtergd an r to give
2- (3-(3-(4-chl oro-3-nmet’hy I-&%%%)’(‘%tgo i s&{;lear)réga??is%%

t hi enyl car boxam do) - 2, aarﬁntmalrmtrﬂnyisplaenm peumtilyc cheiadteazed byhinfeetiso/ eithernp

]Iég-(g\l-\/PLE 3 113] gr rlt.%cu?anengély, m/?amusculariy or intravenously is also contemplated herein.

N[ err] - (3-di met hyinggerameethy be drdpdied i FohVBHIRIAGNYdris3 e(theChd REWId ?snlmfolﬂ¥|o1'5
- 15 isoxazol yl sul famoyl ) - 2-t hi ophenecar boxam de trifl uoroacet at e

3- Di et hyl ani nonefYRpPEN90NS. 63qlifti TRED f FHiddkp Rl SOlution or suspensigg in ligud grigr Eﬁ

THF (20 L) and dinyekibm) aﬁhsﬂﬁmﬁ%rﬁ‘— Sé‘u@%]%xb@:ents ard\@beE Yarapie OWfitéd, Galas
added 2,4, 6-trinmet Ibenz chl ori de The m xture

: ol ).
was al | owed to Wa??ﬁtL&?et @X/ICB%% éFﬁ?é‘Pgt‘Gr%’d&fﬂi’ dt 1’?%‘@& fls Pharmacegticyef or e

THF was evapohgt edy Apgkitibifs aAEQHSidiSstdmalesisSXbhas BndM drhoitE &JF - non-toxic
The organic | ayer was worked up and concentrated as usual to give 2,4, 6-

t ri met hyl phenyl - dewsliany |sah$taecénsupinas Westing or gmalisityirghegentonpld indferiag adsets.
nitrated and the d d 0 S |

niline as £§§%&%&g§ a@h%.ﬂ& 8@(9%98% Jfgd&{ggrds%& LG P ES RO 8 mple,

N[ err] - (3-di met hy$ewmaoetdrgl s@paarﬁmonqlmirhgpl phetr!rgahyﬂaswqeiotﬁhk@aod Syqbt:lh)yﬂrm5

Nerr1- (5o et o FRANBY B B bl OBUEBRA BT et ALALER i o
i soxa18l yleseil dfaimsphe 4Qmmtaphéﬂewrman8déattem Nouo? 6a©e'i%ﬁ)eswm

synt hesi zed e sane Lon as for

powder (np 92- 94[%?&?@%}%65&' i yl gf‘ta)perce age 3 active compoun r\'Ptame:d in such

parenteral compaositions is highly dependent on the specific nature thereot, as
well as the activity of the compound and the needs of the subject.

Parenteral administration of the formulations includes intravenous,

20 subcutaneous and intramuscular administrations. Preparations tor parenteral
administration include sterile solutions ready for injection, sterile dry soluble
products, such as the lyophilized powders described herein, ready to be
combined with a solvent just prior to use, including hypodermic tabiets, sterile
suspensions ready for injection, sterile dry insoluble products ready to be

25 combined with a vehicle just prior to use and sterile emulsions. The solutions
may be either agueous or nonagueous.

It administered intravenously, suitable carriers include physiological saline
or phosphate butffered saline {PBS)}, and solutions containing thickening and
solubilizing agents, such as glucose, polyethylene glycol, and polypropylene

30 glycol and mixtures thereof.

Pharmaceutically acceptable carriers used in parenteral preparations

include aqueous vehicles, nonaqueous vehicles, antimicrobial agents,



10075 g s reggome
EXAMPLE 4

N err]-(3-Methanesul fonan do- 2, 4, 6-tri nmet hyI ) phenyl - 3- (4- chl or o- 3- et hyl -
| soxazol yl') - 2-t hi ophenecar boxani de

3- Met hanesul fam do- 2, 4, 6-trimethyl aniline 9:8 To a solution of
2,4,6-trinethyl-1, 3- phenyl enedi am ne (5,82 g, 38.76 nmol ) and
triethyl amne (3.6 nmL, 25.84 mmol) in ethyl acetate (100 ni) at O[err]C

s 2000 TRt U] ol R A L

was stirred overnrght at e Was d the
filtrate dvgpar e ageits aeradisifying s, t@dusodehdgvm&hremwsigah’cs zed from

MeOH to give the 10 desired ro uct % Id) B.

N err]-(3-Met haﬁasq}'f‘?fowaae@ "B-3CF W@gﬁyﬁ;% S: 3- (4- chl or 0- 3- net hyl -

i soxazol yl')-2-thi Opfﬁaﬁ@%smxﬁfﬂedﬁs vehicles include Sodlum Chioride Injection, Rlngers

N err]-(3- I\/Ethanesulfonamdo 6-tri nmet hyl)phenyl - 3- (4-chl_or o- 3- net hyl - 5-

i soxazol yl ) 92- f’l’i?%‘ﬁ?fbd%‘b‘éf”ﬁd%edﬁf%é lpigstieynpirEls Yedenliepion PegHoshabhe” same

15 fashion as|hpraksd AtlgerslinfiRtiBnPROHSGUdTR patbritkAal UeBfdid Cncil A& e8! Sk -of
EXAMPLE 5 '

N- ( 4- Chl or o- 3- Yegetpblesoniginxeptianseyd il gou- ¢fl. rAgsarpe-al 2nd PRATAR PN WNpMégTobialr

go-qlano 4Cgr 30%é%%%pg%%?ﬁ?ﬁsééﬁ%fffgnamﬂﬁ:oc%ncsfgﬁa%mg% mtfst be added to parenteral

2, 4-di net hyl anprepreati@s8faogag@DirOmuitinig-dose contaiwrsmmcbmmmMOM) at
0[ err]C Wa%()ad??edso§ %ggyﬁéfg;ﬂet zw ngt( 50%1090 utanol met yélrgé%lé 3| OW| y. The

m xture was al 0’ room terperatu PYed at room
t enper at ur e overmidyistybeetac eacid esvass, wasﬂmdsau bénzthrNaﬁthonde anthe organic
| ayer was vvork% gﬁﬁ and caon centrated. as

RE

di ssolved in N, RRYHTY ‘f“*b?’r‘&%'a%m(‘bﬁg"r&? "?%‘I’cf %@u%%ﬂ%&gaaﬁ’ I%F’(')Tﬁoiﬁ
cuprous cyani dBuffkés EmcgJ,deJ;ﬁlbtha’fm}ﬁr)d citdage. Mitiddidart@sndiedd eediumdsisulfaaé.| ux

for 8handthen |l owed to cool.to rg oy, ed i tovva . The
m xture was ?'raé}ff‘glf“\ﬁff%"é‘%c@'é’§al§‘tem§)’ldé?§g?' “%ﬂ‘fﬂ He? ”Lﬁ}réé?‘%ﬂ’ te
was filterad, Bgdhssiathead sodium cérboﬂr’ﬁk!ihy&ﬁ:ﬂhﬁéd# hﬁfrhﬁ\fbr&ﬂ;ﬂhnbﬂﬁﬂeemb];e and
then concentr ata?\g po?yv?ny\{pyrrohgon esb an‘ymg agent rTE(x)nucrlltgideaBolysor iate 88 (%w%en %%%
A sequestering or chelating agent of metal ions include EDTA. Pharmaceutical
carriers also include ethyl alcohol, polyethylene giycotl and propylene glycol for
water miscible vehicles and sodium hydroxide, hydrochloric acid, citric acid or

20 lactic acid for pH adjustment.

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

25 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. '

Nustratively, intravenous or intraarterial infusion of a sterile aqueous
solution containing an active compound is an effective mode of administration.

30 Another embodiment is a sterile aqueous or oily solution or suspension
containing an active material injected as necessary to produce the desired

pharmacological effect.
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N- (4- Chl or o- 3- et hyl - 5-i soxazol yl ) - 2- (2, 4- di net hyl - 6- am nocar -

bonyl phenyl am nocar bonyl ) t hi ophene- 3- sul f onam de

N- (4- Chl or o- 3- et hyl - 5-i soxazol yl ) -2- (2, 4-di net hyl - 6- am nocar -

bonyl phenyl am nocar bonyl ) t hi ophene- 3- sul f ona#®9de was synt hesi zed and 5
purified in the sane fashion as for Exanple 14. The cyano group was

hydrol yzed to the correspondi ng am de during deprotection of the MOM group.
N- (4- Chl or o- 3- net hyl - Eqécaamaz@w&és-sé’ne(&fé !déat&tnhyslysﬁerﬁu&iamciarsh@ﬁyshphenyl ami
no- car bony] )t hi ophene- 3- sul [ ggn \gas obt aj ned as, a solid
40-43[err]C, 619 yplcally a therapeuticaily effective dosage is formulated EBERPRED

N[ err]-(3-Hydr O%r%eﬂtrénbmm hedsk RBEIYb: m(ﬂmmb%%%umbwlwﬁv or more,
i soxazol yl ) sul fano -t hi ophenecar boxam de

3- Acet oxy- 2, 4, 6- RFP%/ ‘P‘H’W‘afﬁ thefel % wiw of the actpye aompuw m thg treated tissuels).

2,4,6-tri met hyl I tLhLEt QY J2€,
110./3 m‘ml)ly Qmeé%e g?de'g 2%8% de\ngggé 5’82? F”lfgm h?'orl 8]"1%7 5
g, 95.6 mol) erthsmeﬂ®r®F® ta he adrndtuamedvas lrsemaisedf time. loveomdaghtood

IS0 Lo S, ISRERRL L 400810 USSR bR el o o HEEL

The residue was baitg ajteadecEamlTpiaS' tie 4et(ep-mbredohmmnaanyausjng d;duvmdteamg protocols

???Dngts}];?;ﬁﬁ T g; rEE%(y Q?tr%péré‘n&%%%e%”&@o 91' in vr test %a{a §(¥o %é n’o?ed %hat

N[ err] - (3- Hyrb oxgbrefitrribhd @BE pkagheabs srdytaied varowdnnik ige-&F-the individual
i soxazol yl')sul f anoyl - 2-t hi ophenecar boxam de
N[ err]-(3-Hydr ox‘x}ea}edzﬂt 5.0 P rtettRgA S'Hféﬁ‘;?Pdsth(’WQf ANy RATYC R Rybiest specific

i soxazol yl) sul fad&)ébeZeg.Mmmamaséea@maﬁom&.rﬁaa&b&atr@e@ ROinBiVid fa) @ded N
the 25 sane fashion as for npl e 14. The acetoxy group was hydrol yzed to

t he cor r esFIKut ’T‘ngff‘?y%ﬁsmi JLtSI’@F'leﬁ'é oddpe BEECN BHNBISIEHY ROMRATYISPH9 the

N err]-(3- Hydr Oxé’dmmlstratlon of the formulations, and that the concentration ranges set forth
2,4,6-trinethyl)phenyl -3-(4-chl oro- 3- rrethyl - 5-1 soxazol yl ) sul f anoyl - 2-t hi o-

phenecar boxahh dehakgis ayBtaxemairaSnly aed iaee Petoinyendeg 1g limiadlye scope ofppractice of

98/ 13366 he ciaimed formul
PCT/ US97/ 17402 the claime ormulations. -107-

EXAMPLE 7 The compound may be suspended in micronized or other suitable form or

3-(4- Cnl or 0- 3~ Mk By o S3drRBHAZPLY bdkS Aets Mhighies cgd?affp%mydr b groflice a

trimet hyl phenyl) i op enecar boxam de
3-ami no- 2, 4, 6- t rarpetugy | Tienfooatad the Sesulting mixfhioe degertdst upom afnumber of factors,

2,4,6-1ri maté’tyl blﬁgl%igfn% ﬁ\%‘ igte(n%gd gﬂo'OBeloFgEJn)nigtpatleFar(dlgwoe 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.
In many instances, the solutions of sodium salts, including the sodium
salt and sodium hydrogen phosphate saits exhibit compared to the neutral
25 compound. These salts also exhibit improved solubility over the neutral
compound in aqueous media. The sodium salt was found, in certain aqueous
formulations, to be as stable as the sodium hydrogen phosphate salt.
3. Lyophilized powders
Of particular interest herein are lyophilized powders, which can be
30 reconstituted for administration as solutions, emuisions and other mixtures.

They may also be reconsititude and formulated as solids or gels.



m.) were se ially added potassi um carbonate (17 g, 122 | yl
Y5kl Bes Mastsdo:

bromi de (11 nmml ). The m xture was stirred at rt overni efore
it was poured into water (- 1 L). The resulted precipitate was
filtered and washed with water, then dried in vacuo to give allyl

2,4,6-trinmethyl benzoate as a solid 10 (10.2 g, 82% which was nitrated
and then reduced as shown for Exanple 14 _4go. (procedure B and C) to give
allyl 3-amno-2,4,6-trinethyl benzoate. B.

3-(4-Chl oro-3-net hyl - 5-i soxazol yl ) sul fanoyl - N err] - (3-carboxyl -2, 4, 6-

tri met hyl phenyl) - 2- hj 1.de -

3-(4-Chl or o- 3- net hywgg’?%@)@i%@f@%ﬁgarfr%rmu-’ﬁfoé]rs rcf’- S(ogfucnérhlgg&oﬁep Z?Qﬁsg-hatel%r

t ri met hyl phenykpdiget, hirefersrhe sadibox aseitd ©f whs ssijotdnes e zechppoddpuninidrepodsess he
sane fashion as for gxangl.e 14.. The .all B’ll group was de ro} ected using a
literature pr olnsIfpsgd stability relative t6 formudlations of the neutrdl sulfonamides are

3- (4- Chl or o- 3- priviidd- SSpeakealiyl Yorhanatiairoy bulMramiifle 3diGaT Balxg/hs a sterile,
2,4,6-trinme hyl hen I&-Z-thi ophenec rbo%sam' de was obtained as a solid (np
179- 181 [er P C‘Poﬁ‘ﬁﬂ)}? pgwder are provided. These powders were found tg-hayp|iergased

3- (4- Chl or o- 3- gebhix), T8atis® xR EamUIaoNst dPEtredtar sdiidmntdédoxyl - 4, 6- di met hyl
) phenyl - "~ 2-thi ophenecar boxam de . , ' ) _

3- (4- Chl or o- 3- net hyThs-stergeadlyepiylizes pewrsr is-Agprar e oy dissaivios yihe godium salt in
di met hyl ) phenyL-24} Jul ggg}% AR ATL AR WA nSY AL DR rd fJ in the
25 sape fashion _aép? g’r a?rplbg 14%& 'rolg. 2-narh' ngc])- 3,x§'(-8%? %ggﬁ%bggr'\{fggc aci d.
3- (4- ChEexgipiedt.mSuhyeaudnt stecie diltyationudtf templutpefollpwed -yalybpRijizatibn
6- di met hyl yghe = 2= i i - i al.J np
O i et Y hBDe Dkbisr2stanara cdrRBRASHRGH RPUATLCS SFinRE A VAR A8 Uedsfed
PCT/ US97/ 17402 formulation. Briefly, the lyophilized powder is prepared by dissohliBg-dextrose,

EXAMPLE 9 . | | |
3- (4- Chl or o- 3- RREHPI TE2G1RB £287 §Y5“Bar¥Uiohy 'Y 5§ 5r B]UCPSS pisROTe 9" BINET REttAR)P) p

henyl - 2- bheaphbaec ar20oK apiefl@ably abolit 5 ta21 34, o a Jubablereiffyr| bugheay|

5 2-Br -4, 6:di net hyl ani line coupl ed wi th phenyl boronic acid
onder S B RS R Sy St psite o Fes iy TR K o Fipsaeds

yi el d. 15B. skill in the art at, typically, about neutral pH. Then, a selected salt, preferably

S oo 2 L e A08P0 M AR M i R: BB 18-85 s o
3- (4- Chl or o- 3- gmd byftebsoleoxdz9pichly dbbandyym/BDermid); (s2adaeanyl thé,résulfifg

di met hyl ) phenyl - 2-t hi ophenecar boxam de was sxnt hesi zed an? purjfi eg i r%ot he
same fashi on a&Vixwr ﬁ{ﬂr@bu@_bove room temperatlre, more preferably at about 30-35° C,

3- (4- Chl or o- 3- gRY Ryitre@-dntiP kaBE oW ekss UTharRMirmbl Bixkdre is diluted by adding more
20 buffer {so that the resulting concentration of the salt decreases by about 10-
50%, typically about 15-25%). The resulting mixture is sterile filtered or
treated to remove particulates and to insure sterility, and apportioned into vials
for lyophilization. Each viat will contain a single dosage {100-500 mg, preferably
250 mg} or multiple dosages of the sulfonamide salt. The lyophilized powder
25 can be stored under appropriate conditions, such as at about 4° C to room
temperature. Details of an exemplary procedure are set forth in the Examples.
Reconstitution of this lyophilized powder with water for injection provides
a formulation for use in parenteral administration of sodium salts of the sulfona-
mides. For reconstitution about 1-50 mg, preferably 5-35, more preferably
30 about 9-30 is added per mi of sterile water or other suitable carrier. The precise
amount depends upon the indication treated and selected compound. Such

amount can be empirically determined.



(2- phenyl - 4, 6vehiogabdIwngl ) phenyl - 2- t hi ophenecar boxam de was obt ai Ped7E897/47402
solid (np 178-181[err] C, 599 .

EXAMPLE 10 15

3-(4-Chl oro- 3-net hyl - 5-i soxazol yl ) sul fanoyl -N err] - (3-sul fanoyl -2, 4, 6-
trimet hyl ) phenyl - 2-t hi ophenecar boxam de A

3-Sul fanoyl -2, 4,6-trinmethylaniline -101-To a sol ution of

mesi tyl enesul fonyl chloride (5 g, 22.9 mmol) in THF (50 m) at O
[err] C was added ammoni um hydroxide (20 nlL). The m xture was stirred 20 at
rt for 30 nin before ialdnet dreboddiingbi,| e foenalasivapaoatad lyobhdizee solidetomBining

solid was filtered off wate nitrated and reduced as 9 rg?nstrated in
Exanpl e 14 r&r%@am éocgura[hy ge[rbp? ate or sodium, preterably sodium, salts of

3-sul fanoyl - 2, 4, &d 6 H%F@YUI%’HaHIa@ cb fpﬂ»ﬂ%é“o@'fé’rmula |, amd also contain one or more
3-(4-Chl oro- 3- rreth | -5-isoxazol yl ) sul famoyl - N[ err] - (3-sul famoyl - 2, 4, 6-

tri met hyl | phenyl efXheHpbpi@8ecar boxani de 25
3- (4- Chl oro- 3 et hy!| %bﬁ@x%eﬂ\%g)gzulufn%%fﬂsm hoSpIRHE f BIDYlat

tri met hyl ) phenyl - 2-t hi ophenecar boxam de was synt hesi ze and pUI‘ILfZI ed in the
sane fashion as in Exasplbilizing agent, such as LABRASOL DMSO,

(3 sulf anmoyl -2, SRR SRR oBRIRR aeal AL cpRotvindpysaidee

a solid (npP¥Eg-&i7[err] C, 69% . WO 98/ 13366

FCT/ US97/ 17402 . -109-

EXAMPLE 1 1 a sugar, such as sorbitol or dextrose.

N- (4- Chl or o-1 net hyl -ib- msmx;azmlrrseb)erabédimhedrahbybphellybmwmaf ooyt yriohé O-

phene- 3- sul f onam de Pent armet hyl ani | i ne

sol ution of pent%’ﬁﬂyﬂw&fg’oﬁghﬂe ¥ U YR PYeprRRlY 5°d'“'8r P\'F%Pgﬁ‘éﬁ RaAwre

(250 nl) at Of erdutfonydmsdedtdrafdohdadstetbrimiula QR BUTdre kL kY @bONAT &t Sotassium( 5
g). The m xture vvas stirred for 4 h before it was quenched with cold water.

The organi c | aydt"ofaR2at€oRE St et AW %ﬁ&l%'hé“?*é@ﬁcﬁ%b iR dsytiesd (Exanpl e 14,

procedure C) to give |RaRt 3HEk: @Yé@ﬂbh'é?r%dﬂn@gt@ Xh@lfgrmulgi(ponsBcontam one or more
N- (4-Chl oro- 3-net hyl - 5-i soxazol y ﬂent amet hyl phel_ﬁi‘/5 am nocar -
o o)

bonyl ) t hi ophEhe-s2d84p Falh ahPae or more su namnqq_q of3tognula I; a sodium

et hyl - 5-1i soxazoldﬂogpgatgp&m@ng,w%mggyl am nocar -
bonyl ) t hi ophene-3-sul fonam de was synthesized and purified in the sane

f ashi on as i n Bkanpl Eopriepl administration

N- (4- Chl or o- 3- net hyl ﬁd:éa‘?ﬁf@ré@ )areczior@a,a tdg#&g%lr B8 the !ﬂ)ésg a yféeémfgg

am nocar bonyl )t hi ophene- 3- sul f onam tal ne as a so
administration. The resulting mixture may be a solution, suspensxon, emulsions

20 or the like and are formulated as creams, gels, ointments, emulsions, solutions,
elixirs, lotions, suspensions, tinctures, pastes, foams, aerosols, irrigations,
sprays, suppositories, bandages, dermal patches or any other formulations
suitable for topical administration.

The sodium salts and other derivatives of the compounds may be

25 formulated as aerosols for topical application, such as by inhalation (see, e.qg.,
U.S. Patent Nos. 4,044,126, 4,414,209, and 4,364,923, which describe
aerosols for delivery of a steroid useful for treatment inflammatory diseases,
particularly asthma). These formulations for administration to the respiratory
tract can be in the form of an aerosol or solution for a nebulizer, or as a

30 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.



[err] C, 69% EXAMPLE 12~

N- (4- Chl or o- g‘-’%?’f%?fq 5-isoxazolyl)-2-(2,4, 6-trinethyl phenyl nethy ,g%"ﬁlgéaér-
bonyl ) t hi ophene- 3-sul fonam de 20 A 2,4, 6-Trinet hyl benzyl am ne

To a solution of 2,4,6-trinethylbenzyl chloride (5 g, 29.7 mmol) in DVSO
(20 nm.) was added sodium azide (2.9 g, 44.6 mmol ). The m xture was heated
at 60 [err]C for 3 h before it was allowed {4g,c00l to rt and poured to

wat er (200 m.). The resulted precipitate was filtered dissolved in wet
THF (50 nL) followed 25 by the addition of triphenyl phosphine (15.6, 59.4
mmol ). The m xture _ : t i |
wer e evapor at ed. Th\tlaval?jgs?o llj%m\%ggg %%HQQQ{? égfné%ﬁwlafyﬁﬁ—%%%gdJﬁflo\éghgﬁ#gﬁ%
solids were fil tappkehtigin, sugh@s ffor topitaé application to thasikin and andoubanersbuanesd
precipitate was filter. rie ngder vacuumitqQ give . o

D e betr et hyt SRR S4 76 NG I GHI iR, SR gions gagder appiication to
PCT/ US97/ 17402 the eye or for intracisternal or intraspinal application. Topical -alifinistration is
B. . . .

N- (4- Chl or o- 8- mEPRIATRIated PR 2N Esrmal dslivery and; 3isq Fn FATRIRtTAYIOR PR fyes of
car bonyl ) t hi opheme-odasdlt t@nawdiseon therapies. Nasal solutions of the active compound

N- (4-Chl oro-3-net hyl -5-isoxazol yl)-2-(2, 4, 6-trimnethyl phenyl net hyl am no-
car bonyl ) t hi oph@fREe3esiR) FAMRAPARS WHE SPat Ay MAsquHeRllYpRFaePtdde iexcipifats e
5 fashion as inwap@bemiflstered.

N- (4- Chl.or o- 3- et hyl - 5-i soxazol yl )-2-(2, 4, 6-trimethyl -

phenyl met hyl ami nocar bd1pe sehitigphetasticulaily toerenintrndrasioslsphthadmicagse rsay bel

(mp 175-177[4@rr ]f&’muﬁ:gto@d as 0.01% - 10"/%_is(o§<_>nic solutionﬁyFﬁzabXUé_S-EOwitﬁW&ﬁiaJ{é;

N- (4- Chl or o- 3- et hyl - 5-1 soxazol yl') - cyanomnet

tri met hyl phenyl sslthyl am nocar bonyl ) t hi ophene- 3- sul f onam de A
3-Cyanonet hyl -2, 4, 6-trinmethyl b i,ne To a sol ution of

1, 3-bis(chloronethyl)-2,4,6-t r%ﬂﬁ%l fe'?ﬁ"eur{%c?‘ﬁ) g, 46 mol ) in DMVSO

(30 nL) was added sodiinatlycfendeterafieL Soagticdbriyming salts]heeids, estars xhdrpeodvags,

stirred at rt overnight ,before sodiu zide (4.5 g, .69 mmpl ) s 15. added.
The mi xture was pﬁ%fgfag)&y e §(5{' rgrsraﬁ(sj ‘1[30 %C%mé%fné’rsemlaty %ﬁa%acﬁgg\é\@asiamges of
wat er (300 nb). nldrafacsid tomgingrgepagialgiigemaaeidi,i 4 taiteabid,cesyever prodrdg, 1. 5

m xt ure of 3-cyanonethyl -2 4, 6-trinethyl benzyl azide, . . .
1, 3- bi s( cyanorrelpfﬁfF a_%zy,l E,Sé{c]%m séit,t(% i%?wpﬁ%%fé%v‘éy%%gerem, which is effective for
1, 3- bi s(azi donetzhydgonzirh thd &fifems oy lebaog@ne, arhlalicrafinygtthé @ymptomyas anot

separated but V\%gdgtrh%ﬁ%?nged\{\gtgg c}lsrcjr er]r?rcla){lirﬁwrl]t())igggib?ﬁdir(lg'%f %’n e?w%o%iln) pépr%ide 10 an
ET receptor with an IC,, of less than about 10 M, within the packaging
20 material, and a label that indicates that the compound or salt thereof is used for
antagonizing the effects of endothelin, treating endothelin-mediated disorders or
inhibiting the binding of an endothelin peptide to an ET receptor.

6. Formulations for other routes of administration

Depending upon the condition treated other routes of administration, such

25 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 rectum

30 which melt or soften at body temperature releasing one or more
pharmacologically or therapeutically active ingredients. Pharmaceutically

acceptable substances utilized in rectal suppositories are bases or vehicles and



20 wet THF. W@ os/ea6¢1 on was conducted and wor ked up as in Exarpraser4e2 _
(procedure A) only that the HCl solution was basified with Klerr]CJerr]

until no nore gas evolution observed. The m xture was extracted with
di chl or onet hane and concentrated to give only the desired
3-cyanonet hyl -2, 4, 6-tri met hyl benzyl am ne (29, 25%yield). 25 B.

N- (4- Chl or o- 3- net hyl - 5-i soxazol yl ) - 2- ( 3- cyanom@3hyl - 2, 4, 6-
tri met hyl phenyl net hyl am nocar bonyl ) t hi ophene- 3- sul f onam de
N- (4- Chl or o- 3- net hyl - 5-i soxazol yl ) - 2- (3-cyanonet hyl - 2, 4, 6-

tri met hyl phenyl metagghemonessy thenykitingi patte nexadnsied boBasasiBclas dotohhrftered

and purified in the sane fashion as in Exanple 14. N-(4-Chloro-3-nethyl-5-
30 _ (theobroma oil}, glycerin-gelatin, carbowax, (polyoxyethylene glycol) and

i soxazol yl ) - 2- (3- gRaRIRkD Wixdrés @fHo'nHBtd?y!arPJ‘ %&@H&x'o@%m%&%@am&ns

phene- 3- sul f onam de was obtained as a solid [err]

98/ 13366 of the various bases may be used. Agents to raise the meltlng pomt of

PCT/ US97/ 17402 e . — "

EXAMPLE 14 5 suppositories include spermaceti and wax. Rectal supposnoneé‘%y be prepared

N ( 3- Cyanonet hyl - 2jthebby rtherebhrplrmedyhgthed (ot-byhvinolding3 - Thet typlcabweight of a rectal

i soxazol yl sul fam)ﬁl - 2-1 hi g Enec? am de, N(sul fonam de)-N a-salt

A 2,4,6-Trinet V?)?‘lsé{ﬂ/ 8P rI?I To a nixture of

a-chl oroi sodurene (5 ¢ Ta%%t%nmmlpkuiaadorsmdwrﬂderya;etrdﬁon are n{aauﬂacgurebh&x@ the

mmol ) was added anhydrous DMSO ( m.). The exothermc¢ action was
stirred until theSF’é‘écR'?adﬁ‘aﬁ?S{‘t"iﬁ“é %&§p%?bieo6‘r‘ﬁstt%'h”ﬁe?%ﬁ BYéh%@amﬁ “methods asifen

heat ed at 80[ qor ]| ornfiaB&ndT¥dt ord CadlinlstiaBiohhe reaction m xture was poured
into water (200 nL). The resulted white precipitate was filtered, washed

with 10 water, dried to give 2,4,6-trinethyl phenylacetonitrile as a white

powder (4.5 g, 95%he follown% examples are included for illustrative purposes only and are
3-Cyanonet hyl -1-nitro-2, 4, 6-trimet hyl benzene To a suspensi on of

2,4, 6-trinethyl ph@nyrraéeéeﬁm fifnitethe copg ot ithe inveptienaci d (40 nL) at
RT was added dropwi se 70% HNO err] (20 mnl) Bﬂ Herr]Sqerr] (5 n)
15 The brown reaction m xture was stirred , poured into ice-water
(500 nm). 15ThMgshplddd3-(3d4-Chlarp st meth vl R-isoxazopisuitamanle2-thinnyleathoxamido)-
was washed with 2.4.6qxireethylpheeyl)aretateMgSO err] and concentrated to give

3-cyanonet hyl - 1- nI%tI’O %néth@T3Am§)o&h@ %ﬁ?%@ﬁﬁggﬁa?@ oil (5.8 g,

quantitative yield met hyl aniline 20
To a solution of 3- cyarTmtShyaItlo_ﬁL ofri§- C‘ranomafthﬁ-z ﬁtﬁfmrhyﬁyéxmzl@ne(seé EBagpien 14,

(r)rfEt hanol (150 m_) p\r%ec:re%u%e%l)l?g' 3' lymmcc)jl m m GHOV%& rvivzgseacfd(sedgcénnce%?ragé‘d

20 sulfuric acid {30 mL) with cooling. The resulting mixture was heated under
reflux for 8 h before it was allowed to cool to rt and diluted with water (100
mL). The mixture was stripped off methanol and the residue was basified with
sodium carbonate and then extracted with ethyl acetate. The organic layer was
worked up and concentrated as usual to give the desired compound as an oil
25 (5.2 g, 88%]}.

B. Methyl 2-{3-{3-{4-Chloro-3-methyl-5-isoxazolylsulfamoyl)-2-
thienylcarboxamido)-2,4,6-trimethylphenyl)acetate

To a solution of N-{4-chloro-3-methy!-5-isoxazolyl)-3-sulfamoyl!thiophene-
2-carboxylic acid {1 g, 3.1 mmol) in anhydrous N,N-dimethylformamide {20 mL)
30 was added 1,1’-carbonyldiimidazole {553 mg, 3.41 mmol). After the gas
evolution ceased, methy! 3-amino-2,4,6-trimethylphenylacetate (3.1 g, 15 mmol)
was added and the resulting mixture was heated at B0 °C for 24 h. The mixture

was allowed to cool to room temperature and poured to cold 0.5 M HCI (100



water), zi nc (6 g). The exothermc reaction was Vi goro d
. v Shes e

unti | ck to RT (2h). To work up the crude m xture

filtered off and the cake was washed with met hanol. The methanolic
solutions were concentrated 25 and the residue partitioned between ethyl
acetate and 1 N NaOH. The organic | ayer was dried over MgS(ferr] and
concentrated to give 3-cyanonethyl -2, 4, 6- 10‘,'trl nmethylaniline as a |ight
brown solid (3.4 g, 69%. D. 5- Ami no-4- chl or o- 3- net hyl i soxazol e

To a solution of 5-Am no-3-nethylisoxazole (9.8 g, 100 nmol) in 30

met hyl ene chl or 'rgl‘?)h(%Qeoréync}eM\?%zc%qga%g \b’ﬁshq’hltgrreg L‘J‘%C{hgl rBu({jr?ecg Jb4 %Plgf t? 93/& tIhSr

nmol ) at OC over e perio fleact Lon Xt ure
2h at RT. desirewclemppubth@srseiid timpn7 $A78t UC .e29B eng; arsent r at ed and
partitioned WO 98/ 13366

PCT/ US97/ 17402 EXAMPLE 2 S112-

between 1 N NaO2-(3L{SMA-Chiote Bhyitthat BLisd dazoK Rifainby!)-Bhthidhytanh sxandi6)-2 \486-
washed with & Ngh&@;ﬁym@é,@u)acmd B&ig dried over MgSgJ err] then concentrat ed
to a brown solid, For purification the product was reprecipitated from

chl or of or mf hexane t heh spegip) sfanethyked- (Brféﬁﬁswwp Sawethl-6tipexeanly|sulfagiovd-2-
5-amino- 5 4- tﬁ.lahwcgr&xgﬁmwlz &@sﬁmétﬁyﬁﬁeﬁyspa’c@mesh y()@%do(ﬁéngnon

E. 2- Car bonet hoxy- 3-[ N- (4- chl or o- 3- et hyl i soxazol - enesuflf ona-
m de {eprapiel Uripy '\bNa@@%‘im mét wasm‘tllrregmpéfm‘bh beforRldHwW@B. dxidjfied
0.21 nol) in HRO[Lr

5-am no-4-chl or SN'CS& Ibﬁceg&pﬂewqg%xazglzg f%% %@;ﬁeéqgﬁge %rm%'tlé}éng‘g’ﬁ& 'E]erEd gnd
THF (65 nl) Whdelriediarr tygeholvzer to give2-3@- (@dﬁrajdorof:% @ty l%-isdkdzotyl10f amhay))- 2-

stirring was ad ox t hi ophenesul f onyl
chloride (22.2 45%52‘ %%o%ﬁ%o)cﬁfe}_ﬁ:tr%%thm%%enﬂme X%%f%?rﬂv%t%\?gﬁéji@p;&ﬂr%
The reaction mxlﬂlj!r BCwd4 rsgi 7T8%d. for 10 min then guenched with H20 (5
m) at the sane tenperature. To work up %rﬁﬁgpl on 15 mxture was poured
into 4N HCl and the product was extracte 'Y' hyl acetate. The
conbi ned or gani &¥-(Bedimetindiraihowmethy v 8 8-trinhethylphenp B9 whitbro-3-mes-5-
extract ed witsh hsdxazsigtsutfaineg)Satiidghenetarbdemidentifloedab&ate sol uti ons were

decol ori zed W|t actiyat ed char.coal d.to Olerr]C and acidified with
4N HCl . ‘pr oo%@fmﬁg‘ggi"%?'af’gﬂ?%y‘l tf'f'}eé?‘{'ﬁ'ﬂ[‘l‘?mashed with water,

dried to give 2- To a mixture of THF (20 mL) and dimethylamine {20 mL, 40% wt in
water) at 0 °C was added 2,4,6-trimethylbenzyi chioride (5 g, 29.64 mmol).
The mixture was allowed to warm up to room temperature and stirred for 4 h

20 before THF was evaporated and the aqueous residue was extracted with ether.

The organic layer was worked up and concentrated as usual to give 2,4,6-
trimethylphenyl-dimethylamine in quantitative yield. This compound was then
nitrated and the resulted nitro compound reduced to the corresponding aniline as
demonstrated in Example 14.

25 B. N2-(3-dimethylaminomethyl-2,4,6-trimethylphenyl)-3-(4-ch|oro-3-méthyl-5-
isoxazolylsulfamoyl)-2-thiophenecarboxamide trifluoraacetate

N2-{3-dimethylaminomethyl-2,4,6-trimethylphenyl)-3-(4-chloro-3-methyl-5-
isoxazolylsulfamaoyl}-2-thiophenecarboxamide trifluoroacetate was synthesized
and purified in the same fashion as for Example 1 as a powder {mp 92-94 °C,

30 18% yield).



20 car bonet heyeyegti3bk (4- chl or o- 3- net hyl i soxazol - 5-'yI ) ] t hi ophenpenivkenemsde

as a - white powder (23.4 g, 759%. F.
2- Car bonet hoxy- 3-[ N- (4- chl or o- 3- et hyl i soxazol -5-yl)-N MOM t hi o-
phenesul f onam de To a sol ution of

2- car bonet hoxy- 3-[ N- (4-chl or o- 3- net hyl i soxazol -5- 25
yl)]thi ophenesul fonam de (3.3 g, 10.0 mmol ) 15FHF (50 m ) dii sopropyl

et hyl amne (1.9g, 15.0 mmol) was added at OC foll owed by addition of
brononet hyl nmethyl ether (1.5 g, 1 2.0 mmol). The reaction m xture was
stirred overni ght at RT. To work up BXreviPegdti on m xture was
concentrated and artitjoned, betyween water and ethyl acetate. The

organi ¢ |ayer was"ussHethangsulignamidesdet.6-1metaylinhenxl3dichladanery)-5-

concentrated to drezolviz-Hicrhenessrbexpmide

(4-chl oro- 3- met hyA | soxgmdtnanexLikaid¥t, SitmbeRSHMHonan de as a greeni sh
366

oi I . (3.59, 90% . WO 98/ 13
PCT/ US97/ 1740§g To a solution of 2,4,6-trimethyl-1,3-phenylenediamine (51839, 38.76

G 2 Carboxy S hioltaffRiiRnata ML BY8 b %3284 mtndh b BerVPYLLO OPISORRY Wt B%c
2- Car bonet hoxy- 3-W#é gddeshinetimn8sutbirtyy Ichiwidazi@l mb- 95 )BANMMIN drviperise. The mixture
phenesul f onam de . 0 . 8 ) 4n a mxture of THE (30 m ) . and .NaOH
5050 ) was. sctas adrrdpVerfeRE) ir? et il e it Rk e et et
wat er (20 wrky camcknerstadacTied redulte dedoliy lwBceicaial(ifedrirpm VROV gike the
sol ution was acidified with 1 N HC then extracted with ethyl

acetate. The \& g&lfeted \Ré?dém d's’ QM%ME’ with water, brine, dried over

MySO err] and coment rNg-@dvikthagestifoframido-2,4,6-trimethyliphenyl-3-{4-chloro-3-methyl-5-
car boxy- 3- [ N- (4- chl or dséxazelyhyd-ihsspt@netarboyamidd- MOM ]t hi ophenesul f onami de

as 10 an oil (quanti é\?;n)é\f/'ﬁ %:el d) . H, .

3- [ N- MOM N- ( 4- Chil or o- 3 et a%%f?&amd?r!z)"aﬁftﬁ&eﬁﬂ‘\f'Wﬂy'r%-i(%-ﬁh@f@?»znethvlﬁ-
carbonyl chl ori desoxazolyl)-2-thiophehBcatb8RarHideOW aQfsynthesized and purified in the same

2- car boxy-3-[ N (4-chl oro- 3-net hyl i soxazol - S;I‘yI ) - N- .

MOM t hi ophend$ul fiastan @& it Exxmgpiesl es grrAvyderimp AdQt13%°6f 1IUFYE. ni) and

15 chloroform (5 m) pyridine (1 drop) wgxsmpigdsat O[err] C fol | owed by
addi tion of 2M L sol ution of oxaIP/I chloride (4.5 m, 9.0 nmol). The
reaction nixt ur e NiffsChloro-3-methyl-adsarpgehylghi2. 4dimgthyir6-aminRearporyipherytaminon
m xture was concé&dthoayBthiophene-3ysitanamideiced pressure to renove all

vol atiles. The dggi re%_eg%&%_mthyianmngbt ained as a sticky oil which
solidifies upon standing. 20 1.

3-[N NOV# N ( /Z_OChI or o- éfmetswytiqbrs@k@zﬁdirﬁ_emv)mﬂinnd_ﬁﬂj@ an$P]Q hirophene- 2-

o e "L, SRAARAIRLD® Lot B 5o 8. o
84.9 mmol) slowly. The mixture was allowed to warmed to room temperature
and stirred at room temperature overnight before it was washed with T N NaOH.
The organic layer was worked up and concentrated as usual. The residue was

25 dissolved in N,N-dimethylformamide {120 mL) followed by the addition of
cuprous cyanide {14.5 g, 161.8 mmol). The mixture was heated under reflux for
8 h and then allowed to cool to rt and poured into water {(1L}. The mixture was
treated with excess ethylenediamine and the precipitate was filtered, redissolved
in ethyl acetate, dried with MgSO, and then concentrated to give the desired

30 compound as an oil (6.7 g, 55%).



THF (20 m) 713 sl rogen was added a sol ution of '_'3-[I\I-ND\/+N1>@47[§917,W4QZ 3-
nmet hyl i soxazol - ﬂi} am nosul fonyl I t hi ophene- 2-carbonyl chloride (1.3 ng,
3.325 mmol) in THF (10 n) at O[err]C. The reaction m xture was al |l owed

to warmup to RT and stirred for 2h. To work up the reaction m xture
was poured into 0.05N HCl and the product was extracted wth ethyl
acetate. The organics were washed w t h.d5N HCl, water,

hal f-saturated NaHCO err], water, brine, dried over MySO4,

concentrated. Purification via colum chromatography (silica, 40%30 ethyl
acet at e/ hexane) glave R=(BNeHEAINmethyiB-0b0a231IEL 124 &mhetR ls-5mmocar-

yl')am nosul fonyl | t hi omwmeayaanmwmma, end-SXaAondhiag! - 2, 4, 6-
trimethylanilide as a clear oil % 76% WO 98/ 13366
PCT/ US97/ 17402 N-{4-Chioro-3- methyl |soxazolyl) 2-(2,4-dimethyl-6-aminoggg-

;].soxazgll_ gﬁsa?gw ?Pa?hop %ﬁ%carﬂé{ ‘grknél%gyé }'N? ngﬁg%sfa%e% ﬁégs%:d a¥d

A sol ution of5 3- ;[Lmn‘m\mNhe4al®h|fesmeeaﬁébhﬁkampbea‘zlhl The cyano group was
yl') am nosul fonyl ]

trimethylanili de™X ({2616 t%t%gg}reﬁ%@{dm ﬁﬁdgf“§'”§ er?dmegﬂg OHéPé ?&O% %’%\%s

stirred at 65- 72ﬂe4+qmbrbdi—rr@ﬂ£,h}5 a?m(amryib -24R2  Bhimieetad 6-aminvic tbone!phasyl s@dloed
and pour ed |n . pr odu taken i nto,et o
retate. e . cambgnBEbhe s aukinarie hAR B e pd e M af Y b, s

NaHCO err], brine, dried over Ngsq @axAmpcpBcent r at ed as an oil. The
oil was recrystallized from et acet at e/ hexane to gi

N- (3- cyanone ChyIN2‘34"'Ed't°|"i/‘r1';'e‘3 P phegyk %%ﬁf‘[ﬂ’%?@nethy' 5

net hyl - 5- |soxazdP?’Fa§Bl‘/f”5H'6§H‘7¥"é’= Rﬂ?ﬁéﬁ%’é’ﬁ%‘ﬁm@&m de as a white solid (41 0
g, 919 . TRE Profutody3 DA B rife i) Was di ssolved in et hyl
acetate (70 m). The sol ution was washed with saturated NaHCJO err],

brine, dried over MySEP @rsojution of 2.4 ghErimetytrbgnaintid} ar d3dc@mqlr ardur e,
Met hyl ene chl or It@hetr(ylé}mn)e was sdde@l/éﬁw%ﬁ hn sttlyi bBGd P2oONRY s Aot iRy

of ether. Na-salt of N (3-cyanonet
tri met hyl phety| )chiorfde chb @ @536 mwzﬁccmw*gmaﬂo?@ Jinefraxdyre)was stiired

i tratt on ( 202ry gl “TE i RHuas Byl PRbPafFafe ESIR BUEEAY
3H); 2.21 (wasigd) with, BB HE, ’Gﬁ)orgamgda(f@' Whl drigd @Bd(apncéifrated. ak3usudl.

2400 7,72 (. 1 BlisueMbod plhu EHmphR 4 WFb)eadd 5 ardhucrBE, 1002

1417, 1292, 1132, 1 anaIyS|s oun 44, 68;
H 3.92; N, 10. 1c8%m@ﬁserat§d-l[f@r&x]a@1m{ éﬁr(pr@[derer FBlegive 3-acetoxy-24B-H err] O

requires: Cogtd. tgﬁ?eék%am ,}é N, 10.43.

EXAMPLE 15 oxyrret hyl - 2, 4,
6-tri met hyl phenyB.) - 3- §4{Z:Hiydmoay-2; %thyrietﬁyl);ﬁﬁny!-B-(4-ch!oro-3-methyl-5-
i soxazol yl sul f anoyl )-mexﬁowhmmmmmmecmsuammam de) - Na-sal t

A 3-Ntro-2,4,6- tl(l”’gahm{rlo r}ZEIGCtn(?lnCe"chyl)phenyl 3-{4-chloro-3-methyl-5-
isoxazolyl)sulfamoyl-2-thiophenecarboxamide was synthesized and purified in the
25 same fashion as for Exampie 14. The acetoxy group was hydrolyzed to the
corresponding hydroxyl during deprotection of the MOM group. N2-{3-Hydroxy-
2,4,6-trimethyliphenyi-3-(4-chloro-3-methyl-5-isoxazolyl}sulfamoyl-2-thio-

phenecarboxamide was obtained as a solid (mp 75-78 °C, 54%).



To a suspensi GREdk/1336é, 6-tri met hyl benzoic acid (4. 69, 28 mol ) iperAYr17402
HNO err] (85 m) conc. Herr]SOJerr] (5 mM). was added dropwi se at RT. The

br own reaction mxture was stirred for 1 h, poured into ice-water (500
m ). The product 30 was extracted into ethyl acetate, the extract was
washed with water, dried over MySO4 and concentrated to give
3-nitro-2,4,6-trinethyl benzoic acid as a yell ovp7- solid (6.7g9, 94%.

WD 98/ 13366

PCT/ US97/ 17402 -115-

B. 3-Nitro-2,4,6-trimethyl benzyl al coholEXAMPLE 7 To a sol ution of

3-nitro-2,4,6-tri en 0|c anhydrous
THF (100 M) was ;%Bfgﬁ‘ )C; ﬁg’&ﬁz %hé“'%"l‘iﬂ"‘i"rNJTeqﬁa(’BB"\é%
63.8 nmol ) dr opwi SEmMethyp 'F'P"] "WHB“?'@&EEQ%H’WH%(ture was stirred overni ght

at RT, 5 cooled tA) O[EAN;C;‘;, Antho2 N6 Medeiyidendder - The product was
extracted into ethyl acetate, the extract was washed with water, dried

over MgSO4 and 5 conteatschition Qf02,g1 §-arimethylbenzoic acnd (10 g, 61 mmol} in DMF (100
- acet oxynet hyl - 3- r a el | ow oil
(650 Bag > Ml Wafe Sedlenfibf e BB SarBonp iz 9, 122 Sl B any

To a solution of brawateokyimet YIS @mnlit r Dhe rixthird wasrettlm;eldeameMe(rﬁgr&gbefore it

(> 79" n 25 i "or 0at eyt St belid: PR TR e R R AR R ter e S0 vashea
v! gorously stirredvigmwwdter, tt;w?\msingamkh vh@.nd?ﬂa Q@b)allyﬂ'ﬁ,%@&hmﬁﬂﬁlﬂiﬁz@éfﬁﬂeﬁ_ﬁ solid

m xture ilLtere and t he cake was washed with nethanol. e

met hanol i ¢ 15 oln{)lzoﬂsg Tt VRIGH V83t ?'H@&‘di ?'bdsa“%'ieﬁ'h"ée%@szbomn tof fxempiey 14

HCl (300 mli). The (pmcedmsslaublca 0edied amh m.doemveidnmtrfyu&ewzasteon the
solution was basifjed w gm crystalline

NaHCO er r ]
precipitate was taken |§1§‘bcgl°ﬁ s 'aeﬁtva{f'éso*rﬁe'vnsu*fa'esw'r*\éc(? cRakoptitedfir at ed
and the residual produdfinMsipyiPhenylind thigphraegprbogpmide chr omat ogr aphy

(25% et hyl acet at e/ hexang.- Ch%r@BWﬁeﬁWASQE@?&YBﬁI}M*an?@ﬁ NB- (32<,Qarboxyl 2,4,6-
trinmethylaniline as a pink oil (3.8 5% .

3-[ N- MOM N- (4-Ténl df'myiﬂehwﬂr%au@mﬂnesarppmmq@omSfwmqsaaﬂdowbnenfzed in the
car boxyl ic acid, %a%eitagméﬁeﬂ% 'Eaar%p%aiﬁ' 'ﬁ%@lb?@'oug(i?ﬁﬁ fegrotpeted usltY §

conpound was syntheS|zed In the sane shi on as
(4-chl or o- 3- met hyI“T%’rQMEcWO@dW% adriddshipfoodryn §th i D frioe azo! 2 ssithiabrevi-N’ d 3-cachakyl-

3- 25 cyanonet hyl
2- (3- Acet oxynet hylz-z 63"@”%‘?‘."@%%1 Qﬁﬁﬁbﬂﬁec_af bg?"@ﬁ]'%? o33 oBiqingd s a solid (mp

i soxazol yl sul f anoyl7B8-281 Hi@f&hkcar boxam de, N(sul f onani de) - Na sal t
Toasolutionzﬁ; 3-[N MOM N-{4- Chl or 0- 5- et cgt<ﬁzol-3-yl)am'no-

sul fonyl I t hi ophene- 2- carboxylic acid, 3- ace oxyne ylanilide (400 ng, 0.90
30 mmol) in aceti3:{4aChidrg-3-methyb5- |§ﬁ:bemlmsmlﬁamm NE 2R chriaixgl-2)6-dimethyliphenyl-
Herr]SOerr] (2 d?rtbqimshenecaboxamndeadded afterwards the reaction mxture

Was ool e and pourod ITECRALER T oBYFjsoxsra il 2 e dkech i nt o
et hyl acetate. Thdireathylpherwh2-thaphedessrbdxawsitierwas synthes»zed and purified in the
25 same fashion as for Example 14 using 2-amino-3,4-dimethylbenzoic acid. 3-{4-
Chioro-3-methyl-5-isoxazolylsulfamoyl-N?-{2-carboxy}-4,6-dimethyl)phenyl-2-
thiophenecarboxamide was obtained as a solid {mp 171-174 °C, 66%).
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brine, dried over MgS err], concentrated to an oil. Colum chronat ography
(10% met hanol /. met hyl ene chloride) followed by trituration of the -
obtained oily material with ethyl acetate/hexane afforded

2- (3-acetoxynet hyl -2, 4, 6- -108-

trimet hyl phenyl ) - 3- (4-chl oro- 3- et hyl - 5-i soxazol yl sul f anoyl ) - 2-t hi ophene-

5 carboxam de as a white powder (1 80ng, 49% . The above-nmaterial (240 ny,
0.47 mmol ) was dissolved in ethyl acetat . The solution was washed
W th saturated NaHCO3, brine, dried over%@err] concentrated under
reduced pra}s‘k—@hmro{%mhwwﬁssc*dmmBelf(m@vlﬂr'y -(Zashertytié B- dimethgitphenyl2r
fol |l oned by thiophddec¢arboxaphidet her. Na-salt of

(2:hl(grgcgt ?n);%lglt&yl i g% zﬁ'gf’ﬁ gﬁ#'f'é{'f&&}? '?NGZ)Y ﬁl (()gheﬁgcar boxam de was

precipitateds az-Baombi4, e-d'irﬁbtfdlaﬂ‘lir@hms:ouﬁﬁhabﬂd plhymﬂltldrbr&it:lwu under
(209ng, 83% . [err]H NWR er ré) T’&‘ 2-02 (s, 3H);
.13 (s, 3H): 23%7’ { sonditigns o S&’e(% d'me”‘éb epy '”2%/" ¥eldg (s, 1H):
7.41 (d, 2H); 7g.71 (§L(4-:Hfuoro% %e%l-@tsoi%‘z')oiyl)lsafﬁrﬁ IN2-(2-phenyR4%L, 2963,

1730, 1602, 1497, 14&%&#@%@% B3hio Glxbiidd! enental 15 anal ysis
found: C, 44.94; H, 4.20; N, 12. err]H errJCI Nerr]Nag err] S[err] * 1.5

Herr]Q requir e%—M@hlczm-ag@etrpy[- isgyazofy!)salfamoyl-N*-{2-phenyl-4,6-

EXAMPLE 16 49 ethyliphenyl-2-thiophe boxamjd thesized and. purified
2 (3. Hydroxymat%ml 2/)5) enY r2I me“t) ngﬁgrn orx§m e 4‘-NaCSh yonr oesnze arF_I Puré ied in the

i soxazol yl sul faﬂm]ﬁl )aswqmas)phM¢ bb%aﬁﬂd&hlczr@ -3-methyl-5- vSAxmlluj)tqunmoi/l -N?2-
2- (3- acet oxymet
nmet hyl - 5-1i soxaz‘lgl yfl?am)y #F@%Rgﬁgéhé g? %fggnglxgbqq%xvéﬁ%fjgtain% af( 5§8hcr’rg,

0.49 mml) in a(n’m 1%@-81(5Cn5§3%/l/as cooled to O[err]C and charged with 25%
solution of sodi um nmet hoxide in MeOH (1 Q%D 359 mmol ). Stirred for 30 mn
at O[err] C then the nethanol was rée dded IN HCL (10 m). The
conpound 2515 wa3-{4-ShioroiRmetietiByikoselyliselfanhbe-Nx 3-adtarveyd- 2w Shed wit h
wat er, brine, chﬁheﬂhyl)phenyb&&hwb@éiﬁcamc]x,anﬂdmcentrat ed. The residue was

addi 11 on of hexime. FReneyEER bI mp iR nyi . P P Y
To a solution of mesitylenesulfonyi chloride {5 g, 22.9 mmol) in THF (50
mi) at O °C was added ammonium hydroxide {20 mL). The mixture was stirred
20 at rt for 30 min before all the volatiles were evaporated. The resulted white
solid was filtered off water and nitrated and reduced as demonstrated in Example
14 (procedure B and C) to give 3-sulfamoyl-2.4,6-trimethylaniline in 47% vyield.

B, 3-{4-Chloro-3-methyl-5-isoxazolyl)sulfamoy!-N3-(3-sulfamoyl-2,4,6-
trimethyllphenyl-2-thiophenecarboxamide

25 3-{4-Chloro-3-methyl-5-isoxazalyl)sutfamoyi-N?-(3-sulfamoyl-2,4,6-
trimethyliphenyi-2-thiophenecarboxamide was synthesized and purified in the
same fashion as in Example 14. 3-{4-Chloro-3-methyl-5-isoxazolylisulfamoy!l-N2-
{3-suifamoyl-2,4,6-trimethyl)phenyl-2-thiophenecarboxamide was obtained as a
solid (mp 214-217 °C, 69%).



2, 4, 6-trinmet hypbamske - 3- (4- chl or o- 3- net hyl - 5-i soxazoy! sul f amoykETRssbhizasz
phenecar boxam de as a white powder (205 ng, 90%. [err]H NVR (DMSO-d[err]);
30 1.99 (s, 3H); 2.11 (s, 3H); 2.22(s, 3H); 2.31 (s, 3H); 4.47 (s, 2H);

6.91 (s, 1H); 7.41 (d, 2H): 7.73 (d, 1H); 10.83 (s, 1H. IR (KBr):
3424, 2963, 1637, 1527, WO 98/ 13366
PCT/ US97/ 17402 -108- - 117-

1492, 1411, 1267, 1186, 1151, 1109 cnferr]. Elenental analysis found: C,
48.50; H, 4.10; N, 8.63. (err]Herr]CNerr]Jerr]S[err] requires: C,
48.56; H, 4.29; N, 8.94. EXAMPLE 11 EXAMPLE 17
3-(4-Chloro- 5- rret h | i soxazol am nosul fonyl ) thi ophene 2- car baoxylic

acid, N 5 (3-cyMdidiergr3- Q‘eilf‘yé‘st"ﬁ?ﬁ.;f’w)l‘g -pfintpae thylghenyjaminocarbopylithio-
3- Qyanonet hyl - 2, Phener3-ffonamids | i ne

3- Cyanonet hyl - 2, 44 6- trpémgllgg{,@rynl,,h,ge was synthesized and purified as in
Exanpl e 14. % Am no-4-chl oro-5- net hyl i soxazole 10 To a

sol ution of 3-&ni no- 5-TeelspluteoxdzEinearhetitthentede ifod. )33. &mmol) umat hyl ene

1L 28200, T AR A MR, TR gt

overnight. - 6 g/)or%wrprﬁthre wesaetitfred foi mmb@‘ovmt was qedridgheteditardid water.
partitioned bet 150 acet.ate (400

P gani ¢ 1 ayer wnel RABSAPH TR S8TCRUES RAt 4P CEHAHE a3 PR, Example 14,
MyS err] then ccmeeétidrat@dotgweapémewatmémme m0B62% yreld purl fication the
product was rworecr pitated from chl orof orml hexane to giv

am no- 4- chl or yFil&&hipradsmgthyl Spisexgrobh- %(SH’?’H"‘("Q"’B@F“GT‘IW'“°°3"
2- Car bonet hoxy- 3- [N(@Wf’ﬂ?@@"ﬁé’t?ﬁ)f?’?@%ﬁ%ol 3-yl )]t hi ophenesul f ona-

m de 20 To a ﬁ@h@ild?@-%e%y@-@@@xﬁme?f( RaMRtHNPHeNPATRbEar( 6. 10,
45.4 mol ) in anhydrous pyridine (7 ml er nitrogen was added

2- car bonet hoxy- 3- Q%vathlophenep’#n%@aw%wa%ﬁrrvhpﬁréeq £ad pynfied im thamparpe dashion

0C. The reaction Juixtiae g4, N-(4-8hlPYRImbthIBLIEL I ol - Blpé?ﬂgmﬁ{ﬂyrﬁr%(rtyﬂ( or
2h. To work up the reaction mxture was poured into N HCl and the

product was eb& r amipdcatbohyidbiaphengcdtsatfenarmide 26s eyaivedes dpguhines 186r 8
washed with 1 N 5B} er t hen the conpound was extracted with

hal f - sat urat ed Na err] t he conbi ned basic solutions were cool ed
to OC and acidified with 4N HCl. The prodE¥AMRE 120l ated by filtration,

oty Soxazor 5 S EH SR S BRI R R ARy e minery-
20 A. 2.,4,6-Trimethylbenzylamine
To a solution of 2,4,6-trimethylbenzyl chioride {5 g, 29.7 mmol) in DMSO
(20 mL) was added sodium azide {2.9 g, 44.6 mmol). The mixture was heated
at 60 °C for 3 h before it was allowed to cool to rt and poured to water (200
mL}. The resulted precipitate was filtered dissolved in wet THF (50 mL) foliowed
25 by the addition of triphenylphosphine {15.6, 53.4 mmol). The mixture was
heated under reflux for 3 h and the volatiles were evaporated. The residue was
added tc 1 N HCI {200 mL) and the solids were filtered off. The filtrate was
basified and the resulted precipitate was filtered, dried under vacuum to give

2,4,6-trimethylbenzylamine {2.7 g, 61% vyield).
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D. 3-[ N MOMt N- ( 4- Chl or o- 5- net hyl i soxazol - 3-yl ) am nosul fonyl ]t hi ophene- 2-
car bonyl chloride

3-[N MOMt N- (4- Chl or o- 5- net hyl i soxazol - 3-yl ) am nosul fonyl ] t hi ophene- 2-
carbonyl chloride was synthesized in the sang { shion as for 3-[N-MOMN- (4-
5 Chl or o- 3- net hyl i soxazol - 5-yl ) am nosul fonyI1] i ophene- 2- carbonyl chloride
(see EXAMPLE 14). E.

3- [ N- MOM N- (4- Chl or 0- 5; et I|s xazol n f th|o hene- 2-
carboxylic acid, cyaﬂdﬁe&ﬁ "lft%‘l't%s % 52'(5 4d€ ty“"]ethylp enyimethylamino-
3-[ N- MOM N- (4- Chl oro 5ERPPR 5’(9!?5%? syl W?'H’rﬁenosul fonyl ]t hi ophene-2- 10

carboxylic acid, 3-cyanogetiiyic:ZnfbtRyilg-isBRAIMNIADID 46 thRSt dHfrh @ driino-
t he sane fashl on as for o3 [I\I—ﬁ/VOVHfI-MM | oro-3-neth rIs%{‘?ﬁ)xazo ﬁg ne

yl ) ami nosul f ony| |¢3ibeprihiorbersiptiylfgnarpidgc as ssnegﬂaﬁsﬁr@tmurz eq ig-the same

E;(k%f_gyllgmlgl gle LSRRI 14. N-(4-Chioro-3-methyi-5-isoxazolyl)-2-(2,4, 6- -trimethyl-

3- (4- Chl or 0- 5- netphydnyyosuwtdnyihoGraeiviidkiabhaney3-suliongshida e wascelitbioey| dsca adlidd,
N- (3-acet oxynme 456 Li,met hyl)anilide

3- (4-Chl oro- 5- mat‘%"ﬁ ﬁ?ﬁ’x!’é%l §/:I' /laem nosul f onyl ) t hi ophene- 2- car boxylic

aci d, N-(3-acetoxyrret hyl - 2 4 6-trimet hyl ) EXANIRIE a3 a free acid was

synt hesi zed t] ngu on_a * X2 e r] H NVR
DVBO- d 2 44 Ril-guFey s{g 12 2H) ;
gs 97 (s[eﬁé)"’; 3'5”"(%‘, y ‘/"7‘56'}‘/'?'8'"% "“V&f i“%é’ 5(“%‘°"i jde | R ((KSBr) K

3444, 2963, 1734,A16343- Mméﬂﬁ&mﬁ%&et&ﬁE&uylamme 1159, 1122 cnferr].
El enrental anal ysis found

Clerr]Herr]CNerr]Q érF’ra] %ﬂ'\é’r‘?r] Of 1 35b'F{°é‘ Q’Tr@eﬂé’au?lf‘e%t”rﬁe‘hﬂpe@ée”% (19 53 #6

N 7.44. mmol) in DMSO (30 mL) was added sodmnEX%éﬁ’a&(iQs #5246 mmol). The
3- (4-Chl or o-5- net hyl i soxazol yl - 3-am nosul fonyl )t hi ophene- 2- car boxylic acid,
N ( 3- hydr Oxml’?@tif?y}"’ai sAJrerta,zﬁ@\{q{ng\éit?p%/qraéodmm azide (4.5 g, 69 ' mmol} was

3- (4- Cnl or o- Sygret fyddeS 0% Rg Phiddure waRliHeasdl 508K lo)d i @R @REsrd i€ MR Ptk into
water (300 mL). The resulting precipitate was filtered to give a 2:1:1.5 mixture
of 3-cyanomethvi-2,4,8-trimethylbenzyl azide, 1,3-bis{cyanomethyl}-2,4,6-
trimethylbenzene and 1,3-bis{azidomethyl)-2,4,6-trimethylbenzene. This mixture
was not separated but was treated with triphenylphosphine {18 g, 69 mmol} in

20 wet THF. The reaction was conducted and worked up as in Example 12
'(procedure A) only that the HCI solution was basified with K,CO, until no more
gas evolution observed. The mixture was extracted with dichloromethane and
concentrated to give only the desired 3-cyanomethyl-2,4,6-trimethylbenzylamine
{2g, 25% yield).

25 B. N-{4-Chloro-3-methyl-5-isoxazolyl}-2-{3-cyanomethyl-2,4,6-
trimethylphenylmethylaminocarbonylithiophene-3-sulfonamide

N-{4-Chloro-3-methyl-5-isoxazolyl}-2-{3-cyanomethyl-2,4,6-
trimethylphenylmethylaminocarbonylithiophene-3-sulfonamide was synthesized
and purified in the same fashion as in Example 14. N-(4-Chloro-3-methyl-5-

30 isoxazolyl)-2-{3-cyanomethyl-2,4,6-trimethylphenyimethylaminocarbonylithio-

phene-3-sulfonamide was obtained as a solid {(mp 76-78 °C, 53%).



aci d, N—(3 hyq‘;&&ﬁ@wyl 2,4,6-trinmethyl)anilide as a free aci dpegaIs97/17402

synt heS| zed the sane fashion as in Exanple 16. [err]H NWR
(DMSO-d[err]): 2.15 (s 3H); 2.24 30 (s, 3H); 2.33 (m 6H); 4.48 (s, 2H);
6.92 (s, 1H); 7.43 (d, 2H); 7.80 (d, 1H). | RCKBr): 3443, 2963, 1641,
1522, 1490, 1184 cnferr]. Elemental analysis found: C, 47.69; H,
4.24; N, 8.63. (Jerr]Herr]CNerr]derr]S[ergjs0.5 HO0 requires: C, 47.65;
H, 4.42; N, 8.77. WD 98/ 13366
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EXAMPLE 20 3-[ N-(Benzo-1 EXAMPLE 14

, 2, 7-t hi adi azol - 4-yl ) am nosul f onyl | t hi ophene- 2-car boxylic acid, 3-
cyanonet hyl - 2, 4, 6Nt(BrGanemethyir2.4eb-trimethyjphenyl)-3-(4-chloro-3- -methyl-5-
3- Cyanonet hyl - 2, 4diséxazdlyletifgrhayll-Rithisphesecarboxamide, N{sulfonamide)-Na-salt

3- hyl -
SAWPLE 14 B 2R RRASeBReapRde, JCT ond purtTied 22 o

sol ution of 4-®mit robenIO -dlnixtidre bi adihbzoilsedurana {Higst2®. 84 oimdi) axdnedid’ cyanide
m ) and et hanol

water (1 10 m).( 5ot digﬁggdﬁg%@%dbh"pgfé é“etﬂr?{ Petihedmcot

stirred for 10 m fb,action w@@@ﬂueéh LAtiIRRe reaaENihatedwast faki térhﬂé‘r@@brbéﬁgbﬁﬁn
et hyl acetate/ 1IN NaCH he organi c s washed with 1N Na

et ot e rete B EOR e o T8 Min,fS wratR o ‘oG NS G753 prured

Zgly(;/entl 59a\ée 4- amjpokenePtdo@mly ! hinddeaditdBwhite préSipitatk b WtBRNI & adhddOith
2- Car bonet hox¥03- Met¢rbdrige -t gwazt%ﬁaamwlnhr—ryla)cptqwfo'ﬂméﬁ@swhﬂsrp&rw% (4.5 g,
2- Car boxmet hoxy- 3fBkfbenzo- 1, 2, 7-t hi adi azol - 4-yl )] t hi ophenesul f onani de

was synt he5|zed int e sane fashl on as for 2-carbonethoxy-3-[ N (4-chloro-5-
met hyl i soxazol - 3- Bl ) ] t BrGysromathvl bniird-d&t. 6 isimeatvéberzpne D.

3-[N- MOMN- (Benzo- 1, 24, 7; thgp%%%oéffa{é mﬁ?%ﬁél&%g%éonanfehléf% A0n acetic acid

phenecar bonyl chlori de

, 2, 7-t hi adi azol - 4¢40 Mamcﬁé’uw&s:rayhéd Zrddwee 70% HNDetZécat-beng lcooh) U&$@e(5/\£t¢l
synt hesized ip_th ne fashion as

(4-chl oro- 5- m@? hyﬁ‘%%&%%ﬂe%"’ﬁ’) EE‘WH{)%WPSHV Jk\lll1 Bp %unrgEj r-‘t((:)a'rc o\'\r'ﬁl/ﬁer (500 mL).
chl ori de ( Exanplpeodidr .w2Sextracted into ethyl acetate, the extract was washed with

S Bz 8 e T R 1 BRI AU 0.
3-cyanonet hyl - 2, 4¢rfméthyiinbyheaas lanns ((54@@ guantZaflve yield).
C. 3-Cyanomethyl-2,4,6-trimethylaniline
20 To a solution of 3-cyanomethyl-1-nitro-2,4,6-trimethylbenzene (5.8 g in
methanol {150 mL) were sequentially added ammonium chloride (6 g in 50 mL of
water), zinc powder {6 g). The exothermic reaction was vigorously stirred until
it was back to RT (2h). To work up the crude mixture was filtered off and the
cake was washed with methanol. The methanolic solutions were concentrated
25 and the residue partitioned between ethyl acetate and TN NaOH. The organic
layer was dried over MgSQO, and concentrated to give 3-cyanomethyl-2,4,6-
trimethylaniline as a light brown solid (3.4 g, 69%]).
D. 5-Amino-4-chloro-3-methylisoxazole
To a solution of 5-Amino-3-methylisoxazole (9.8 g, 100 mmol) in
30 methylene chloride (200 mL) was added N-Chiorosuccinimide (14.7 g, 110

mmol} at 0°C over the period of 20 min. The reaction mixture was stirred for 2h

at RT. To work up the reaction mixture was concentrated and partitioned



mmol) in THFE (3 at O[err]C a solution of .
3-[ N- MOM N- (W, é’r?fﬁz'% 62, 7-t hi adi azol - 4- | PCT/USITI17402
yl ) am nosul fonyl ] - 2- t hi ophenecar bonyl chloride (442nmg, 1.08 mmol) in THF (5
30 nL) was added. The reaction m xture stirred for 2h at RT. The reaction
m xture was poured into 1 N HCL and extracted with ethyl acetate. The
extract was washed with 1 N HCI, water 1‘;grl ne, dried over MgSA err],
concentrated. Col umm chr omat ography (12 % et hyl acet at e/ hexane on
Silica Gel) followed by WD 98/ 13366

PCT/ US97/ 17402

recrystallizati R vEeNt %NS& apnseodm tegmlaalce*ate 40? hy"l) achéet?ar 8?'ﬁ%9¥ieﬁewasave
3-(N washed with 1N NaOH, water, brine, dried over MgS0, then concentrated to a
(benzo-1, 2, 7- th| adi azo| - nosul ony | ]t hi ophene-2-carbqoxylic acid, 3-
cyanonet hyl - 2, 42V Fols h?%la‘%ﬂ °8@°%§I‘5 p\/\ﬁ*f;"{cé %gﬁ fe@’?ﬂ@tﬂﬁgq "oy, [err]H
NVR (DNBO Qﬁl@forf&r)n/hgx% {ren r%wystahi’&i {rSm &H)/I ac?et&‘b/i(éicanafﬂ)) givie B3infifo-
2H); 7.06 (s, 1H); 8 (d, 1H); m 1H); 7.82 (d,
1H); 7.99 (nf 111150*1'01931rae(whsoxazolelpﬁ ; breweeh(%o"dlfﬁ)5 9y ﬂe% RBr): 3447, 3240,
2974, 1651 152 14 zol-5-yl)1thiophenesulfona-
e e 8 g}%arﬂ&%&hoxy -3-[N- (B €nlotd-4om ety BEdxbzol-5-yDthiop

- (3- Cyanonet hyl - trlrrethylphenyl) 3-[(3,4-dinethyl -5- 10

i soxazol yl ) sul farmyl To 2 slwirp oh 6086 anibeseh vl guspeusioggpt NaH (8.51g, 0.21 mol) in
5-[N-(2- Car bone i enyl,- I y.
To a solution o?ngﬁgé‘?r@éuggi ?re‘%’%%llias%d;]gz%%lm%(\ gé’ Hﬁﬁﬁ%h@?&?@ :f in
di chl or onet hanemeblylisbyazatr € 2ddp @ 2. 4iremlopllarmhedr(:5$ H'Hﬂ 165’3@!L24nmm')roaerd

15 (Mot hoxycar BOTYT FoMbBNeRaLl arigt " BRTE ks Wi AR sEebotbl ot Lo =

added. The Cagsutdthéngy- mtmbhmm&oaw bhleddattzzaogn BEmenail)umeTHF {65 ml)
overni ght, then ter 6 . _The o iC terl
separat ed, and thbagiu%‘b‘ﬂs1 e 'eaéﬁé e S\R/?'FH faf t%ﬂ‘hane

(2x30 m ). The QM&rﬂo’iﬁESwMBﬂ-gOC(Bn“b!) Aedhe sameaschpeasired Tvo Wbrk\laxtpeuhe(réﬁ)ctrdn)
and sat ur at ed sodi um chl ori de

concent r at ed®t o HTVES B3 IQONI 4&%’56%? ﬁB?(ﬁf%ﬂ‘gﬁ g.sgef’{‘la?cieé With ethyi

sul fonyl ) am no] agetdrdli MRS bMMbmadr@bﬁ.cé Wer@3vgshed WRAW atas tteerbmwmdund
Thi s crude product (10. 02'_@% mm‘_{L)P was di ssol v&%: n a dr ous
met hanol (64 Wasrﬁ")"acF“@t Wb WH%%’ MeHCOs fe qynbige ‘Hl‘?d‘é’ar
Oferr]C, and stes&6riAld with ac%sferd]&.d‘r@dsalléom@w& e3C Jﬁwaﬁuweurmmm HCL.
acidified to pH 2 with concentrated 25 hydrochloric acid, extracted W th

ethyl acetate (3REEOOFCE, W%§a§H@EFQ/\PYH“%‘t'%‘T washed wib WatP. 4§95 Givaed
sodi um chl Oﬁbdecg%%%éﬁaaxy SN KA. WS- Rietd Yiisok4¥BN5-yN) IthidpPBR&AlIfoakRfde Tdkea

residue was purified by flash chromatography (Sigerr], hexane: et hyl
acetate / 3:1) wdhigirawverr[(R3(9acZBBonet hoxyt hi enyl - 3- sul f onyl ) ami nol - 3, 4-

di met hyli soxazoke (5.48a8ometoxyes- (¥ &hldt¥ia%hkthylisoxaz¥ih - 38IN-RG@Ithio-
PCT/ US97/ 17402 phenesulfonamide

To a solution of 2-carbomethoxy-3-[N-{4-chloro-3-methylisoxazol-5-

25 vyl)ithiophenesulfonamide (3.3 g, 10.0 mmol) in THF {50 ml) diisopropy! ethyl
amine (1.9g, 15.0 mmol) was added at 0°C followed by addition of
bromomethyl methyl ether (1.5 g, 12.0 mmol). The reaction mixture was stirred
overnight at RT. To work up the reaction mixture was concentrated and
partitioned between water and ethyl acetate. The organic layer was washed

30 with water, brine, dried ‘over MgSQO,, concentrated to give 2-carbomethoxy-3-[N-
{4-chloro-3-methylisoxazol-5-yl)-N-MOMIthiophenesulfonamide as a greenish oil
{3.5g, 90%).
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et hoxynet hyl - ( 2- car bonret hoxyt hi enyl - 3-sul fonyl ) am no] -3 , 4-

di met hyl i soxazol e To a sol ution of

5- (N- (2- car bonret hoxyt hi enyl - 3- sul f onyl ) am no] - 3, 4- di met hyl i soxazol e
(5.43 g, 17.16 mmol ) in dichloronmethane (50 M) at O[err] C was 5 added
N, N- di i sopropyl ethylamine (9.0 m, 51.49 mmolJ18ol | owed by brononet hyl

met hyl ether (1.5 m, 18.88 mmol). The resulting m xture was stirred at
room tenperature _for 1 5 nminutes, then quenched with saturated sodi um
bi car bonat e. GThe &rigpihrey-Fdldfichioraaismetindisaxaar!-Sayl iNtME Mithiephenelsaljar-
was extracted with amig chl or onet hane (2x25 m ). The extracts were

conbi ned and washed wi r at ed sodi ride
(50 m), dried (MySQ[ e?ﬁ?r?’g?‘ﬁée@ﬁs‘% MP“Cg;r‘n'é'e%?%?@wg%?é"'f%‘é’ﬂdﬁ‘@%@tﬁm‘
purified by fl ashphdnesaiongmidpH$.qgSi7B enmp|) ihexabeure of THF €8dyhl) ak@€1aAl RabH
6:1, then 3:1)-to.gi ve 5-[ N-net hoxynet hyl - 2- . . _ .

car bomet hoxyt ht engﬁ%- @?)s\ﬁf]% gﬁ?ﬁ g%?%bi’t- g?fﬂj(d\en[f?taﬁﬁ)?ri‘ SYXUL B RS Glupad gvithy pager
as a yel | ow2ai i) drfel eXtracted with ethyl acetate {5 ml). The water solution was

5- [ N- Met hoxynet hyl é? 8ar.bo>mt hi.enyl - 3- sul f onyl ) am no] - 3, 4- _

di met hyl i soxazol cacidifie with HG thgn extractashwith ethyl acetate. The organics were

5- [ N- met hoxynet hylvaéRed ¥ithoNBieh e BB lovdr MgS04 and concentrate ive 2-

sul fonyl ) am no] - 3, 4-di nmet hyl i soxazole (5.71 g, 15.84 mol) In %I—‘IQ ?\Vf(') m )
was . added a SBPexy-ariNdf-chiripdnTeYtisexarel-poyoN-\OMIBhipEhamesdu) fohamivt ers
(1 5mM). 20 1gh hi : Lpred at room tenperature overnight. The
reacti on was %r{rgﬁ%{iya?\itl\é\%ﬁlte?l%lw?) wi th 2N hydrochloric acid while

cooling at O[err]i th3niNMOMN1{@Ehioro-3-miethylisohgtolderamipos @ity iuhippheHee2-
organic |ayer was washeatbapylichlogider at ed sodi um chl oride (100 m),

dried (MgSQerr]), an | ol hoxymet hyl - (2-
car boxyt hi enyl - 3- sul fgﬁ?/?&%ﬁ#%@%?é%ﬂ%ﬁ%ﬂi%@ﬁ% emf%‘ygﬁ’xa%%' éé'xwﬂ%
as a yellow soli dMOMIthioptiznesulfonamide (1.5g, 4.1 mmol) in a mixture of THF (10 ml) and

S neaar bonyn T AR 19 Ay E GO AN R 00 9B e by ediion of
5- [ N- met hoxynet hy2ZM(2saatigoxi bxalgmtierddes (4.6any9.ammel) - The reaction mixture was

3, 4-di net hyl i soxazol 3.49 . |) in dichloromethane (20 m ) at OC

30 was added py%ﬁﬁﬁeﬁeév(%n'a?%ﬁts%ﬂf 3I%I %Lwﬂ%%ﬁwndm%wmai gngentiased 7

nmol ) . under reduced pressure to remove all volatiles. The desired product was
obtained as a sticky oil which solidifies upon standing.

20 |. 3-[N-MOM-N-(4-Chloro-e-methylisoxazol-5-yl)aminosuifonyl]thiophene-2-
carboxylic acid, 3-cyanomethyl-2,4,6-trimethylanilide

To a solution of 3-cyanomethyl-2,4,6-trimethylaniline (1.2g, 6.8 mmol) in

THF {20 ml) under nitrogen was added a solution of 3-[N-MOM-N-(4-Chloro-3-
methylisoxazol-5-yl)aminosulfonylithiophene-2-carbonyl chioride (1.3 mg, 3.3

25 mmoi) in THF (10 ml) at 0°C. The reaction mixture was allowed to warm up to
RT and stirred for 2h. To work up the reaction mixture was poured into 0.06N
HCl and the product was extracted with ethyl acetate. The organics were
washed with 0.05N HCI, water, half-saturated NaHCO,, water, brine, dried over
MgSO04, concentrated. Purification via column chromatography (silica, 40%

30 ethyl acetate/hexane) gave 3-[N-MOM-N-{4-chloro-3-methylisoxazol-5-
yl)aminosulfonyl]thiophene-Z-_carboxylic acid, 3-cyanomethyi-2,4,6-
trimethylanilide as a clear oil (1.3g, 76%). |



The m xture ed at roomtenperature overni ght then c to
dryness to gRpLsuisséd WSGhsHAb G

3-[N (3, 4-di net hyl i soxazol - 5-yl ) - N net hoxynet hyl am nosul f onyl ] -

2-t hi ophenecar bonyl chloride (4.01 g, > 100% as a yellow oil. WO
98/ 13366

PCT/ US97/ 17402 -114- -122-

E.

N err]-(3-Cyanonet hyI 2 4, 6 tri rret hyl phenyl )-3-[N-(3, 4-di net hyl i soxazol - 5-
yl I) ![\I' et h]s)xgmat hyI a %ti —t ngﬂ)?m gl%oro-3 -methyi-5- To a
soibutiron o [ ry_ _f ﬁ- = hlo car oX |de1 Hésu f(?nﬂgu%e) l\ia ?At

met hoxynet hyl am nosul hene
mmol) 5 in dichlor d!msblhaue of 8- fN MQMEN a@dbtd»ro 3- methyllsoxazol 5-

3-cyanonet hyl - 6-1tri lin at. O[err]C.
Tri et hyl ani ne ((‘ﬁ%”f '}ﬂsu Q%L’W}ﬂf"?e grf%"z?xyhc acidy; %ﬁtfﬁ@ﬁ%ﬁ%éﬁ fL’dl ne (16
ng, 0.13 nmobk) wehetrdklekbe BHODMG, xcb 95EMMRY in THF @l inlifHd &nd 0D [2MPEKas Ur e
for 2 hours, then mxed with water. (10 m). The organic material was

separat ed, and Fﬂ'ée‘éd“ﬁ@éungﬁf%’r 3\/@5’5 E‘kt"‘f“)é'&flédhwff—wtm MiKterd viesreeledrnd( 2x
5m). The eXtrasséd\w&v@aabtsmeﬁmanﬂuew@%!a@& wa&*aaw@i ﬁ'i%ethyl acéfhdl Jyhgnd

saturated sodi um chl ori de ( m), dried (MgSO err
concentr at ed. Tﬁétrﬁ@svv@ae/v%ﬁ@dpmthMr%er,@ymf-‘|sas¢ra Nﬁ'd@@g.rf’dmﬂy drigdCfver r ] ,

h
NF)(;?::]]E (3 CyanO%d[s@feézﬁic%gba%d}T%? he%ghi’frl{%) sﬁ\Q/ag ré/cerzést[auz %from ethy!

, 4- di et hy| 18ox agetat&’hgkane\targivh dxy3revindreathvied gl G-oitpe{hyibheniyd-3-(Bschloro- 3-
phenecar boxam d 4 oil. . F. . .
N err]-(3- Q/anoﬁwe(tﬁglllzéf%zfa &Y]&Ifgﬁ%@ %ﬁé‘ﬁg%’l%“f’[‘i"é‘,ﬁﬂl‘%‘? M M’Y’l'?- solid {410 mg,
i soxazol yl ) sul f andyil. ] Tie bfndmph@@@agbommdml) Was siaslsblved in ethy! acetalte {20 mi).
solution of N e cyano math 2.4 6-trinet
di net hyl i soxazo:ﬂ1 -Sgﬁjt hoxyﬁet"ﬁ'th ?ﬁuratgﬁ *%L@Pﬂ hs%%%ﬁﬁfcyﬂﬁgfam de
20 (2.29 g, 4. Eﬁnml'e)ted mn'ﬂHFre(dLGedﬂp)fessﬂaa amad/lwcﬂbtmat(mhma@%ﬂl@fl c
aci d (9.mM .rec ion eated a err]Cf 2 hours, then
al | owed to iéol 2’*8’ stirring 8 %Vﬁ@ Yfneot & 8‘ Qfslfi‘lte"fv{g? G¥arEneivt- & 4| e
wat er (100 nl), uvexetratirecyl)-3-(4-thibl-Bhivthy S RbRAR IS AR ]- iwthMaShEd with

saturated sodi um chl orj de 50 m i ed
concentrated. TR e'?eé"ﬁ'%?f@r\sxég Wit g"fe"é’dtab%f’ ?%Qé'}’égégf)?c{{fsﬁh%' WFIP’E@'?‘?@ by0%

acetonitrile infM/Bdtﬁ:fn) (295664, %1.1 e NMS (DEIsovag: it IBY aca®y); Zhes(s, 3H); 2.21
aqueous | ayer ed with ethyl acetate (3x The_extracts

ner o onbi RedHind. Sashatudd Gatdh die (Scttha Ehib1 3tk (2ot hen

with sapur aterb $§dl HIM Rl (RBFbaaate 263%20858] 1 60T hes o7 gﬁzlg@ ! ﬁy;@nm
washed with sat ur at ed sodiumchloride (200 nl

g dried l\/gsg @21
then concent rat 68 - THEMBOtal A8alvaisefonad: BufrtBBadi. 13 92 eler Qeld pHNNa0,S,

(20-80% acet oni fer  loenid (#RSrRE) €, 44, 73 H Q;c?a@o,ql §hid¥£ was renoved in vacuo.
The aqueous | ayer was extracted w t acetate (3x100 m). The

extracts were conbined and washed wi t h AMBLRAJS sodi um chl ori de (200
m), then with saguladiedymetiyi £baArRANAHeny AL cAblo-3-methyl-5-

25 isoxazolylsulfamoyl}-2-thiophenecarboxamide, N{sulfonamide)-Na-salt
A. 3-Nitro-2,4,6-trimethylbenzoic acid
To a suspension of 2,4,6-trimethylbenzoic acid (4.6g, 28 mmol} in 70%
HNO, (85 ml) conc. H,S0, (5 ml). was added dropwise at RT. The brown
reaction mixture was stirred for 1h, poured into ice-water {500 mi}. The product
30 was extracteci into ethyl acetate, the extract was washed with water, dried over
MgSO, and concentrated to give 3-nitro-2,4,6-trimethylbenzoic acid as a yellow
solid (6.7g, 94 %]).
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The organic | ayer was washed with saturated sodiumchloride (200 nm), dried
(MgSO err]), then concentrated. The residue was dissolved in water (300 m)
and | yophilized to give

N err]-(3-cyanonet hyl -2, 4, 6-tri net hyl phenyl ) - 3153, 4- di net hyl -

i soxazol yl ) sul famoyl ] - 2-t hi ophenecar boxam de, Na-salt (0.45 g, 21 % as a
white 5 powder, np 153-173[err]C J[err]H NVR (400 MHZ;, DMSO-d[err]): 7.69
(d, J = 4.76 Hz, B. BNjtrof2 36 6{ttimedhybénzybalkdohollH), 7.02 (s, 1H), 3.90

(s, 2H), 2.32 (s, 3H), 2.20 . 3H), 2,13 (s, 3 ,.1.?9@ 3H), 1.55.
(s, 3H ppm IR (KBr): 1%’4ﬁ§?'“?§ﬁé’ffsg'”'tmiéz@',t”Tg%T','belI_?f?'f R éérs'ﬁg.' is mmol} in
EXAMPLE 22 10 anhydrous THF {100 ml) was added 1M/L soiution of BH3®THF in THF {63.8 ml,

N err]-(3-Acetoxynethyl -2 4, 6-trinmethyl phenyl)-3-[(3, 4-di et hyl -
i soxazol yl ) sul fan§y3|§ %d@cﬁﬂmﬁg@érq)@(aﬁhgée%m@n mixture was stirred overmght at RT,

N[ err] - (3- Hydr exyggbiay! 1020 4 Gnd hed with Th
trimet hyl phenyl)-3-[ (3, A?- di n'enh uegcleso;?le'lzo\IN; e)rsu fea%)dﬁt ‘Q’as aXtraCted into ethyl

phenecar boxam de acetatg, the extract was washed with water, dried over- MgSO and

Nlerr]-(3- Acet oxy gl Sl dred <8 ﬁ&é gt %ﬁéﬁ{\'{lgﬁnk’\bﬁ?’ﬁnrﬂ' LR RO*A7 ligr

- 15 - ox nmet am nosu t hi ophenecar boxam
To a sol uti on of Be[kNw(cBl -3y, %Y.l | soxazol - 5- yI) N-

met hoxynet hyl am ngsul f 2-thi0 carb hloride (1.1 g, 2.97 mvl)
i n di chl or onet hang's(Q (r)?{%(:l é@&@g%g %B%ﬁ?ﬁ(}? 2,4,6-trimethyl aniline
(0.6 g, 3097 mol )Toaﬁ s@lbﬁbnﬁ]o@T E'rfdteinmm B&xt&@ZﬁSMgmé&ﬂ?&mb)(ﬁaﬂj@
4- 20 dinethyla wer e added. The m xture was
stirred at room tgﬁp&/’m’ﬁ H\(Fér??ﬂngmgo Pﬂéh"efﬁ ﬁ%‘ﬂ’e\ﬂlt't"r‘\y Ratied amrpomip; chipgdde
organic materi al Y\RSQSEFEHﬁﬂ@dwaQ&d i.h@pawaeawﬂ@)ayme mh@aﬁ.e&eséﬁowala

di chl oronet hane (2x 10 .. The extracts were_co d washed with

water (20 m) and"@&f‘iHsé‘f éa"gwr'ﬂh\td%%i’?%w(%(%*P)) T‘dr"‘f‘élﬂ UPMSCY e e Fyixture

then 25 concentr RdiitetBg otesndte WG WYL idstdd Ryitd hshafdlr ot AeEmNc
(Sigerr], hexane: ethyl acetate / 2:1) to give

N[ er r] - (3- acel Sxy ABURGPS 2VeAe GODEeHEARY tpIReYRHMe RF[2Q mi, added 1N HCI (300 mi). The
(3, 4-di et hyl i Soxﬁ?sglu'bﬁa H&e%l%éqr%%yﬁhw ﬁma@"aﬁ U{H(eogl}{m!x Brf 6tga51fxed with solid

phenecar boxam de (0. g, as a ?/ | ow ol |
PCT/ US97/ 17402 aHCO The semtcrystal ine precipitate was taken into ethyl dcerate. The

B. N err] - (3- Aggl9xyYBE Q)Shﬁ%ﬁ%t@a LhERE RYdidd WJ[) gct: J_u%%reé tg}r ARLRAY oz %Iol_umn

i soxazol yl') sul farmgl | - 2-t hi ophenecar boxam de an err oxymeth
2,4,6-trinmethyl phe sﬂlrr)atgg{a@BMZaf’/thIacstax@/bamo ycb)gsual B- Pa:mq*»]méthh/hﬁﬂks-
phenecarboxa S
N err]-(3-acet oxy%’tﬁﬁthly‘aémfe ﬁ’étﬁ' fﬁ Eg f°)3 [N-(3, 4-
D. 3-[N-MOM- N (8- Chloro 3 methyhsoxazol -5-yl)aminosulfonyllthiophene-2-
carboxylic acid, 3-acetoxymethyl-2,4,6-trimethylanilide

This compound was synthesized in the same fashion as for 3-[N-MOM-N-
{4-chloro-3-methylisoxazol-5-yl}aminosulfonyl]thiophene-2-carboxylic acid, 3-
25 cyanomethyl-2,4,6-trimethylanilide.

E. 2-(3-Acetoxymethyl-2,4,6-trimethylphenyl)-3-(4-chloro-3-methyl-5-
isoxazolylsulfamoyl}-2-thiophenecarboxamide, N{sulfonamide}-Na-salt

To a solution of 3-[N-MOM-N-{4-Chloro-5-methylisoxazol-3-yl}lamino-
sulfonyllthiophene-2-carboxylic acid, 3-acetoxymethylanilide {400 mg, 0.90
30 mmol) in acetic acid,(4 mi} at 50°C water {2ml) and 2N H,SO, (2 drops} were
added afterwards the reaction mixture was stirred for 3.0h at 75-80°C. To
work up the reaction mixture was cooled and poured into water {20 ml). The

product was taken into ethyl acetate. The extract was washed with water,



di met hyl i soxazol I') - N-met hoxymet hyl am nosul f onyl ]-2-thi oph m de
(0.78g, 1. 4QVWF§36¥n acetic acid (7 m) and water (3 m) msﬁadggéﬁgﬁﬂ

sul furic acid (3 drops). The reaction was heated at 80[err]C for 4
hours, then allowed to cool to roomtenperature. The m xture was
poured into ice water (50 m), 10 extracted with ethyl acetate (3x50 m),
washed with saturated sodium chloride 498.-m), dried (MgSOerr]), then
concentrated. The residue was purified by reverse- phase HPLC (20-80%
acetonitrile in water) WhICh gave N err]-(3-acet oxynet hyl -

2, 4, 6-tri met hyl B‘H%%Y(%ge_d?’_ gk 50, MRl Rhe d%%@r?&'l%%ﬁ%r%ﬁ%slm By 0%

phenecar boxam d ite powder [err
NVR 15 (400 M‘E}eﬂ@:ﬁﬂkrﬂ{:ﬂivreh)e.%I&Edd)dplldwadBuyl'Qlthnorild)‘ th@oBtﬁbn(edi oilly = 5.12
Hz, 1H) 7. 00

(s, 3H)1 2 07 ('gwater(lasl’wié]??fhygé%éaéezlhe%}%e a orélgd(g (B%t m&sz( ﬁ%‘)’ :2)’4%;,
§[738 | 1(6g6h é35§r1métlﬁﬂﬁhegylz3gﬁi&ﬂdrb 3hﬁ1’bdrr\]yf -5- isoxazolylsulfamoyl) -2- thnophene—

err ydr oxymet - trimet eny -
i soxazol yl ) shl f ag@y%?g@eﬁ'ﬁ 6%&%&%‘1”5%& R (ﬁ%bk'g%he ag%fe "?%Fi' (49 g
respectively, f‘7 m?h&gm}%?%oivemnl&g ﬂ-ﬂc’ﬂt@feﬁ]?@ m{)e"TTh]eH,oNYBn( #QAQ Withed
DVBO- o 00175 . 4 (d, J =516 H, 1H),

6.92 (s, 1H), 4with saturatédg NaPg0,, Briga Qrg,ed Q‘H;r MQSQ;; q@cegqngtedzu@qrgducgq)
2.07 (s, 3H), DFESSl(JlSe’ l@II_thPEQ\@ chioride I(%r('\m%(lgs agtfe%gthﬂ@‘:t’ﬁlrm%gﬁl%we]d

cnferr], 5 Formul ati ons
of sul f onam de sddhmumca‘adtha Na-sait of 2-(3-aggtoxym@bvhal4a®itomettyiphanvBrait-de
sodi um sal t f or avene o)

Phosphate b Pf eF %r ef)tgryg%' Oxazdalsu”a?%B znﬁ"%}h%ggéegrhb?{e&ﬁm{g!te Qve}so?rempnated
injection, USP, ata \&hﬁe lsoliyt Mlmﬂt edsosycblaredeby fl@(aduourfﬁpﬁmplﬂét"/e) ditbN8dR 30

hept ahydrate, US 4 d t r n M Xt an e
is sti rre(ﬁglf’%‘%lg% 1%‘?33 ? gg}%{) ?ﬁ@ goﬁ ok ﬁHgbid ‘Iggijrfg ?I#)e
phosphgte I r?rn)nq)gf,),agélmg:5_g&lgﬁ(11.-{};;]'@,44'gl)d,l25’;-1)6:1(de.4‘5'10|(cﬁlrlol-!)t hle.cm t, uH. vlas(KBr)
stirred until the solids i S i d| ut e

4.0 L and sti rr@&.473@(§’@3g13?0t Illggz' 125\?\6@371%2%% ?Jl é% PagE é’emen a
PCT/ USO7/ 17482 analysis found: C, 44.94; H, 4.20; N, 7 12. Cy,H,,CIN;NaQ,S, ® 125H,0
sodi um phosphat e buffer |s dded :’1‘3 ?\Efd liter beaker. Dextrose, USP
(200.0 g) Ireausded: ithet it xNre*Fs heated to 30- 35[err]C ina

wat er bath and stirred until a corraxmvu:uzoiajtl on f or med.
sul fonam de sodiumsalt (100.0 effici eE% m Xi ng.

This mixture is Xt3- HY@@*V'@P“‘H‘ %%ﬁrﬁﬁ'ﬁ?ﬂhy'f’%?f‘\m -3l §§'°6?' -methyhdi | a
sol ution for ned.isoragclyisufermey)-Aabianbepeerrbe¥amidehe wat er bath after the

sodi um sal t o ssol vedy sJ{ifios Rk YL {05ty HEtryl-od, bariti@ ey ighewyh) {B-s08hidre-3-

methyl-5-isoxazolylsulfamoyl}-2-thiophenecarboxamide {Example 15} (250 mg,
0.49 mmol) in anh. MeOH (5 ml) was cooled to 0°C and charged with 25%
solution of sodium methoxide in MeOH (1.08g, 5.0 mmol). Stirred for 30 min at
0°C then the methanol was removed. Added 1N HCL (10 ml}. The compound

25 was taken into ethyl acetate. The extract was washed with water, brine, dried
over MgSO,, concentrated. The residue was dissolved in ethyl acetate then the
product was precipitated by addition of hexane. This gave 2-{3-hydroxymethyl-
2,4,6-trimethyiphenyl}-3-(4-chloro-3-methy!-5-isoxazolylsulfamoyl)-2-thio-
phenecarboxamide as a white powder {205 mg, 90%). 'H NMR (DMSO-d);

30 1.99 (s, 3H); 2.11 (s, 3H); 2.22(s, 3H); 2.31 (s, 3H); 4.47 {s, 2H); 6.91 (s, TH);
7.41 (d, 2H); 7.73 (d, 1H); 10.83 (s, TH). IR (KBr): 3424, 2963, 1637, 1527,



hosphat e buf fwosanstéstirred for five minutes. This solution is pxtravsshr7402

p

filtered using a sterile 0.22 mcron pre-size Durapore MIIipak 200
filter. The filtered solution is filled into sterile vials and

| yophi li zed under standard conditions. The 10 vials are stoppered. The
| yophi li zed product was then reconstituted with either 9.4 nL or 1
9.4 nL of water for injection, to give a finall1@encentrati on of 25

ng/ mL or 12.5 ng/ L, respectively. B. Formul ati on of

sul fonam de sodiumsalts for oral adm nistration These

formul ati ons may Bé9@ dgdried 26y, k8BoUE5 kndWAS toon 't.hEkeneftalsaidiysisl Fouridn G, he
art (see, e.g., A it i to. Ph eutical Do r (At

Edi tion) 1985 (Leg%gé%e%i é@r ;ﬁ ﬁqﬁ?’géﬁr\ﬁré@%@h E%%‘f'&f-sscﬁ%a-gg' H‘f ép%?r& §,94-
wet or dry granul ation of the ingredexmeLEf10t | owed by conpression.

Al ternatively, t copbi ned. i ngredients may be fornmed into tabl ets by
di rect conpressi oﬁ."%ﬁsmo'gp"?ﬁggl ég‘ﬁ?ﬁﬁ'@ﬁ‘mﬂs“ apyithiaphepen2-gasheanxyylig acid. N-
sul f onani de so@i uff-s¥rromethyl-idetrtrimothyllagilidecNajsaltyi nder, di si nt egrati ng

agent and | ubricap! ar & &jddoatbAiIr£6!d HirhdhPiakiiGe capsul e shell. The
optimal amount of active and inert ingredients In these formul ati ons

may be determined enpi Frewnopalyinktfottinethlaniline wagsyntifesigled|dnd purifiedras in
the art. In genergkamf,ﬁgm@_munt of active ingredient (i.e., sulfonam de
sodi um salt) wll be sufficient to provide a therapeutically-effective
dose of. the activB. 253-Aminoedtichiero-5Fhethylisnxageleti cal ly effective dose may

be determ ned4gnpiricakly : testing the conpoun in own in vitro
and in vivo s§/§t ens (sLerg,a gc.}ildt.'?n of g-ammo%grﬁgpyﬁltso%z-olﬂ%?ig@: é? PEADIRI kana
et al.; EP Al 0 48f&tH\88&nd ohiBABE (200 mi) wEkABNRECRIEhGALsCOINIMED 16084, 0B mfmol)
1991); Borges et a 00@1989} Eur.osdl. . RPharm 165: 223-230;: Filep et

al. (1 991) Bioch8h? BIWFhYYE PRI OIARMIA: reaction mixture w9 SUFRA PYRERIGNT.
extrapol at ed t her T nveorkfugr théosages mditullWRBSoncentratd® S% 3&366ned between 1N
PCT/ US97/ 17402 5 | . -126- ]
EXAMVPLE 24 WaQE\Id S0 I {egad acetata R MIbunbe arsaitic dawsr Byes waskRthwithnIN

antagoni stic a8d/ REOH, water, brine, dried over MgS04 then concentrated to a brown solid. For
purification the product was reprecipitated from chloroform/hexane to give 3-
amino-4-chloro-5-methylisoxazole as z brownish solid (9.5g, 71%).

C. 2-Carbomethoxy-3-[N-{4-chloro-5-methylisoxazol-3-yl)Ithiophenesulfona-
mide ‘

20 To a solution of 3-amino-4-chloro-5-methylisoxazole (6.1g, 45.4 mmol) in
anhydrous pyridine {7 ml) under nitrogen was added 2-carbomethoxy-3-thio-
phenesulfonyl chloride {14.2g, 59.0 mmol} at 0°C. The reaction mixture was
allowed to warm up to RT and stirred for 2h. To work up the reaction mixture
was poured into 1N HC!I and the product was extracted with ethyl acetate. The

25 combined organics were washed with 1N HCI, water then the compound was
extracted with half-saturated NaHCO,. the combined basic solutions were
cooled to 0°C and acidified with 4N HCI. The product was isolated by filtration,
washed with water, dried to give 2-carbomethoxy-3-[N-{4-chloro-5-

methylisoxazol-3-yl)ithiophenesulfonamide as a white powder {5.3g, 34%).



agoni st acti yi Conpounds that are potential end M ,'
ant agoni sts ‘gﬁéyﬁ/&gﬁ ified by 5 testing their ability to C(?rrpe %dg’(fu"%“ﬁ

[err]l-labeled ET-1 for binding to human ET[err] receptors or ET[err]
receptors present on isolated cell menbranes. The effectiveness of the
test conpound as an antagoni st or agoni st of the biological tissue

response of endothelin can al so be assessed.ppg.neasuring the effect on
endot hel in i nduced contraction of isolated rat thoracic aortic rings. The
ability of 10 the conpounds to act as antagoni sts or agonists for ETB
receptors can bepasse B RViat (W ; Rﬂﬁ'ﬂ e, 10
i nhi bit endot heﬁ)h- 1 ?smunggdl\gh?o:&f@?tﬂ?z;é:é)’/{@w%%k%g%a@ga@pg%ﬁcu tﬁpgl?‘ g\e/zl ne
aortic endothelial cells. A Endot hel i n binding inhibition -
Bi ndi ng Test #1: | nhi B{{NrMOMN-BiQldbrogs-methylisoxazol-3-yl)amino$wfdalAthiegreptea-s
15 TE 671 _cel | ATCC Accessi.on. No. B 139 Xpres rr
Feceptors. | e e 88 SERURRPE m T FER T Tord b4
Cell's from m# tiQhlerd-Bas&shylisoxazule3d-gi) srainoecit@d/ijbtyositdrap-8grbopeD| &tlomdy(see
centrifuged for %?gAgﬁnEaL4l 90 X g. The cells were resuspended in
phosphat e buffer HEn )( PBS) containing 10 nM EDTA using a

Tenbr oeck honogegi zer 3-[AOMLNPBICH BFb-BasethAibokhE d1BeE athindE B drlyGtHBpheie-2-

57,800 X g for 1 5 M BarbbR@id8dil €5-cYasorhehYERANERmbthyPariitldeof buffer A (5nM
HEPES buffer, pH 7.4 containing aprotinin (100 Kl U/mz;a) and then frozen and
)

thawed once. 5 nl of BuNMPMN(S-GipraEPEDtBYisPEazolskyRMinesHtaayRtigPharend
MCl[err] a”ﬂoo-QMm%gﬁfﬁeﬁw B-QQQ%@%@Z%@Q%&%M’W&N%d%B st\)ﬂ@bl_ é ERSHhEN

m xed by inversion and then I ncubated at or 30 m nutes. m xture
25 was centri f ugprde ashian 89 ond-HN-AMONeNdfilikatoahmedylishxazebt et washed

i ce with B A IR SRR DUl 90 B HEPES

buffer, pH 7.4 contalrning aprotinin to givé a final
pr ot ei n concent r aimethy@hilide fgéeEXAMPLE BHd stored at -70 C until use.
The nenbrane suspension was dil uted Wthr%% 1Quffer (30 MV 30 HEPES
buffer, pH 7.4 containing 150 mM NaCl, 5 quTgerr] , 0.5% Baci tracin)
t o a concent 1@t i 314 dFhi@of ®nmeltigyisoxfaoiyl{3-aminesulfdnybitid op regrlei- 2r-carkaXy DO @Gcizdp M-
50 nmL) was (3asichrdxyroetiyl-R ¥, 6ittimethydlanilide : (A) endothelin-1 (for non
specific binding) to gi final ¢ entration nM ;. (B) _hinding
cotrer (for Lot bingits o5 merupafs M S A iy hend PloatbdlihE
PCT/ US97/ 17402 acid, N-{3-acetoxymethyl-2,4,6-trimethyl)anilide as a free acid wa®éynthesized
compound (final concentrajion 1 nMto 100 [err . )r ugpensi_aon
(30 Darr1 Ly | "Cont b APt RBE ] Brpgit Thentt MME (ESE: 202 Gadbh 207
z[a.ch ]of C( fA) ’2% 6(rr]\-, QéB?;,Z.QB (é,@}é);M.KI w,ﬁaﬂwer@ Es!n?kané.wmdi[mubaaczga,aﬁmé
err or - oyrs, .an entri e € or
Mo At 2,500 X o Ak B At VANGE Akt bnethe | i BB T o L e
Wien incubated at184] enpd .t BemertfranbiyeRYeEAd:r Gf 4BITB; M,64.27; N, 721610 1
O-fold higher than when the incubation is conducted at 4[err] C This, nust
be kept in mind waEh:dYePeti fg® HePerrYiIresife &t Pt Hofis abng4onpounds
provi ded herein. EXAMPLE 19

25  3-(4-Chioro-b-methylisoxazolyl-3-aminosulfonylthiophene-2-carboxylic acid, N-
{3-hydroxymethyl-2,4,6-trimethytlanilide

3-{4-Chloro-5-methylisoxazolyl-3-aminosulfonyl)thiophene-2-carboxylic
acid, N-{3-hydroxymethyl-2,4,6-trimethyllanilide as a free acid was synthesized
in the same fashion as in Example 16. 'H NMR {DMSO-d,): 2.15 {s, 3H); 2.24
30 (s, 3H); 2.33 {m, 6H); 4.48 (s, 2H); 6.92 (s, 1H); 7.43 {d, 2H}; 7.80 (d, TH).
IR(KBr): 3443, 2963, 1641, 1522, 1490, 1184 cm’'. Elemental analysis found:
C, 47.69; H, 4.24; N, 8.63. C,5H,,CIN,0:S, - 0.5 H,0 requires: C, 47.65; H,
4.42; N, 8.77.



The super nat awmg 9szi3sdéai ni ng unbound radi oactivity, ‘was decant edPGEIST7HMA40210
pell et counted on a Genesys nultiwell ganma counter. The degree of

i nhibition of binding (D) was cal cul ated according to the follow ng
equati on: (O - (A

% D = 100- X 100 (B) -
(A) 15 Each test was generally perforned in-119-plicate. B.
Endot hel i n binding inhibition - Binding Test #2: Inhibition of binding

to ET[err] receptors COS7 cells were transfected with DNA
encoding the ET[err] receptor, The r EXMMPLEg2@el | s, which express the
human ET[err] re own t 0, confluence.in T-150 flasks. .
Menbr ane was pre%&ﬁ?ﬁ?@gﬂ%ﬁ%a cglov l_)awgsulyonvﬁgff!?ﬂ]eﬁﬁgggw“ﬁ% acid, 3-
perforned as des&PBERENE 7 R PHE SR br ane preparation dil uted

w t h bindi ng buffmr t@-gyansnethiyi-2t4 6triddetAylbaiind 9/ 50 [err]|.

Briefly, the COS7 cells, described above, that had been transfected with
DNA encodi ng tthe ET[ erd FYPeeptiyi-24h§-tEpitbyaniting wamamteegizad pnd gpdfiedas ih
their sur- 25 fasegupeEgqgrown to confluence in T-175 flasks. Cells from
mul tiple flasks were col |l ected by scraping, pooled and centrifuged for
10 min at 1.90 XB&. THeAmipphenzo-1,2ykthiadiazalepended i n phosphat e buffered
sal i ne (PBS) cont ai ni i 1105 & (@ i ZEef
suspensi on was centri P'g"gé%%’%%m fltng#l?ggoz'g t-ll;%%rzg%f '@rpwg&%gﬁ?%g%xgquzz
pel | et .was resuspeihded stmar®l 2 ofl) btiRTerddad (HVIIAERES!I8@ edbuf additiopldf Zvaker (1

contai ning aprotinin (100 KI U ni and then frozen_agd th d nce.
Fovem of B ey 75 HRpryacErsled Bias Shed F 505808 a5 s raun kS PEF
and 0.001 % deoxyoblkanscREasenctypetdd anapanidibedd Hehwesn efransicetatai edaby.
|aver si on and then ncubated. at SSKEL (Gl I RS MU orid DS S Y SAE,
PCT/ US97/ 17402  and charcoal. Evaporation of the solvent gave 4-aminobenzo-1,228-thiadiazole

centrifuged at 57,800 X g as describ bove, the pellet washed twice with
buffer A and ther?sraegﬂ?dgﬁa&’d’ef efors %gr"g’c (30 mM HEPES buffer, pH 7.4 con-

tai ni ng aprotyisni r£.(10Q-BhidomdthbRy-BLiKe(banid-12, 7 AhRHRLA-LONRRRDHEHeRIKoREMAde
ng/ m . The_bi ndi ng assa formed as descri bed above usin

the 5 nenbrane prepafFataoxmedpent H‘\A%aizsfngg\rﬂéa?-t[h@dﬂa]zgr-sm’[l@iqqhenew'fmmi‘#ﬁg
buf fer. was Synthedifsd if e Srhé YAdhoragatdiSt.c 5BEMeRSd-IyI3 AU CEEbro-5-

contraction of _ ~isolated rat thoracic aortic rings
The ef f ecti venesdneshviisaxapesi-vilshigaheresaionmisst Fyomrig 14t agoni st of the

bi ol ogi cal tissugrespRmN. e8GRt 127 RhigQalai- a6l shibi Ng the
effect 10 oQoen;Ibot helaﬁ?ﬁgﬁg &p{;}%}eazct?gﬁ&g% if?fag?ed rlgﬁy%r af:'i c
g9

aortic rings (see, e.g., orges et al. (1989) Eur. J. Pharnacol.
165: 223-230) or by neas(N-MMthéBerizior 1.2y7-thiadiazal-4degdhaminesulfdnyllt2-thiae when
added al one. phenecarbonyl chioride was synthesized in the same fashion as for 3-[N-MOM-N-
{4-chloro-5-methylisoxazol-3-yl)aminosulfonyl)-thiophene-2-carbony! chloride
{(Example 14).

25 E. 3-[N-{Benzo-1,2,7-thiadiazol-4-yl)aminosuifonyl]thiophene-2-carboxylic
acid, 3-cyanomethyl-2,4,6-trimethylanilide

To a solution of 3-cyanomethyl-2,4,6-trimethylaniline (400 mg, 2.27
mmol) in THF {3ml} at 0°C a solution of 3-[N-MOM-N-{benzo-1,2,7-thiadiazol-4-
yllaminosulfonyi]l-2-thiophenecarbony! chloride {442mg, 1.08 mmol} in THF {5

30 ml) was added. The reaction mixture stirred for 2h at RT. The reaction mixture
was poured into 1N HCL and extracted with ethyl acetate. The extract was
washed with 1N HCI, water, brine, dried over MgS0O,, concentrated. Column

chromatography (25% ethyl acetate/hexane on Silica Gel) followed by



Conpounds tol“gﬁ%ﬁg d are prepared as 100 [err] M stocks. |f Wﬁ%%‘mtzo

ef fect disso ., the conpounds are first dissolved in a m nihumanount
of 15 DWVBO and diluted with 150 mM NaCl. Because DMSO can cause rel axation

of the aortic ring, control solutions containing varying
concentrations of DMSO wer e tested. The thoracic portion
of the adult rat aorta is excised, the endot{ighi um abraded by gentle

rubbing and then cut into 3 mmring segnents. Segnents are 20 suspended
under a 2 g preload in a 1 0 nl organ bath filled with Krebs'- Henseleit

iﬁ'c?“' on Sat ”r at r%gpgtélnzﬁé)g?ﬁ?ﬂ %é&glﬁefmﬂé/ﬁ m\ﬁh—% gf\ﬁﬁgg%&%gﬁééa%ﬁw

NaHCJ err], 2 5 (rWhﬂa(]:lZ[ éfth]aplazo! -4- yl)ajﬁlndvulfbegvmbme)ene 2-carboxylic aciih8re is
a correl ation between |t antagoni ndathel i R-d.n:
. cyinomedt éoé/ninly%e ﬁ}llgnﬁtdgga %vhlpet sSiiy (th r%g nﬁido:gl'or}g&MR

duced thoracic aof¥ e Fih act| Vi as an
bi ndi ng of (D&\nemdgem.mu@, mﬁa&heus rﬁmbtﬂaﬁndsssH)Th!eQCpN eZH)} 7.86 &, TH);

| i near functi e .l 09, qf | J ] a for
i denti fying cgrrp-gff’rf?dgj t1ll'f§’_t71(‘2.?e§v‘8"a1 ni’s zé'ﬁd/q(‘)'{) 7.82(d, 1H); 7.99 (m THE % {8's
ant agoni stic actipj;td0.80asns). Eﬁmrﬂuwe@nm@szgﬁ@ 1651, 1529, 1458, 1421,
Stimulation of prost aC¥C| in rel ease Si nce endot helin-1

stinul ates the rel@ast!49% cprlostacyclin from cul tured bovi ne aortic
endot hel i al cells, the conpounds that haggm@ppesh or antagnoi st
activity are |dent| fied by their ability to inhibit endothelin-1 induced
pr ost acyc| in N? mgsﬁq@m‘ -2.4, B—trlmethylphenyl) -3-[{3.4-dimethyl-5-

PCT/ US97/ 17482 isoxazolyl)sulfamoyll-2-thiophenecarboxamide, Na-salt -129-

rel ease from such endgt i P P :
substantial ly asJsl 8 Q?%r@%b%ﬁgh%( Eﬁ'%gﬁe%ggdlfmy?iklg\tﬂ-):;'giﬁgngﬂehhlsoéﬁaé%lﬁys.
Res. Commun. 177 171- To a soldtt. ofBoamiso-Sot-diroethwlisoxaacle ((ib(t gi N@B3 nonol) in
col | agenase-treat.ed bovine aqrta d o .cul j n
Medi um 1 99 supp'lta' ﬁ%’n?m?.ith\ﬂ'f ﬂéégg{ YA agge‘g%"?tl af"e"’c'ie i% ga%aﬁg I'?‘géea\rp@r%'
and L-gl utam ne {izhertlampepyddinkii0,25t0. éﬁtmn';oct)l, mhen cooledimi Of°t£mngzone and

subcul tured | pas our, ti S The c are th ee

six-wel | pl a?%s ﬁﬁetﬁwﬁéycar?’r%ny heneél gﬂnﬁho@rogd 4%' d‘gégzgsrgrew,” w??g ?dﬁe
cells r eachhewm‘dtmnﬂturteh\aasmdrramatsoompdemcbtu?éqevareulghs, doee rhixed

i ncubated with a

nM, c) test conp&f ‘Haﬁqggl”ﬂﬁne‘?h%ﬁ&aﬂ Fgaéﬁgg'%ggﬁ%og?t??flril g%ﬁ%ﬁ]ﬂeﬁ Fﬁ‘l’JTr‘]"(slager
nM . was extracted with dichloromethane (2x30 ml}). The extracts were combined
and washed with water {60 ml} and saturated sodium chioride (60 ml), dried
20 ({MgSO0,}, then concentrated to give 5-[N, N-bis(2-carbomethoxythienyl-3-
sulfonyllamino]-3,4-dimethylisoxazole (10.02 g, >100%]) as a brown oil. This
crude product {10.02 g, 19.25 mmol} was dissolved in anhydrous methanol {64
mi). Potassium hydroxide {1.1 g, 19.25 mmol) was added at O°C, and stirred at
0O°C for 15 minutes. The mixture was acidified to pH 2 with concentrated
25 hydrochloric acid, extracted with ethyl acetate {3x100 ml), washed with water
{250 ml) and saturated sodium chloride (250 ml), dried {(MgSO,), then
concentrated. The residue was purified by flash chromatography (SiO,, hexane:
ethyl acetate / 3:1) to give 5-[N-{2-carbomethoxythienyl-3-sulfonyllamino}-3,4-

dimethylisoxazole (5.43 g, B4 %]} as a yellow oil.



After a 1 5 nmwossnpadsati on, the nmediumis renmoved from each wel PCEHEEIT17402
concentrations of 6-keto PG-[err] are neasured by a direct imrunoassay.
Prostacyclin production is calculated as the difference between the anount
of 6- keto PGF[err] released by the cells challenged with the
endothelin-1 mnus the 15 anount rel eased by identically treated

unchal | enged cells. Conpounds t hat . stitdlate 6-keto PGF[err] rel ease
possess agoni st activity and those which inhibit endothelin-1 6-keto
PGF[err] rel ease possess antagoni st activity. 2.

| nhi bition of sarBf ot oRilN-Methpxtuetsal-Goaerbamethoxythienyl- 3‘SU|f0nY|)aSaﬂ9]f'3H40Xl n
6Cc is a specific ET[erdI]nea*mhang@t that contracts rat fundal stomach

strips. The effective test ur ds 1b| rafo
6c-i nduced contracti onﬁ?% u[tlof‘ f%f"?g?% etﬁ?xﬁg"eng q h%gg Lg
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cycl o( D- Asp- Pr o- Dnddiyt bHér Dt Br ), 1(83@ In3l). JeR, rebuiBngRah@lre Was séred at room
5,114,91 8 to |Ishi kawa et al [err] Mindonet hacin, and saturated with a

gas m xt ur éeﬁ\‘pegf!}%ﬁoér?rf’] vns%taa[ eRiauenshasedth setueatsd sadiwim bisamanatal
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of the test conpoun ds 'on the concentratron- response ¢

sar af ot oxi n 6¢c are@negatrbtedd. The residu® Was pA3HRI by flash chromatOQraphv {Si0,, hexane:
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Sel ect ed conpounds  di sci osed herein have been tested for activity in the
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5 these testsis sig.ast i & [NMMethddinéhel-2stabexythigplyRBisslfoayilahiabRG. 47 Ny

( DOCA) wer e prepadis@tiadisexatbleg to the nethod of Ornnsbee et al.

1973) the J. Ph 7 t ed
o o) aen’s ubar i g arseltpp el 5N R ima v E - Caranere R e

i mpl ants t he DOCAusnNgAnBPB at- iehdtifiRoxazole YBPOI WTEBIEAEﬂmSéN ircmne (BOBRIE Wwas
catal yst is added and the m xture is cast in a 10 hem_cylindrical shape

Sprague Dawl ey r@ddefa golynncef spdiymyfydsoxide |9 &y By - Hepmelbtrowasesd 15 mh.

under ketam ng angstAegbe wWas sarrmrédmlt%bew@érepw&ﬁ@hon Tha&eh&fidn Waker al
dorsal abdonmen of the animal. The rats were allowed to recover for three

weeks. During recdsidtigd thaki 3/\/@4"@ Hd hirprachlericr awd yehileseoqligarmsrGaf: then eRErted

15 and 0. 9% NaCl,, gl ety Rge s mwminn ﬂk@&@aﬂfc Q%nwa@g,vme%rwnw%taraieﬁ
devel op hypertension wthi weeks. ani mal s were used

in the tests betfodium chiprge 3 OOGWb d5tesh (MaFQudr gnd Conceﬂf?ée%aﬂ"@r 24N al
bl ood presure in fhese ﬁ@tmkfcieegﬁ%é yp@sanfﬁﬁylfggmwg imethylisaxazoe @50

t he day of experi mentation, catheters were i|nser Brevital
anest hesi a i it% theB4%yhs afvelowaolidr t ery for measurenent of bl ood pr essur e,
and

D.

3-[N-3.4-Dimethylisoxazol-5-yl)-N-methoxymethylaminosulfonyl]-2-thio-

phenecarbonyl chloride

To a solution of 5-[N-methoxymethyl-{2-cargoxythienyl-3-sulfonyl)amino]-
3,4-dimethylisoxazole {3.49 g, 10.08 mmol) in dichloromethane {20 ml} at 0°C

30 was added pyridine (3 drops) followed by oxalyl chloride (11mi, 22.17 mmol).
The mixture was stirred at room temperature overnight, then concentrated to
dryness to give 3-[N-(3,4-dimethylisoxazol-5-yl)-N-methoxymethylaminosulfonyl]-

2-thiophenecarbonyl chloride (4.01 g, > 100%) as a yellow oil.



into the rigly ;aggggﬁal vein for adm nistration of a selected caPposydssoihe
ani mal s were p(rac In a restrainer and allowed to recover for a m ni mum of
60 mn or until a steady nean arterial blood pressure was recorded. At
that tine, t he sel ected conpound or control vehicle was adm nistered
either intravenously, 25 as a 60 mnute infusion, or orally by oral
gavage. Bl ood pressure was recorded com2nuously for a fruther 10 hrs.
F. Ef fect of Intravenous adm nistration on ET-1-induced

pressor responses in conscious, autonom cally bl ocked rats;

a nodel for assgssingn: fB-Y:'yHﬁ’orﬁEny\LQtZV6Qf'|m%@!|nﬁﬂ&\@|)@m (3,4-dimethylisoxazol-5-
conpounds Mwl .%eﬁnfx%ie%mrﬁ%uﬁ (f” ézﬁerﬂé&&)bm&ﬁde

anest heti zed (Brevita r’rp g | P) and cannul ae were placed in the
feroral artery to neaEeraeSQ‘Fém of 3-{ dﬁt"ef’l%thﬂﬁé’ﬁ{ﬁ‘@ YWNP) and in the

fenoral vein for I o)
PCT/ US97/ 17402 mleﬂ'\ xe}ﬁ%'?f?ﬂ§mq{ol§glfonyll ZWogﬁéﬂe%é%nyl chioride (0.4?19311_.34 mmol)

admi ni strati dh. iAdiclibnehenplidosbwas alded t-cwnoerethylc?. &1 6- cf\imdﬂwdﬁhil'@gaion%
consci ousness. Thi n_nut es,4at er. aut, onormi Kk 2 | stered
(atropi ne net hyI 'n{ Pr aTé“,o%Satn%/@'gﬁrnle@?‘}l?%ﬁeé\%%l gﬁ g(rj‘?péf@f% %IqTa El2 ny/ kg,
V). An - hdgigreth@hminopyridiak s{ 16etgi ¥elB arntd] were afaet.i The othlxuehlw;ase

(0.5 n) followed thirt 5 mnutes | ater b nt ravenous bal us
adni ni stration osft"[_fleJ gt fgrpperaiure 4pj %SWQ%/ thEh HAXES I‘fﬁﬁ] BRI Pl &y
fromthis chall epganict rﬂ%ierm@%%ﬁé&twr&dﬁlﬂi@ dtjusbes eflebyvas extracted wnth

i ntravenous bol us adm ni stration and then re-chall en d vm th ET-1
thirty 10 ndicblereraethane {ex A 't“é’ a'Frée %%{)?‘%%é’%"de Fembired,anet &yashed ikt wass
of the ET-1- (10 My SHCEAURILES S8LILFEERENEE ( BE HitY, dRidB1MgSio atihen of the

test conpound conpared to 10 the pressor response induced by the control
ET-1 chal | enge. ¢oncsoiatehsale gesidue Watsl‘RW'(ffeE'Pvlﬂ%gﬁ‘a‘F'T'@W@ép%gh\édﬁom a8xanegd

ninety mnutes affgr sa6ktdi 8t7, "%Eét‘?r‘] p)ftot@ee N2 {3-cybRdhe Q4JGqﬂmethylphenyl)-
G Results Cerr] for each

he
of the compounds3dN- (5h‘bdm@bwﬁ%gzﬁ)@%1“b@efhﬂxVE?NY'am'“OéH'(ﬁO'Ev’ﬂ értpip

receptors haggbe [g,24199hs LhRRMHPUNds have an
I err] of |ZSS ?ﬁar{ng%%g | T{\/:( or elthe(rP (S)rmgeoth of the ET[err] and

ET[err] receptorB. Nahy- (avaanometh»ﬂré 4 Snpimatgrhenyd-3nb(3, £game k5t han about
10 [err]M others havcsoanquﬂpmﬂa]nqyag%thlophenecarboxamlde Na-salt

To a solution of N2-{3-cyanomethyl-2,4,6-trimethylphenyl)-3-[N-(3,4-

dimethylisoxazol-5-yl)-N-methoxymethylaminosulfonyl]-2-thiophenecarboxamide

20 (2.29 g, 4.56 mmol) in THF {10 ml} was added concentrated hydrochloric acid
{5 mi). The reaction was heated at 65°C for 2 hours, then allowed to cool to
room temperature. The mixture was poured into ice water (100 ml), extracted
with ethyl acetate {3x100 ml), washed with saturated sodium chloride (150 ml},
dried (MgSOQ,), then concentrated. The residue was purified by reverse-phase

25 HPLC (20-80% acetonitrile in water). Acetonitrile was removed in vacuo. The
aqueous layer was extracted with ethyl acetate (3x100 mil). The extracts were
combined and washed with satﬁrated sodium chloride {200 mi}, then with
saturated sodium bicarbonate {3x200 ml). The organic layer was washed with
saturated sodium chloride (200 ml), dried (MgSQ,), then concentrated. The

30 residue was purified by reverse-phase HPLC {20-80% acetonitrile in water).
Acetonitrile was removed in vacuo. The aqueous layer was extracted with ethyl
acetate (3x100 ml). The extracts were combined and washed with saturated

sodium chioride {200 ml}, then with saturated sodium bicarbonate {3x200 ml).



than about 1 [gLrrLMapd sone of the conmpounds have an | (Jerr] | egsnddanrdoz
about 0.1 20 ‘Fél’%?kﬁ ElA nunber of the conpounds have an I Cerr] for ET[err]

receptors that is substantially less (10 to 100-fold or nore) than for
ET[err] receptors, and, thus are selective for ETA receptors. O hers
of the conmpounds are ET[err] selective. 2. In vivo

Sel ected conpounds, such as N-(4-chloro-3-netimd3-5- 25
i soxazol yl)-2-(3-hydroxy-2, 4, 6-trinet hyl phenyl am nocar bonyl ) t hi ophene- 3- sul

fon- ~am de, have been tested in the hypertensive rat nodel, and were
effective in TR §aSE N8y P \PRIWRERES With saturated sodium ch}ShBEQZOO mi), dried
nodi fications wll be apparent to those of skill in this art, it is 30

i ntended that thi $MaS@ahtthem coeceritratedd Tl sesisiperwias disspluedin wasen Rl nd
1(‘:|0?Irrurr:sa (A -132- Iyophlhzgi'%ugﬁ/e Nz-(3-cyar[1omeihjv“l 2,46 eftﬁ’ﬂﬁi‘i'ér% SR P15

ph?r maceutical |y am«apd)labméfasradvﬂ] 2-almpdh@ne@sku<mamiﬁ@r é’@fsalt (0 45 gn2d1%)} 8 a white
Arfert] is a ocycl chi G k.0 ty LS
ntbst 1 ot edd  PEeE B, B TP E SR Pl BheE S5 gh 0ok Ry Los. 740k
m{asti }ue&tqi S | ndepemdsﬂltd w sebad |d, 1 HRNT.0Rds gt el B.801ts,i 24, 132 fis H3H), 2. 20
err], ps hal | de, l,...al kenyl, alk ,
arylalkyl, al koxy,(s'a:F*R&rlzok? 15 328 %? S %’ghfﬂ%ﬂ %[T’k‘iﬂr%u?f‘%‘é'ﬁgi’i gg?%?r 8532
aryl am no, aryl sulfgawyliaar whsul dranyl , al koxycar bonyl , am nocar bonyl ,
cyclic alkyl, alkylcarbonyl, fornyl, aryl, h% aryl, 15 al koxyal kyl,
al kyl am no, aI kyl t hi o, aryl carbonyl, aryl o§§ t@;% %%1 no, arylthio,
hal oal kyl, hal@ar 2. (3sAbstbk{mESH- 2r4 B AJ -3Mi30p-direpgl-5L ut ed or
unsubsti tut ed 1s&5[a§bl@95ulfd?nm $RhibBRerd i@k kb NPQBLHRIIE xPnethyl-2,4,6-
unsubstituted or HM% n"ﬂ 8, ABinethyl- ss?éo;éahayﬁilﬁﬁ%?civn@t%DUDs and

straight or brancg)eg1 "f‘;%ﬁ %3-1 rom about 1 up to about 12 carbons,

or are substitute ? rﬁerr])[err] where nis 3to 6, or form

1, 3- but adi enyl ; NZ-(3- Ac?tgxymeﬂm-zbﬁ@ friprgthyighenyl}-3-IN-(3,4-dimethylisoxazol-5-
15 yl)-N-methoxymethylaminosulfonyl}-2-thiophenecarboxamide

To a solution of 3-[N-{3,4-dimethylisoxazol-5-yl}-N-
methoxymethylaminosulfonyll-2-thiophenecarbonyl chioride {1.1 g, 2.97 mmol)
in dichloromethane (9 ml) was added 3-acetoxymethyl-2,4,6-trimethylaniline {0.6
g, 2.97 mmol) at O°C. Triethylamine {0.46 ml, 3.26 mmol} and 4-

20 dimethylaminopyridine (36 mg, 0.30 mmol) were added. The mixture was
stirred at room temperature overnight, then mixed with water {10 ml}. The
.organic material was separated, and the aqueous layer was extracted with
dichloromethane {2x 10 ml). The extracts were combined and washed with
water {20 ml) and saturated sodium chloride (20 ml}, dried {MgSQ,), then

25 concentrated. The residue was purified by flash chromatography (SiO,, hexane:
ethyl acetate / 2:1) to give N?-{3-acetoxymethyl-2,4,6-trimethylphenyl}-3-[N-
{3,4-dimethylisoxazol-5-yl}-N-methoxymethylaminosuifonyl}-2-thio-

phenecarboxamide {0.79 g, 50%) as a yellow oil.
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rCr—}\I% E)e_g E ]CHE or £ ]e)CEOIG)I)’ IchFJc]n( %ﬁ_{%—p&{;@ ‘;’f]{r{e] )gE)ﬂxFJ as poureﬂ tnto rcle water (50 mi),

(CH err]) [ eriQ Oextrakfest wjthS(toy[ anetdte (GEP @), washed with saturat?q:bsqqrumR[rémmqe

(RI[ Ie; r !’;IS ﬁ)lelr (r)] 6}89 rﬁs ecgr Jd ﬁ\h&@?cn&eln%o%gﬁfjrg%r) yTI]'?e recér.? ag 0 Hf’ﬁ?é’&r %v%rrseé

each i ndependentdhﬁse;éiPeﬂ Q- $®%nacaemmmgrleim @4ter) which Nhﬂ eﬁﬂi -acetoxymethyi-

| ky | kynyl ,
CONR[ err] R[ er l’] g‘%(?r'mltﬁé{ég 3 [,Ras,gu ﬁ'\y! ﬁEo:?ag&vHsuﬁ% E\ar%ﬁ - 1yny

aryl, oxy
hal oal kyl, al kylpsvehéd:ambxamrde (O 2@,I1%$uhfaarmff wraﬂek;ﬁmyaar banyb; 77°C. 'H NMR

21 kenyt sul o1 ToEB e bRISTHRTES B Ryt oo Ak i34 hishscarts e, 1H)Y!
bonyl, (al kyl amnocasbonyls). abky,| 2HCes0xy,, 3Mar2bax Y4, 3tparboxsaldky) 2.07 (s,
Car DK ok e A 3 RR o8 U Sl e, 1
(hydr oxy) al koxy,crh-dwandalikd-hydebkym étGii-2)4, b)th&rerr}\ﬁ;ér@dvlﬂ[serrah-dn&rda-«yr 5-
isoxazolyl)sulfamoyl]-2-thiophenecarboxamide (45 mg, 6.9%), ratio 4.1
20 respectively, as a white powder, mp 100-115°C. 'H NMR {400 MHZ, DMSO-
dg): 7.84 (3, J = 5,12 Hz, 1H), 7.34 {d, J = 5.16 Hz, 1H), 6.92 (s, 1H), 4.48
{s, 2H), 2.33 (s, 3H), 2.23 (s, 3H)}, 2.14 |s, 3H), 2.07 {s, 3H), 1.865 (s, 3H) ppm.
IR (KBr): 3439, 1651, 1341, 1181 cm’’,
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25 Formulations of sulfonamide sodium salts

s e T

A. Formulation of sulfonamide sodium salts for intraveneous
administration

Phosphate buffer is prepared by adding 3200 mL of sterile water for
injection, USP, to a 4 L graduated cylinder. Sodium phosphate dibasic
30 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 phosphate
monobasic, 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
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which x is 0 to 3, -CCONHNHJ; Rerr] is -125- hydrogen, |ower alkyl,
or |ower alkoxy, Jis Hor Rerr], and, Rlerr] is

i ndependently selected fromanong H OH NHR[err], CCONRerr]Rerr], 30
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0, b " EhP 20 IR e, SRRl AR S ML VPRl oy o v
NR[err] R err], NO epshle N[eﬂr rMhe &Rjresirdmount of ad®veranidNGER[iegretieardin these
CON , t d o} X ,
(5) when M is  coErRuBRS fnd s Pessrminaiimelitly BY spaspogs kepwp tp thepept ki
and Rl err] may allin tRb dpE I general, the amount of active ingfedjenthied., Buifénamide sodium

- COCH -, A t | Kk .
and RLorr] T or m a0 aHLAEGRDeR moRi)s wanq-bier ]y Rilgetie Bose OF B dotive

25 ingredient. The therapeutically effective dose may be determined empirically by

testing the compounds in known in vitro and in vivo systems (see, e.q., U.S.
Patent No. 5,114,918 to Ishikawa et al.; EP A1 0 436 189 to BANYU
PHARMACEUTICAL CO., LTD {October 7, 1991); Borges et al. {1989) Eur. J.

Pharm. 165: 223-230;: Filep et al. {(1991) Biochem. Biophys. Res. Commun.
30 177: 171-176) and then extrapolated therefrom for dosages for humans.



Rlerr] and E&E;rJ e each independently sel ected fron1hydrog§eﬁngbhyhoz
al kenyl , aryl, hal oal kyl al kyl aryl, heterocycle, arylalkyl,
arylalkoxy, al koxy, aryloxy, 30 cycl oal kyl , cycloalkenyl and cycl oal kynyl ,
and is preferably hydrogen, |oweralkyl,

- 135- | ower al koxy and | ower hal oal kyl ; Rlerr] is H or
substituted or unsubstituted al kyl or aryl, ¢pgeferably H or

substituted or unsubstituted | ower alkyl, nore preferably H nethyl or

car boxymet hyl; 5 Xis S Oor NRerr], where R err] contains up
to about 30 carbon atons and is sel eghffPLEr2yn t he group consi sting of
hydr ogen, al kyl, al kenyl, al kynyl, aryl, al kyl aryl, heterocycl e,

aral kyl , ar al koxAssagy ddrodedtyfiyingogarhpeuridsthht exhjkit enddthalin antagonistic @nrjasr r |
and S(O) [ err] R eigohistactiith n is O- 2 R[err] is hydrogen

al kyl, al kenyl, al kyn aIk het 0

aral koxy, cycl oal kyl cy‘?f%‘i"ﬂﬁsk@ﬁyla éént' oﬁhﬁi%/{‘ arftagSigts e 'dent'fﬁ[d Y

and Rlerr] arg uewtheﬁmtﬁmy% cafnepe&ubsmm f’EltIeblefWiﬂ:JT Dier bindimgr e human ET,
substituents each sel ect ed |nd%PendentI

hydrogen, hal i déecHRE@IRIBhET 4 BESPIRI % PI<S°Bt RO atﬁ? IE& emgral?ﬁﬁy?-he ﬁffﬁFt'Ve”ess

am no aci ds, pridrghy +1880ctRsaUNdasY aABneiRBnisOod lay6Mst deshe BRIHES tissuboses,
15 aIkyIaryI al kyl het eroaryl, heterocycle, aralkyl, aralkoxy, cycl oal kyl ,

cycl oal kenyl, resr:q;}ﬁ@mjagwmqhn @9 algy! e@(sggqqtag,qv] mewr@ﬁp{ rqaf]fect on

CLETIT S RS o lbiog b ityas, s

CONR[ err] R et ] thR[cmmqoqngs to act @y @ndagenistaok paonistskienHT, regaoyans carhﬁag,pssess
al kyl aryl , hetergc Y I yl,
cycl oal kynyl , chtf oreisdlgg tﬁlél%% \h)f %ﬁaéérﬁg%/mfds %’Fk@ ﬁﬂétggréofélfjweqmq 9@&&@8
-(CH err])[err] QmipstRceciin rdlsasa fsarbstituiesnbowne horis ¢nddtiej@h cellbwer aI kyl ,

or | ower al koxy; R[erérldot%{(c@nbﬁgsiﬁluﬁ’%& dahliiEP 3SRt i 8 bihagd

Z, is selected fron1hydrogg ral kYl oy
al kyl aryl, heterocycle, aré1ﬁ a?c1ioxy, cycIoaIkyI cycloalkenyl
cycl oal kynyl 15 C(O R eTE ]67armlalls(wrpem¢ﬁ[semn]m HTB1168) axpres®ET;, rapanpr]s.i S

YOO on eyt 3 WR PR P B ORI K e
Rlerr] may togethere E6liedtatl by lsemrapinge pobledfarkd] eamtiifuged for kaenm] atah8i0 i g@r The
U ther  pr ovi ded®d RaveieE=whepReAaL P ¥Ret SaBried: ednFroast R To mw
consisting of: EDTA using a Tebbroeck homogemzer The suspension was centrifuged at 4° C
B O e I b7 SR s b st e gt \OEE LMt b ' HTS U HMEmmy
HEPES buffer, pH 7.4 contammg aprotinin {100 KlIU/mi)) 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 then incubated at 37° C for 30 minutes. The mixture
25 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/mi
and stored at -70° C until use.
The membrane suspension was diluted with binding buffer {30 mM
30 HEPES buffer, pH 7.4 containing 150 mM NaCl, 5mM MgCl,, 0.5% Bacitracin)
1o a concentration of 8 ug/50 ul. '®l-endothelin-1 (3,000 cpm, 50 mL}) was
added.to 50 pL of either: {A) endothelin-1 {for non specific binding) to give a

final concentration 80 nM); (B) binding buffer (for total binding); or (C) a test



-136- woO 9813364 4- chl or o- 3 PCT/US97/17402
- met hyl - 5-i soxazol yl ) - 2- ( 3- hydr oxynet hyl - 2, 4, 6-

trimet hyl phenyl am nocar bonyl )t hi ophene- 3 -sul f onam de;

N- (4-chl or o- 3- et hyl - 5-i soxazol yl ) - 2- (3-cyano- 2, 4, 6-tri net hyl phenyl am no-
car bonyl )t hi ophene-3 -sul fonam de; 5

N- (4- chl or o- 3- net hyl - 5-i soxazol yl ) - 2- ( 3- net hoxd&Jar bonyl - 2, 4, 6-

tri met hyl phenyl am nocar bonyl ) t hi ophene- 3 -sul f onam de;

N- (4-chl or o- 3- et hyl - 5-i soxazol yl ) -2-(3-carboxyl -2, 4, 6-trinmethyl phenyl -
am nocar bonyl ) t hi cphgoend (fisall dopoantraton 1 nM to 100 yM)- THe atentirand-stiepdnsiord

- lyl)-2-(3, | f
t Ir fﬁé?ﬁ;l )[;h)enyl gm<§§€gfn§°?1‘y? ?'?‘ﬁ%ﬁ’pﬁd ﬁélgso efikang getein, was added to each of (A),

N- (4- chl or o- 3- met hgy, ob (E]. SW&ZE&SYvare?sI(a'i(BhZah&drﬁ@)b)éeé&H 3> @.8s 96-18 hours, and
tri met hyl phenyl am nocar bonyl ) t hi gphene: 3- sul f opani d

N- (4- chi or o- 3- met R BEMEHHREATYA) Cé°’(§ d?%?n?fn%lsﬁﬂxg Aignatively, the incubation

trimet hyl phenylsacgfag aadaue%esnez&éulmea%aﬂ) tédP at 24° C, the IC
N- (4- chi or o- 3- et hyl - 51 Soxazol yl ) - 2- ( 3- hydr oxymet hyl - 3, 4, 6- concentrations are

tri met hyl phenyl acét y¢ )iOnfoishhigher thasuvhenahe dreubation is conducted at 4° C. This, must

N- (4-chl or o- 3- met pyl % Reré /N0 T
tri met hyl phenyl acetxy ?t hr?opr?l%ne sulé nn?r/n d%?gn&n@ramns among compounds

N- (4- chl or o- 3- net hydvided Sesearol yl ) - 2- (3- met hoxycar bonyl -2, 4, 6- 20
trimethyl phenyl acetyl )wk%%gg%%t%tsw Epanr?igbq%bound radioactivity, V\§a4s gebcl.acr)\ted and the

- et hyl - 5-i soxazol yl) car boxyl

t ri met hyl phenyibac etldt)dchinogzhene- Gersatdyk anaitivedl, gamma counter. The degree of inhibition
N- (4-chl or o- 3- et h%/l - 5-1 sqxazol Xll)'é'é met hanesq\l { m/l -2,4,6-.

trimet hyl phenyl ac8f 9N Spn%ARCacY ﬁﬁﬁ?rgglg Yxthe Tollowing §g4a4°0h| or o- 3

- et hyl - 5-i soxazol yl )-2-(3 -(2-hydroxyet hyl )2,(4) 6-

tri met hyl phenyl acetyl )t hi opleme=3160l-f onamide,— x 100

N-(4-chl oro-3-net hyl - 5-i soxazol yl ) - 2 (6 met fmyl-{2) 3, 4-tri net hoxyphenyl -

anmi nocar bonyl ) t hi gphene- 3- sul f onami N-(4-chloro-3

- met hyl - 5-i soX8zoFgfh 188t (e eensipiiv 23@0’4{“?4 imEtRi6Pphenyl - 30

am nocar bonyl ) t hi opheng: 3- s gntigihalih ®fiding inhibition - Binding Test #2: Inhibition of binding

-137- to ET, receptors
N-(4-chl oro-3-net hyl - 5-i soxazol yI) - (6- et hoxycar bonyl -2, 3 , 4-

tri met hoxyphenyl am noc&Qohgelis Wetsptianefegtesvith fiNA ¢acoding the ET, receptor, The
N-(4-chloro-3 -metdyhiny aaexmwé)pr%sé @a&ﬂm%yér Jredeptfr, Wb AESBRRYRNENY! -

am nocar bonyl )t hi ophene-3 -sul f onam de;
N- (4- chl or o- 32Ret hyntiErcsor dz b Iflsks. (Memmwelmww 2s Yegcribed above. The

tri met hoxyphenyl aE,yl f EQS%QV\LQ B%RB@#{% as d%HHt%agE}o@g L\;ngég the membrane

N- (4- chl or o- 3- et -1 soxazo cyanonet h
t ri met hoxyphenyl antapecatidrodiltid hithphiedmagzbutien foomnmmmanon of 1 ug/50 pl.

N-(4-chloro-3 -met hyl - 9L A0 * AL d5Y <2nd PadserBY BEVE M had ben Fanstected with

DNA encoding the ETg receptor and express the human ET, receptor on their sur-

25 faces were grown to confluence in T-175 flasks. Celis 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 miM EDTA
using a Tenbroeck homogenizer. The suspension was centrifuged at 4° C 57,800
X g for 15 min, the pellet was resuspended in 5 mi of buffer A {5mM HEPES

30 buffer, pH 7.4 containing aprotinin (100 KlU/ml)) and then frozen and thawed
once. Five ml of Buffer B {6 mM HEPES Bufifer, pH 7.4 containing 10 mM MnCl,
and 0.001% deoxyribonuciease Type 1) was added, the suspension mixed by

inversion and then incubated at 37° C for 30 minutes. The mixture was



10 trinetho ni nocar bonyl ) t hi ophene- 3-sul f onani de; US97/17402
N- (4-chl or O%B%@#&? 5-isoxazol yl)-2-(6-cyano-2,3 ,4-trinet hoi%henyl -

am nocar bonyl ) t hi ophene-3 -sul f onan de; N- (4-chloro-3

- met hyl - 5-i soxazol yl ) - 2- (6- net hyl - 2, 3, 4-

tri met hoxyphenyl acetyl )t hi ophene-3 -sul fonam de; 15

N- (4-chl or o- 3- net hyl - 5-i soxazol yl ) - 2- (6- aceyplg-2, 3 , 4-

tri met hoxyphenyl acetyl )t hi ophene- 3-sul f onam de;

N-(4-chl oro-3-net hyl - 5-i soxazol yl ) - 2- (6- met hoxycar bonyl -2, 3 , 4-

trimet hoxyphenylcaﬁﬁwééc} bt 6P[EEX 3 s4LEARIMEUABove, the pellet washed twice with

N- (4-chl or o- 3-net hyl - 5-i soxazol yl )- 2- (6-car boxyl -2, 3, 4- 20

t ri met hoxypheny lbatfet W 3nchthephenesm@ndad fiobaffied & (30 mM HEPES buffer, pH 7.4 con-
N- (4-chl or o- 3- hyl -5- | - 25 (.6- et f.onyl - 4-

trimet hoxyphengﬁée?é'lgy% r%ﬁrﬁégﬁlgég{@@ﬁItS(?ﬁrv;eng{e?‘?W'lmgm Jon%egtm'on of 2 mg/mi.

N- (4- chl or o- 3- et hyl -Thei lsodiag alsydy) was(merivyaednet dedcried above using the

tri met hoxyphenyl acet yl )t hi ophene- 3-syl f onam,.de;, .25 - '

N (- chiof o B mEraTyereEt indeRag acsd e HI9E A58 o rying Butfer.

tri met hoxyphenyl acet yg.) t hiTegt sreacliviyl dgaistiedidothelin-induced contraction of

N- (4-chl or o- 3- met hyl - 5- i sqsatel \th) thérdéc @BENY tings . 4- (et hyl enedi oxy) - 2-

met hoxyphenyl am nocarbonyl ) t hi ophene- 3-sul f onam de; . ,

N- (4- chl or o- 3- met hy| -15 §H5E8YBNSAS) 02U eeleaL ERPPOYNY. A6 78t Y PRAUR: Yx39onist ofghe
miggoxy:phenyl aMASAENORSELL tr BLRRBE NS -ePudtHeliA NS fassessed by measuring the effect
N- (4- chl or o-18 mentsndoshalisgrdgendy¢gntraqipnnedt inslejechrasghgrack, anrtigeingy|(eate2.9.,
di oxy) - 2- met hoxyphanyLed Merd) RaRy).) sii-ARBSN &ed: 2 84143 3MoY&neasuring the ability
N-(4-chloro-3 -nmethyl=5-1Tsoxazol'yI)-2-(6-carboxyl -3 , 4- (et hyl enedi oxy) - 2-
met hoxyphenyl anitaceatrBentiie) tissue phesreaddedsalohenani de; 5

N- (4-chl oro- 3- et hyl - 5- § - 2: (6= I -

di oxy) - 2- met hoxyphenycfsogl‘n?%ggﬁhégr%ﬁe)%ﬁl ?)%ﬁ;ergggr%%%s%??% gfnsﬁgkgnw mcleggﬁy t°
N- (4- chl or o- 3- meftegh dEsolstraztleydomRoyrBiscyrarfortisyolved 4 ¢ meinimydre renkuog \of -

2 -met hoxyp yl-ank Rocar i - S o [ .

N- (4-chl or o[]'?q- ﬁ%@l a-rgi- ?@géﬁ%)z%{%y?)?g?‘?ﬁ?g h%/‘icf%g%net ?/?)C-ag c,aff'-sf ﬁ%‘?ﬁ?foenn%f-
10 di oxy) - 2- netthexypphennd, awntot aelbtnys rohiagphe ver\drg gbficararatwes of DMSO

N- (4-chl or o- 3- net h%l,- % idsoxazol yl)-2-(6-cyano- 3, 4- (et hyl enedi oxy) - 2-

nmet hoxyphenyl am'hd a”?%gnyl ) t hi ophene- 3- sul f onam de;

N- (4- chl or o- 3- et hyl -The- theaciz pbryioh-&-1h2, Giuth rame tabytla-i8 exdisédrethbendothelium

G 02) pteny| 3 Aot 00 LS SRUEIESSs 354 LAV, o A3 seamani, ppmpnis
met hyl phenylzm noegédueaybndehiaopainerodd Sulaf thaiictigan bath filled with Krebs'- Henseleit
sélution saturated with a gas mixture of 95% O, and 5% CO, {118 mM NaCl,
4.7 mM KCI, 1.2 mM MgSO,, 1.2 mM KH,PO,, 25 mM NaHCO,, 2.5 mM CaCl,,
10 mM D-glucose).
There is a correlation between activity as an antagonist of endothelin-in-
25 duced thoracic aortic ring contraction and activity as an inhibitor of binding of

endothelin to endothelin receptors. The pA, is a linear function of the log of

the 1Cg.
D. Assay for identifying compounds that have agonist and/or
antagonistic activity against ET, receptors
30 1. Stimulation of prostacyclin release

Since endothelin-1 stimulates the release of prostacyclin from cultured
bovine aortic endothelial cells, the compounds that have agonist or antagnoist

activity are identified by their ability to inhibit endothelin-1 induced prostacyclin



N- (4- chl or o- 3-wotobxs3eb- i soxazol yl ) - 2-(6-nmet hoxycar bonyl -3 , 4- ( mECAYUSIH&1402

di oxy) - 2- et hyl phenyl am nocar bonyl ) t hi ophene- 3- sul f onam de;

N- (4-chl or o- 3- et hyl - 5-i soxazol yl ) - 2- (6- car boxyl -3 , 4- (net hyl enedi oxy) - 2-

20 met hyl phenyl am nocar bonyl ) t hi ophene- 3- sul f onam de;

N- (4-chl oro-3 -nethyl -5-i soxazol yl ) -2-(6-met hanesul fonyl -3 , 4- (et hyl ene-

di oxy) - 2- net hyl phenyl ami nocar bonyl ) t hi ophene- 31281l f onani de;

N- (4-chl or o- 3- et hyl - 5-i soxazol yl ) - 2- (6- cyanonet hyl - 3, 4- ( net hyl enedi oxy) -

2- met hyl phenyl am nocar bonyl ) t hi ophene-3 -sul fonam de; 25

N- (4- chl or o- 3- net hgleaSe ifsox aach ghyothe(d-qells rhvydn@mmbyﬂi )<e'8> BGF netubpgtamially as
3 f

e e R A g

met hyl phenyl am nocey®omphineippdeprs &e-&ubfneﬂamﬁ%,ollagenase treated Movine aorta
-(4-chloro-3 -nethyl -5-isoxazol yl ) - 2- (6- net hox nethglenedl §¥2 %
met hyl phenyl ani nocfeﬁel%ﬁy'l‘%?ﬂ'@f)%é €3 anwwﬁa\ﬂ%/%m 9 supplemented with heat ‘"ac

- 139- tivated 15% fetal calf serum, and L- glutamme {2 mM), penicillin, streptomycm
N- (4- chl or o- 3- rret hyl - 5-i soxazol yl' ) - 2- (2- cyano- 3, 4 - (et hyl enedi oxy) -

met hyl pheny! ani noc%nd)ﬁ!ff&@l'éoﬁ‘ﬁl apth euecwdtused fap Hrast é@_ur times.” The cells aré then seeded in
N- (4- chl or o- 3- net hélj(rvi il | gg@;glt %}a%e(r%e&l F?-.nOE@ht Ao&@%é?&eeﬂ‘?edé%w after the cells

met hoxyphenyl am noca hi ophene- 3 su f onam de;
N- (4- chl or o- 3- net hyelaeﬁclosﬁuaml yihe) rad{uin ag etpjdces; 4T!(m@”w¢rertédho&%ba@ed with a)

met hyl phenyl am nocar hon I t hi

N- (4-chl or o- 3- net h Fg%m'}/ 8{382%%0”’?? T {:Eﬁacéﬁ/"%ﬁg&g‘m tﬁﬁ rtl-,'\h/‘()a'dc)ot>?§3E Cgmpound
met hoxypheny! a1o noalamé),omd Jt teisophrepeud sulehdnam:de (10 nM}.

N- (4-chl or o- 3- net hyl - 0 | yl):-2-(6- met rreth edlox

met hoxyphenyl acetyi )t h| g‘ﬁ é%s'\'/’g{ﬂ"f:lihﬁtr‘r‘?'ﬂéhx i i FEBYed Hth Bakh e arkine

N- (4- chl or o- 3- met hydncentratis@s of Ell@etaP(ﬁ-aa@etryéas'Bx,réB (:mtméoenem@qa)ssay
met hoxyphenyl acet yl )thl ophene- 3-sul f a] (N -3
- met hyl - 5- i soxazol §eFtasyen Rfsp(dl"fﬁsé%é? Bﬁﬁyllat%d as thiefiflerenpes. between " S Sunt of 6-

di oxy) - 2- met hoxy phedy|@set Véléés@bmm%eﬁs%ﬂbﬂ@mm WRh thd eddothelin-1 mmus the
N- (4- chl or o- 3- net hyl - 5- i soxazol yl )-2-(6-carboxyl -3, 4- (net hMI enedi oxy).-

met hoxyphenyl at®t ydeupofrased Pydgertinadnitirated unchal!enged cells. Compounds that

stimulate 6-keto PGF,, release possess agonist activity and those which inhibit

endothelin-1 6-keto PGF,, release possess antagonist activity.
2. Inhibition of sarafotoxin 6c induced contraction
Sarafotoxin 6¢ is a specific ET; antagonist that contracts rat fundal

20 stomach strips. The effectiveness of tests compounds to inhibit this sarafotoxin
6¢c-induced contraction of rat fundal stomach strips is used as a measure ET,
antagonist activity. Two isolated rat fundal stomach strips are suspended under
a 1 g load in a 10 ml organ bath filled with Krebs’-Henseleit solution containing
10 uM cyclo{D-Asp-Pro-D-Val-Leu-D-Trp) (BQ-123; see, U.S. Patent No.

25 5,114,918 to Ishikawa et al.), 5 4M indomethacin, and saturated with a gas
mixture of 95% 0,/5% CO,. Changes in tension are measured isometrically and
recorded using a Grass Polygraph coupled to a force transducer. Sarafotoxin 6¢
is added cumulatively to one strip while the second strip is preincubated for 15
min with a test compound prior to addition of cumulative doses of sarafotoxin

30 6c. The effects of the test compounds on the concentration-response curve for

sarafotoxin 6c are examined,



N- (4-chl oro- 3, - -5-i soxazol yl ) - 2- (6- met hanesul fonyl -3 , 4-
di oxy) - 2- nmet ﬁ‘é‘)%%%&u%l acetyl )t hi ophene- 3-sul f onam de; ﬁe%bgw'ﬁg&

N- (4-chl or o- 3- et hyl - 5-i soxazol yl ) - 2- (6- cyanonet hyl - 3, 4- ( net hyl enedi oxy) -
20 2- met hoxyphenyl acetyl )t hi ophene- 3- sul f onam de;

N- (4-chl or o- 3- et hyl - 5-i soxazol yl ) - 2- (6-(2-hydroxyet hyl) -3, 4- (net hyl ene-
di oxy) - 2- net hoxyphenyl acet yl ) t hi ophene- 3 - suhggnam de;

N- (4-chl oro-3-nethyl- 5-isoxazolyl)-2-(6- cyano 3 4- (met hyl enedi oxy) - 2-
nmet hoxyphenyl acet yl ) t hi ophene-3 -sul f onam de;

N-(4-chl oro- 3-net hyl - - SO)D%%Q{(&/Ar}lcgstﬁ?or@ Qdé@ttehblcé)l\)’-s%( Py ra
t ﬂ?}e &Efgd t

di oxy) phenyl acetyl )t hi ophepgsR1 $3H {388 g% vivo act vut o sele
-nmet hyl - 5-i soxazol yl ) -2-(6-acetyl -3, 4- (nethyT enedi 3

met hyl phenyl acet yl ) t hiSsjsiatetecanpolidsndiscigecd herein have been hegtdd dtrl actpA® in the

- et hyl - 5-1 SovaQé%b} ace{o‘é@ﬁh@%}é%w@%m s}alt%g&\mﬁg hélveerr]aet mogel To perform

di oxy) - 2- et hyl p I ophene-'3 -sul
-140- 5 theshl—t(ed'esc il amtic- Mamm1 ¢} 5+asmazmipjér)ts 2ohfeigiag box g BDOCA)
, 4- (met hyl enedi ox tyI ) 1 hi ophene- 3-sul f onam de;

nmet h h | a
N- (4- chl or o- 3- me ?Péeﬂaéwa‘z%‘?’%’% %%’ny Qrﬁés ¢ 23 al. 411 HEhpeehdharm.

di oxy) - 2- met hyl pgen\gages sz hi W%@&Asy‘ﬁc@&ﬂﬁﬁﬂeumo Silicon rubber implants for
N- (4-chl or o- 3- et hyl - 5-i soxazol yl) - 2- (6-cyanonet hyl -3 , 4- (et hyl enedi oxy) -

2 -met hyl phenyl ad twn)efiHp@ﬁﬁ%ngoyrgmr]eotﬁarﬁna@ms the DOCA is incorporated into

N- (4- chl or o- 3- methydiy@retisax 8iebyd Yubbret Scdrdr/ay Ar eeatdigl thednfliaet ek enes
di oxy) - 2- net hgl phenyl acet yl )t hi ophene- 3-sul f onam de;

N (4- chl or o- 3V neheprevlinddest £78P§| ) - 2- (6- cyano- 3, 4- (net hyl enedi oxy)-2- 10
net hyl phenyl acetyl )t h'sgpgb‘:ﬁ@eDg‘Wf%Vl g{'% Jee tkﬁ c'ld) were ur;/l a}%lz al nePhPortized

- met hyl - 5-i soxazol yl) (’6- met hoxy- enedi oX
met hyl phenyl acet yhgqrhkqummeea@sgmﬂsﬁa)gamadé@CA implant was placed on the left lateral

dorsal abdomen of the animal. The rats were allowed to recover for three
weeks. During recovery they were permitted free access to normal rat chow
15 and 0.9% NaCl drinking solution in place of drinking water. The rats develop
hypertension within 3 weeks.
All animals were used in the tests between 21 and 30 days post surgery.
The mean arterial blood presure in these animals ranged from 165-200 mm Hg.
On the day of experimentation, catheters were inserted under brevital
20 anesthesia into the right femoral artery for measurement of blood pressure, and
iﬁto the right femoral vein for administration of a selected compound. The
animals were placed in a restrainer and aliowed 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,
25 as a 80 minute infusion, or orally by oral gavage. Blood pressure was recorded
continuously for a fruther 10 hrs.

F. Effect of intravenous administration on ET-1-induced
pressor responses in conscious, autonomically blocked rats;
a mode! for assessing in vivo activity of selected
30 compounds

Male Sprague Dawley rats {250-450 g) were anesthetized {Brevital 50
mg/kg, IP) and cannulae were placed in the femoral artery to measure mean

arterial pressure {MAP) and in the femoral vein for intravenous drug



N- (4- chl or o- 3wgssiRyés- 5- 1 soxazo yl)-2-(2-cyano- 3, 4- (et hyl enedi mx§riyse/17402
nmet hyl phenyl acet yl )t hi ophene-3 -sul fonam de; 15

N- (4- chl or o- 3- et hyl - 5-i soxazol yl ) - 2- (2- cyano- 3, 4- (net hyl enedi oxy) - 6-

met hoxyphenyl acet yl ) t hi ophene- 3-sul f onam de; - N-(4-chloro-3
-met hyl - 5-i soxazol yl ) - 2- (2-acetyl - 3, 4- (et hyl enedi oxy) - 6-

nmet hyl phenyl acet yl ) t hi ophene-3 -sul f onam de; -131-

N- (4-chl or o- 3- et hyl - 5-i soxazol yl )-2-(2-acetyl -3 , 4- (net hyl enedi oxy)-6- 20
met hoxyphenyl acet yl ) t hi ophene- 3-sul f onam de;

N- (4- chl or o- 3- net &thintsti|ioxazeiga)s Aref@ plackt 56 ayesoadehyhd afoved NBrBydigne-
di oxy) phenyl am nocar bonyl ) t hi gphene:- 3 - sul f onam de; .

N (4 bF o 3. et hysBRBBksE of Py BINRES Hiss PaPAGE: PG9S A Gsimiisiered

sul f onam de. {atropine methyl nitrate, 3 mg/kg, IV, followed by propranalol, 2 mg/kglfd: An

2. A conpound or pharmaceutically acceptable salt, acid or ester fthereof
of claimi1, whereHrNpieg animals received a bolus injection of vehicle {0.5 mb deliqwed thirty

in which Rlerrg isidked fiabby iltMIEREEN boRiskatminBhia®XH of BT PREBAEY 1 pg/ka).
hal oal kyl , and nore preferably | oweral kyl, Ioweral koxy, or hal’o

| ower al kyl , and iRoligytieg peedverabioy tes ghalangen test -romepandsy verpadministesad by
e oo P oSl P BB, (02 7 DB e sopigro iy 1 i
minutes later. Resuits are expressed as the percent inhibition of the ET-1-
induced pressor response after administration of the test compound compared to
10 the pressor response induced by the control ET-1 challenge. In some cases a
third ET-1 challenge was administered ninety minutes after administration of the
test compound.
G. Results

1. In vitro

15 The IC;, for each of the compounds of the preceding Examples for ET,
and ET, receptors has been measured. Almost all of the compounds have an
ICs of less than 10 yM for either or both ot the ET, and ET, receptors. Many of
the compounds have an ICg, less than about 10 yM, others have an IC,, less
than about 1 M and some of the compounds have an IC,, less than about 0.1

20 uM. A number of the compounds have an IC,, for ET, receptors that is
substantially less {10 to 100-fold or more} than for ET, receptors, and, thus are
selective for ET, receptors. Others of the compounds are ET, selective.

2. In vivo
Selected compounds, such as N-{4-chloro-3-methyl-5-

25 isoxazolyl)-2-(3-hydroxy-2,4,6-trimethylphenylaminocarbonyl)thiophene-3-sulfon-

amide, have been tested in the hypertensive rat model, and were effective in

decreasing blood pressure.

Since modifications will be apparent to those of skill in this art, it is

30 intended that this invention be limited only by the scope of the appended claims.



of claim1, yhehs Mis OO CHlert], OLO)NH, - CHECH
3 et ik ) , PCT/US97/17402
CH err] CH er gé@?ﬁl—l)[G’I’!-lll’,aSHEETHASDBEEW]CI-|C(O)Cl-|[err]- 20 4.
A conpound or pharmaceuti cal RgppagEEPt-abl ¢

of claiml1, wherein Mi -

salt, acid or ester thereof
ng:

H 25 [e This Sheet Has Bé&gn Replace
sul fonam de conpound or pharnaceutically ac¢gp! abI e salt,

ester thereof of claiml that has forrmula (I):

-142-

wher ei n: vahenslcaivepsighst i t ut ed with one or nore substituents

or an unsubstituted 25 nonocyclic or polycyclic aryl or heteroaryl group
in whcih the each substit fesuifangmide compound of formula (A):

Art— SO; N— Ar'
!
5 H

or a pharmaceutically acceptable sait, acid or ester thereof, wherein:
Ar' is a substituted with one or more substituents or an unsubstituted

monocyclic or polycyclic aryl or heteroaryl group in whcih the each substituent is
10 independently selected from the group consisting of H, NH,, halide,

pseudohalide, alkyl, alkylcarbonyl, formyl, ary!, heteroaryl, alkoxyaikyl,

alkytamino, alkylthio, arylcarbony!, aryloxy, arylamino, arylthio, haloalkyl,

haloaryl, and carbonyl, in which the aryl and alkyl portions are unsubstituted or

substituted with any of the preceeding groups, and straight or branched chains
15 of from about 1 up to about 12 carbons;

Ar? has the formula:
R'" Rr?
20 UM QR“
X R® R* -

C L

30

in which M is {CH,},,C{O}(CH,),, {CH,},,C(OINH(CH,),, (CH,},{CH=CH)CH,),
(CH,),,CIO)CH,),NH(CH,),, (CH,){CH=CH}(CH,),, C=N{OH)(CH,),,

35 (CH,),,CIO)}CH =CH);NH(CH,),, CH{OH}{CH,),, CH(CH3)C(OHCH,),
CH(CH;)CIO}CH,)(CH =CH){CH,),, (CH,),, (CH,),0, {CH,)S{0), wherein n is 0-2,
C(0)0, in which m, s and r are each independently O to 6, preferably O to 3,
more preferably M is {CH,),,C{O){CH,},, {CH,),,C(O)NH(CH,},,

DR O



i ndependent | ywerdsaased from the group copsisting of H. NH err],pdmisarer4o2

pseudohal i de, al kyl, al kyl carbonyl,] for hetler oar yl ,
al koxyal kyl , al kyl am no, al kyl t hi Bl ng% ls I
: : i 0, yl o
aryl thi o, hal oal kyl, haloaryl, and carb ﬂ}i, SOH IS QIR s SE“YH“@ h Replaced

al kyl portions are unsubstituted or substitut ed w th any of th
preceedi ng groups, and straight or branched €t#d-ns of from abo

I

about 12 car bons; Xis S, Oor NH preferably S
Rlerr] is hydrogen, alkyl, alkenyl, alkynyl, aryl, alkylaryl, heterocycle,
ar al kyl , ar atHQWCH&mHmHquI(CHQMCK@MSNQM(CFQL, @l@mGH(:ywa(QH%B

R err] and Rl err]_ are unsubstitu ar titut r re
substituents ceaf?%o&qcé'b{red:mhg&ﬁg{?d Hﬁ'l"lj/ ?&’drnoz ‘%g' }\g(bp’* %QS)(S) rEE
sel ected fromthe groug Gong! si4ida RY aldysbchaRBepdideh e seREestd eloa | de,

- 143- al kyl, al koxy, al kenyl, al kynyl, aryl, am no acids, primary
and secondary am‘t’lé’é {itps tollows: g| ycosi des, hexoses, riboses, alkyl aryl,

al kyl'heteroary , het er ocycl N rnﬂ lwl R and R® areaééewdemleﬁabkaébected from
cycl oal kenyl, cycl oal kynyl, CN, err], OR'e

cerr]Rerr], O@@ﬁcmg ]—!R[Q# rf‘]lHRsé‘?-cl CQN@ 8 r]NIPerqv]ano.nhmecnand®a®d@ alkiOoH,

IC\I:CR][\IGRI[’ ;]r rR][ eRI[’ ;]rr] rryl all}anyI lr’yh[gr%{!gl]rkw heherg @geéxumﬂﬂﬁ%h rr]éy ylthi cf'kynyl ,

aryl, al kyl aryl, Haﬁiaek\ﬂcytk}ytsplfmlyald’dWlsuifony! allaraickdopyl, oaywmaﬂbbyw alkenyithio,
cycl oaI kenyl , cycl oal k NHR er r kyl arnyl

al kyl het eroaryl , 2eny} 8r Ff‘)e[‘ém Griceny S, E’E}Le'yylﬁléérnﬁ' opcaresgeh,

| ower al kyl, 1@ Iamwemad:d@mynyl J18kylaminocarbdijy&r ahinoshitoinyl, Satkgl-esiredt ar-

i ndependent I y from s selected fro

consi sting of hydmghe”l\lwroxvamwv' SRS STy RyroaRyTkEny.

het erocycl e, @dhaminbak 0>€:¥an6é4[€‘]/|0@l:3ﬁ9i ac‘éY&lyQﬂdyKerNdroxyalkyl alkyoxy-
cycl oal kynyl, C(O) err] and S(O|[err nis 0-2

Rlerr] is hydrogehk dro Xé(?ll‘éh)/?"“&?‘)?{ﬁ‘hﬂ"‘/' a'F\SH'OX\QP'IW{%r fﬂ'myf'rei‘éfr%‘(\!g/cl e,

aral kyl, 15 ara!ﬂ&%es %Mﬁn@a&&wheﬁ%@goéldﬁﬁ‘dﬁétde@,r nsugéso%dwnwkyn CN
R err] and R err] may et her forma

Rlerr], Rerrlp and(@[‘ércﬁ )b e ek h&“éu"b@f"ﬁ'@ﬂ'@ﬂl w(FHz)tfo.@’dh& 61D the°"

appropr i ate grou s
=C(halo)[err], 9%4% ?’q[ﬁg’r %‘Q‘? d ﬁ{hmaro‘{,\gf Sg""”;’lagy am&i(eo)o QIYC%(Mgv\grhexose or

al kyl)[err], - 20 rtdese, =N€\@2{Nh|zr ]‘\ydmNHC@R[OGW pikorpaarpqnyl, acaqyoxyakyll Rierr],

-CHerr]- or =CHRL ea d‘d)HIS co 0Gdii CN, het l 6. A
sul f onam de or pha?érra%eu gally a%‘t?fept abl’e sa‘ovferacllgyd or egtee?ary t her eof

of claim1, wher erﬁQ@i@)&disp@hﬁade(@Hz)tMG’rubza a(sayfopylechipride r i) ANHRT) alkylaryl
20 alkylheteroaryl, C(O)NHR*®, —{CH,},OH, —C{O}N{HIN{HIM, or;

(i) at least two of R', R?, R3, R* and RS, which substitute adjacent
carbons on the ring, together form alkylenedioxy, alkylenethioxyoxy or
alkylenedithioxy, which is unsubstituted or substituted by replacing one or more
hydrogens with halide, loweralkyl, loweralkoxy or halo loweralkyl, and the others

25 of R', R?, R? R* and R°® are selected as in {i}; and
at least four of R', R?, R3, R* and R® are not hydrogen, unless:

{a) R' and R? are alkyl and R® is R?°, which is selected from the
group consisting of aryl, heteroaryl, heterocycle, OH, CN, C{O}R'®, CO,R'®, SH,
S(0).R'® in which nis 0-2, a D, L or racemic amino acid, a ribose or hexose, an

30 O-glycoside, a sulfonyl chloride, —(CH,),OH, NHOH, NR'?R'®, NO,, N, OR'S,
R’2NCOR’'® and CONR'?R'S, then R? and R* may be H; or

ORER



-144- Ws; - ___uherel n: CTIU%B‘;IW:S{)]J

a substitute unsubst i tutrey pol ycyclic aryl group wt

one or nore substltuents S ) e gnoup consisting of H, NH[err]
hal i de, pseudohal i de, |, forny IThIS§h | Has [BedneReplarey | |

al koxyal kyl , al kyl am no, al kyl t h| o, aryI car bonyI no,
aryl thi o, hal oal kyl, haloaryl, and carhagayl, in V\/m d

al kyl portions are unsubstituted or substituted with any o

preceedi ng groups, and straight or branched chains of from about 1 up to 30
about 10-12 carbons; (b) when rﬁ[;EEGbNH%uR[ ﬁhrbl-, ﬂl?énew]nz' Ak coéa’f‘} Rsﬁwgﬂ
Is Rerr] and Rerr] is Rerr]; and Wis -N err]
:Ncqerr]R[err]be:H’{lCCIerr]R[err] or |s-CH[err] when R[err] i's

hydr oxyl . I er Jpharmaceut i cal cce bl
salt, acid or ester 35 ther«ge‘\'fh%H Mq? arm ER V\,hAgr%rgqFﬁn 'so](am}-% 8&21 afid

Rlerr] are al kylR® dmal Baidkyl alkwehqdlaak\oaﬂhleylﬂ amdkeniylby be Hcont ai n| ng l1to 2
doubl e bonds,_ al kynyl &on'{jg* shing to 2 tri F‘l e b

nd | kyl, '
Cycl oal kyl a1, ary1™ RBY aF e raorLRoPar sy e BT GapRYR, alkv. atkeny,

alkynyl, aryl, haloalkyl alkylaryl, heterocycle, arylalkyi, arylalkoxy, alkoxy,
aryloxy, cycloalkyl, cycloalkenyl and cycloalkynyl, and is preferably hydrogen,
loweralkyl, loweralkoxy and lowerhaloalkyil;

R® is H, or substituted or unsubstituted alkyl or ary!, preferably H or

10 substituted or unsubstituted lower alkyl, more preferably H, methy} or
carboxymethyl;

X is S, O or NR''", where R'! contains up to about 30 carbon atoms and is
selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryi,
alkylaryl, heterocycle, aralky!, araikoxy, cycloalkyl, cycloalkenyl, cycloalkynvyl,

15 C{OJR'® and S({O),R'® in which nis 0-2;

‘R is hydrogen, alkyl, alkenyl, alkynyl, aryl, alkylaryl, hetarocycle, aralkyl,
aralkoxy, cycloalkyl, cycloalkenyl, or cycloalkynyl;

R'" and R'S are unsubstituted or are substituted with one or more
substituents each selected independently from Z;

20 Z is hydrogen, halide, pseudohalide, alkyl, alkoxy, alkenyl, alkynyl, aryl,
amino acids, primary and secondary amides, O-glycosides, hexoses, riboses,
alkylaryl, alkylheteroaryl, heterocycle, aralkyl, aralkoxy, cycloalkyl, cycloalkenyl,
cycloalkynyl, OH, CN, C{O)R'¢, OC(O)R'®, CO,R'S, OCO,R'®, SH, S(0),R'® in
which n is 0-2, NHOH, NR'?R’5, NO,, N,, OR'¢, R"’NCOR’'® and CONR'?R'S; R'® is

25 hydrogen, alkyl, alkenyl, alkynyl, aryl, alkylaryl, heterocycle, aralkyl, aralkoxy,
cycloalkyl, cycloalkenyl, cycloalkynyl, chloride, NHR%, alkylaryl, alkylheteroaryl,
or —(CH,),OH; R® is a substituent such as hydrogen, lower alkyl, or lower
alkoxy; R'?, which is selected independently fram R'' and Z, is selected from
hydrogen, alkyl, atkenyl, alkynyl, aryl, alkylaryl, heterocycle, aralkyl, aralkoxy,

30 cycloalkyl, cycloalkenyl, cycloalkynyl, C{OJR'".and S(O) R'’ in which n is 0-2; R"’
is hydrogen, alkyl, alkenyl, alkynyl, ary!l, alkylaryl, heterocycle, aralkyl, aralkoxy,

cycloalkyl, cycloalkenyl or cycloalkynyl; R'? and R'® may together form alkylene;

* C L M S *



- 145- WO 98/13366 8- A sul fonani de_ar pharoeceutical |y apceniseptRoz
salt, acid or ester t her eof of CTWB@HEETVM%@EENFQ[ err], Rerr] and

R[err] are I ower louer al kenyl | | ovveREpLA(;ED al kyryl , or aryl.

Re .
9. A suf rmaceuti cal I acceptabte—satt acid or ester 5
t her eof of n Rlerr], Rerr] and R err] are nethyl.
10. A sul f rmaceutically acceqt3d8bl e salt, acid or ester

t her eof of claim6, vvherein Rlerr], Rerr], Rerr] and R err] do not

contain cyano groups, and Wis not -CHerr]-. 11. A
sul fonam de or phasiee &4, iIRabhy RATMaptRDIBtHRalsLbstatel anithesivegrolp thbed gef

of claim®6, wherein: Ar[err] is benzo-2,1, 3-thiadiazol -5-yl,
benzo-2, 1, 3- oxadlf%(i'i’)lfQVSZ'y‘F”d 3- met hoxy- 2- pyrazinyl ,

3, 4-di net hyl - 5-i soxaz@lyher ;f‘ro@ulabgrtﬂét?’tﬂgaEMbb@\d§mlééliec%d frorNbY Grovp
met hyl -3 -i soxazol yl; Wis -NH, =NCJerr]Rerr], or iIs

-CH err]- when RF@P?'}“”Q;Oﬁydroxyl 15 Rlerr], Rerr] and Rlerr] are
met hyl ; and ,Ef[,,e;g]mé 8 |5§-|‘%9:Ifa%‘ 10 L o, i sti ng of
Z-subst i t ut edsand unsu str tuted oy | yl, H&&?@xy{%osfg@rztcﬁ@d and

unsubstituted al kmythvmt(e@)'R['mmqarbeprREQaBrsplfOWeirer] R[ er r] and
S(Of[err]R err] in whi i ani de or
pharmaceutically acce '\fgbnrelorsoa 1, EtQEL o) asoorxaéolylg) 2- (?lhyqrﬂ’éyr”e%t Y ?% %nal m 11,
wherein Rerr] i srrmeiremredyrammddaeomnmppﬁmasufagarafderret hoxy,

nmet hoxycar bonyl met hox t hoxye t acet 0 hydr o oxy,
N, N- di et hyl ani no- t hi &gﬁ’gﬂﬁﬂ%@etﬁh %I— ’%%‘?'HC%X ﬁécﬁ?ﬁ%ﬁ?‘l" fhyl
di met hyl am nag pwrﬁ@ddadrbmw):ma@reér@xysuhymmm, cyanorret hyI acet oxymet hyl ,
hydr oxynmet hyl , car box t hyl , _nmet hanesul f onyl - ami no

di et hyl ani nonet hyl , &i"e? RIpIQEP ERe Y- %rﬁfxﬁé?'ﬁ%‘ﬁy@amswvaﬂw 2,4.6-

13. A sul f0nam:rr#%eﬂryrmréamﬁﬁﬁwars&ljrwhesﬁm@k&hﬁoﬁamde acid or ester

t hereof of claim 11, wherein err]j oes not contain a cyano roug
14. A sul fonami de olN-fheh'atcdmetbdlPJsaxdzeph-abiSecahpxyl-2at Odrigretegipbenyl-

thereof of clai nra;,gmé@(@@grgr”ﬂ“ag,egrrel3%§”§reg,§@ged fromthe group consisting
of nethoxy, 30 nethoxycarbonyl neth o>_< f 2- (2- met hoxyet hoxyz et hox aeet oxy,
2- hydr oxyet hd®y, -t4-chlorg-3-methyl-5-isoxazolyl)-2-{3-methanesulfonyl-2,4,6
trimethylphenylaminocarbonyl)thiophene-3-sulfonamide; .
N-{4-chloro-3-methyl-5-isoxazolyl)-2-(3-({2-hydroxyethyl}-2,4,6-
trimethylphenylaminocarbonyljthiophene-3-sulfonamide;
N-{4-chloro-3-methyl-5-isoxazolyl}-2-{3-cyanomethyi-2,4,6-
20 trimethylphenylacetyl}thiophene-3-suifonamide;
N-14-chloro-3-methyi-5-isoxazolyl}-2-{3-hydroxymethyl-2,4,6-
trimethylphenylacetyl}thiophene-3-sulfonamide;
N-{4-chtoro-3-methyl-5-isoxazolyl)-2-(3-cyano-2,4,6-
trimethyiphenyiacetylithiophene-3-sulfonamide;
25 N-{4-chioro-3-methyl-5-isoxazolyl)-2-{3-methoxycarbonyl-2,4,6-
trimethylphenylacetylithiophene-3-sulfonamide;
N-{4-chioro-3-methyl-B-isoxazolyl)-2-{3-carboxy!-2,4,6-
trimethyiphenylacetylithiophene-3-sulfonamide;
N-{4-chloro-3-methyl-b-isoxazolyl)-2-(3-methanesulfonyl-2,4,6-
30 trimethylphenylacetyl)thiophene-3-sulfonamide;
N-{4-chioro-3-methyl-5-isoxazolyl}-2-(3-{2-hydroxyethyl)-2,4,6-
trimethyiphenylacetyllthiophene-3-sulfonamide;

R0 RN 1



- 146- et hyl am no- th| ocar bonyl oxy, N, N- di et hy| anpdggéditizeoz

ocar bonyl oxyrre . dippet .. | (AS l\{ )11 di nyl, acetoxynet hyl,

met hoxycar bon I rret hyI hydr I~ et pxy. 15. A

sul f as ?fﬁceutl al | y BE:%éﬁ&Egbl e lt, acid or ester 5 thereof
of cl from tTe group consisting of: '
N-(4- I -5-isoxazol yl ) - 2-( 3- caggxyl nmet hyl -

2,4,6-tri rret hyI phenyl am nocar bonyl ) t hi ophene-3 -sul f onani de;
N-(4 chl oro- 3- et hyl - 5-i soxazol yl )-2-(3 -acetoxy-2, 4, 6-trimnethyl phenyl -

am nocar bonyl ) t hi ophgng: cﬁrﬁ&bfrﬁé‘ﬁﬂm Qﬁ‘soxa%@lyl) 2 {6- methyl -2, 3 4- tnmethoxnphen i
N-(4-chloro-3-net hyl - 5-i soxazol y - pyrrolidinyl - tri met hyl phenyl -

am nocar bonyl ) tqwlﬁgﬁ@rﬁén’gltéwphm%sagonamlde,

N- (4- chl or o- 3- et hyl - Bi. ; -
2,4,6-trinmethyl pheny??t?ncﬁ%g?gh%w tﬁ%%aﬁglkﬁ% - su PQ X 4&”Enethoxypheny

N-(4 chl or o- 3- rmmhytarﬁomﬂnh@nbér)d ;B-SBH@Bam(dﬁ N- di met hyI am not hi ocar bonyl - 1

2 (TS24 Ay OGN, PR R4 L RERRRS s 24 boram 0o

di et hyl am not hi-:ﬁfé&hMwbmy%@ﬁmﬁﬂmmm%yb%emyémlﬂe;car bonyl ) t hi ophene-
3 - sul fonam de;

N- ( 4- chl or o- 3- net hyl N44 Co gty "f%"a&’?'-‘/ﬁy%j SLFRONYKG . 4-Fmethoxyphenyl-

2, 4, 6- tri met hyl HhiaByhdehnsRbRSRY B)sUfoaRMRRe- 3- sul f onam de;
N—(4 chl or o- 3- net hyl - 5-i soxazol yl ) -

et hoxyet hoxy) et hoxywéﬂ.épmeﬁzngthyl % lggxazgl%l)(zz(ﬁ -methanesulfonyl-2,3,4-
, 6-trimethy -{d)hetﬁﬂéfim,ﬂgﬁéﬁﬁgrﬂmol:ﬁmo?\ghﬁﬂ@pr%ne 3-sulforidthiignam de;

N—(4 chl oro-3 I soxazol -net h ox%/-car bonyl net hoxy- 25
2,4, 6-trinethyl pheny‘Ndhch!%%rﬁbUﬁShly 511?@1513@%? Blegyeenmeingk2, 3,4

\- (4-chl or o- 3 b AQUAT Ol s SR Do darho L1 et hyl pheny! -

ani nocar bonyl ) t ene suI onam d | oro-3
- met hyl - 5-i soxazol yI N-{2-chBrerdtrhestyt arisrmazblybt 2r{8-{2- hvdroxvethvl) -2,3,4-

2,4, 6-trimet hy'tpphe%gghea &%@HQO%\W m{g%e%-sa‘%rgafeﬁam de; 30

N-(4 chl or o- 3-ne acet oxynet
-147- 15 2, 4, 6- tN’r(ﬁEND}’dD @heasﬂvaﬁﬂmplvbr@fm t:hamrpﬁe’hé-tsmesfmmmhmlﬁe;

al\tl_rrfﬁogglrggg 3- rrﬁe{yt‘h Y- on ?&ng%ﬁ?rlwélg)suﬁo(ﬂgm droxy 2,4, 6-trinethyl phenyl -
yl)t REN8 'S
N- (4- chl or o- 3- net hyI NS4ichxa3ahgihyl-8-i¢Gcadplvbt IvyB-arathond B -
trimethoxyphenylacetyl)thiophene-3-sulfonamide;
N-{4-chloro-3-methyl-5-isoxazolyl)-2-(6-acetyl-2,3,4-
20 trimethoxyphenylacetylthiophene-3-sulfonamide;
N-(4-chloro-3-methyl-5-isoxazolyl})-2-(6-methoxycarbonyl-2,3,4-
trimethoxyphenylacetyl)thiophene-3-sulfonamide;
N-{4-chloro-3-methyl-5-isoxazolyl)- 2-(6-carboxyl-2,3,4-
trimethoxyphenylacetylthiophene-3-sulfonamide;
25 N-{4-chloro-3-methyl-5-isoxazolyl)-2-{6-methanesulfonyl-2,3,4-
trimethoxyphenyliacetyl}thiophene-3-sulfonamide;
N-{4-chloro-3-methyl-b-isoxazolyl)- 2-{6-cyanomethyl-2,3,4-
trimethoxyphenylacetyilthiophene-3-sulfonamide;
N-{4-chioro-3-methyl-5-isoxazolyl)-2-{6-(2-hydroxyethyl)-2,3,4-
30 trimethoxyphenylacetylithiophene-3-sulfonamide;
N-{4-chioro-3-methyl-b-isoxazolyl}-2-{6-methyl-3,4-{methylenedioxy)-2-

methoxyphenylaminocarbonyi}thiophene-3-sulfonamide;

I O 0



5 2,4,6-tri mednyd/pdzenyl am nocar bonyl )t hi ophene- 3- sulfonani de; PCT/US97/17402
N (4- chI or o- 3- net hyl - 5-i soxazol yl )-2-(3-nme h’@{p@%lwl{fi‘bmWSaBEE}b[

2,4, 6-trimethyl phenyl am nocar bonyl ) t hi ophenje- 3 - gebifappam de;

N- (4- chl or o- 3- et hyl - 5-i soxazol yl ) - 2- ( 3-sul et ' een Replaced
am nocar bonyl ) t hi ophene- 3-sul f onam de; 10

N- (4- chl or o- 5- net hyl - 3-i soxazol yl ) - 2- (3-cyaneh®¥hyl - 2, 4, 6- tr|

am nocar bonyl ) t hi ophene- 3-sul f onam de; N-(4 chl oro

-i soxazol yl ) - 2- ( 3- met hoxycar bonyl net hyl -
2,4,6-trinmethyl phenyl aM—Med&orbthe)thﬁatstM\BFQUBfameamajé {methylenedioxy)-2-

N-(4 chIoroSrrethI-3| ol -crbo 15
2,4,6-trinet hyl ph'é‘ﬁf%ﬁﬁp 5%39% oﬁ’g’@ &§W9®ﬁaﬂ?'de
N- (4- chl or o- 5- net hyl - 3N-(I4S<§1*X@'Z)Q§ “Mexhyd-5- ﬁoxwmzymwbxycarbonyl 3,4-{methylene-

2,4,6-trinmethyl phenyl am nocar bony I|)th| ophene-3 -sul f onam de;
N- ( 4- chl or o- 5- net HgKY2RGREsENFNYaninecarbepvdiirghens-3-sulfonamide;

2,4, 6-trinmet hyg phenyl am-(‘locgﬂérla@?fﬂe)cﬁﬁlyﬂb%‘z%ﬁ) Zﬁglcﬂca%lﬁm §e4 (mgg'nylenedloxy) 2-
N—(4 chl or o- 5- net hyl - 3-i soxazol yl ) - 2- ( 3- hyl am nonet h

2,4, 6-trimethyl ph@ﬁwwme@ﬁa@mamﬁvbﬁmﬂ#@ns— @nﬂfczmarnﬁ%tg
N'(4 chl oro-5-net hyl - 3 '(%Omgléllﬁe)tﬁﬁsglsﬁg §infrg&¥xlaﬁ§d?‘%—nyl—3,4-(methy|ene-

2,4,6-trinethyl phenyl am nocar bon fonam

N-(4 chl or o- 5- rretdhyky)321n$emazmhy!h)'lazurqc&ammwxfyeﬂhmésisulfmmyiephenyI 25
am nocar bonyl )t hi ophen B

N-(4- chi or o- 5- net hyl - 3ﬁ| éo%g(l%rgl%ﬁ)@gﬁ(s?fsoxazg’&yzéGnyén?me'ﬁe\‘t Ayl Fgmetrwlene
am nocar bony 10t hcunoph)eheﬁéihemdhfeowamud:&:arbonyl)th;ophene 3-sifdaroideor o-

-met hyl - 3-1 _SovaOI yl)- ﬁré@ﬂgﬁagﬁém%ylaj—lls&% yﬁy&ﬂgﬁg}‘\lyﬁmx@%hyn% 4-{methylene-

car bonyl )t hi ophene- 3-s

N- (4- chl or o- 5- metdaihsky)324rﬁma>z\qih3éh9/naand&aswﬁyamybhé}um@utfbmmtd&yI phenyl -

- 148- an1nocarbogyl)th|o phene- 3- sul f onani

N- (3, 4- di met hyl - 5- i sox§Z6r§iyro3-etylanisrraaoyl- %‘ﬁ yape |3n’é1“ﬁ‘9F'b1i.%nﬁﬂ'°xV’ -2-
am nocar bonyl ) t hi @1@Wpﬁeﬁﬂ&rﬂ\%@mb@ﬂyl)th»ophene 3-sulfonamide;

N-(3 4- di met §$-5 | soxazoly - met hoxy carbon¥lneth yl -

2,4, 6-trimet h{® phenyl aRr ‘ﬁo‘ifﬁ?’ﬁd?‘i%ﬁ'ﬁ%%’ﬁﬂé‘i‘?é"@ Uk fodigtag:3. 4 (methylene-

dioxy)phenylaminccarbonyl)thiophene-3-sulfonamide;
N-{4-chloro-3-methyl-b-isoxazolyl}-2-(6-acetyl-3,4-(methylenedioxy}-2-
methylphenylaminocarbonyl)thiophene-3-sulfonamide;
N-{4-chloro-3-methyl-5-isoxazolyl)-2-(6-methoxycarbonyl!-3,4-{methylene-
20 dioxy)-2-methyiphenylaminocarbonyl)thiophene-3-sulfonamide;
N-{4-chloro-3-methyl-5-isoxazolyl}-2-{6-carboxyl-3,4-(methylenedioxy)-2-
methylphenylaminocarbonyl)thiophene-3-sulfonamide;
N-{4-chloro-3-methyl-5-isoxazolyl}-2-{6-methanesulfonyl-3,4-(methylene-
dioxyl)-2-methylphenylaminocarbonyllthiophene-3-sulfonamide;
25 N-{4-chloro-3-methyl-5-isoxazolyl}-2-(6-cyanomethyl-3,4-{methylene-
dioxy)-2-methyiphenylaminocarbonylithiophene-3-sulfonamide;
N-(4-chloro-3-methyl-5-isoxazolyl)-2-(6-(2-hydroxyethyl)-3,4-{methylene-
dioxy)-2-methylphenylaminocarbonyl)thiophene-3-sulfonamide;
N-{4-chloro-3-methyl-5-isoxazolyl}-2-{6-cyano-3,4-{methylenedioxy)}-2-
30 methylphenylaminocarbonyl}thiophene-3-sulfonamide;
N-{4-chloro-3-methyl-5-isoxazolyl}-2-{6-methoxy-3,4-(methylenedioxy)-2-

methylphenylaminocarbonyl)thiophene-3-sulfonamide;

R



N- (3, 4-di rret,TQ, dﬁsoxazol yl)-2-(3- car boxyl net hyl - 2, 4, 6-t ri mpichlovernt -
am nocar bon )th| ophene+ 3 - sul f onami-de:

N- (3, 4- di met hyl - 5-i soxazol y| JHE SBracdﬂS@Eﬁﬂt hyl - 2, 4, 6-tri net hyl phenyl -
am nocar bonyl ) t hi ophene-3 - sul forR{rﬁLdéED 10 Thls Sheet Has Been Replaced

N- (3, 4-di net hyl - 5-i1 soxazol yH=2=t3=hydroxynet hyl - phenyl -
am nocar bonyl ) t hi ophene- 3- sul f onam de; -138-

, 4- di met hyl - 5-i soxazol yl ) - 2- (3-di net hyl am nonet hyl -

2,4, 6-trinethyl phenyl an nocar bonyl ) t hi ophene- 3- suI f onam de;

N- (3, 4-di met hyl - 5- KA ZRbY-B-rRethFi-5 18298 - f0804ram, anelﬁyaened.oxy) 6-
2,4, 6 tri met hyl phenyl am nocar bonyl )th| ophene- 3- sul f onam de;

N- (3, 4- di met hyl mpthylgheremioparhonyithgiftesgya-sulfonamide;

.4, 6-1ri met hyl phenyl QMANEGRF-3-methyRBIRYdXE BRSNS aho:$ Ul (RRARNE y)-6-
N-(3 4- di met hyl - 5- |s?)£<qazo yf% m% y-car boxy- g 4&28\{r|0rret h(yl pﬁ%nﬁ{dé?ﬁ( nocar -
bonyl ) t hi Ophenenﬁathsxﬂp‘@nahndeqcarQ@wl)thlophene -3 sulfonamide;
N-(3,4-dinethyl-5-is a henyl.am
bonyl ) t hi oph&ne- 3 - S(UNS?Z(?) #c} g me(,t%ypg Jpoxa;blyl)g $2r J‘%l met ylenecpoxy
N-( 3, 4-di net hyl n’ﬁethﬁlﬁhaﬁ\ﬂhmiﬁocﬂft(o&ystﬁ:6me+3-ﬂ,uibrﬁmm$ met hyl phenyl am no-
car bonyl )t hi ophene- 3
N (benyo. 2. 151t hi adNeb DB BmShybS dsamaRvl iy 2 ey £ MRSEHETSHIRNYIE: 25
am nocar bonyl )t h—h&ﬁb%y&ﬂhﬁ@d’hﬁ%ﬂmtmophene 3-sulfonamide;

N- (benzo-2, 1, 3-thi adi azol - ) -2-(3)-net hox car bonﬁmrret hY
. 6-trimet hyl phenyl amNTéﬁ:&P'B(ﬁ?TW?WVb H%‘ﬁ‘éz‘?}y 2l&Bs mEthV'e"ed'OxV) -2-

N(benzo 2, 1b 3n§J}haﬁl,bp%?etalyra%ew)}h.apﬁéﬁézarsmmrﬂe&hyI 2,4, 6-trinethyl phenyl -
am nocar bonyl ) t hi ophene-3 -sul fonam de; 30

N- (benzo- 2, 1, 3- t hi adiNt#brEbireBymethybSdsenagely e tfypceryls3 8- imetheensdiprend| -

- 149- ani Qﬂmg ] ;
N-(benzo- 2,1, 3- ﬁﬁ;{agl azOln)ﬂ-a[&%/ﬁﬂ'?ﬁﬁ?hé\ess‘rs%ﬁ@ﬁéﬁn@? 6-tri net hyl phenyl -

am nocar bonyl ) t hi ophé¥réd-gblorg- Bdnamvhé-'soxam?\/m 2- (symethWBérﬁz’OV'? 4-({methylene-
1, 3-t hi adi azol - ,C%J h%n(a%od(wﬁéméawmm@xé -3-suPfonamide;

2, 4,6-trimethylp r¥y| am nocar bon | ophene- 3-'sul f onam de; .
N- ( benzo-2, 1583 -t hi ad¥- a%ghlo;ﬁo-:iyhyﬂwl {issomphaf?e@ﬂ:arbﬁwlaﬁwﬂﬂ@ethvlenedxoxvﬁ-

2,4,6-trinmethylp &RXL%&W%@:@R}M%LRmeqﬁ-@%%ﬁa?ﬁi%ﬁ! fonam de;

N-(4-chloro-3-methyl-5-isoxazolyl}-2-{6-methanesuifonyl-3,4-{methylene-

dioxy)-2-methoxyphenylacetyl)thiophene-3-sulfonamide;
N-({4-chloro-3-methyl-5-isoxazolyl}-2-{6-cyanomethyl-3,4-[methylene-
20 dioxy)-2-methoxyphenylacetyi)thiophene-3-sulfonamide;
N-{4-chloro-3-methyl-5-isoxazolyl)-2-{6-{2-hydroxyethyl}-3,4-(methylene-
dioxy}-2-methoxyphenylacetyl)thiophene-3-sulfonamide;
N-(4-chloro-3-methyl-5-isoxazolyl)-2-(6-cyano-3,4-imethylenedioxy)-2-
methoxyphenylacetyl)thiophene-3-sulfonamide;
25 N-(4-chioro-3-methyl-5-isoxazolyi)-2-(2,6-dimethyl-3,4-(methylene-
dioxy)phenylacetyl)thiophene-3-suifonamide;
N-{4-chloro-3-methyl-b-isoxazolyl}-2-{6-acetyl-3,4-Imethyienedioxy)-2-
methylphenylacetylithiophene-3-sulfonamide;
N-{4-chloro-3-methyi-5-isoxazolyl)-2-{6-methoxycarbonyl-3,4-{methylene-
30 dioxy)-2-methyiphenylacetyl)thiophene-3-sulfonamide;
N-{4-chloro-3-methyl-5-isoxazolyl)-2-{6-carboxyl-3,4-(methylenedioxy)-2-

methylphenylacetyl)thiophene-3-sulfonamide;

A



N- (benzo- 2, 1, o dd1i336 azol - 5-yl ) -2-(3- hyd "y hy| phBODAUSH/ 17802

car bonyl )t hi ophene- 3-sul fonam de; 10 ‘PP{DS' iHé;EﬁHhé B%Em

N- (benzo- 2, 1, 3-t hi adi azol -5-yl)-2-( 3- carb E LEAQI‘;Q met hylﬂhesrplgl am nocar -
bonyl ) t hi ophene- 3- sul f onami de: Has Been Replaced
N- (benzo- 2, 1, 3-t hi adi azol -5-yl) - 2- (3 cyano 2 4, 6 trimethyl pheH"mH"’#m,’
bonyl ) t hi ophene- 3- sul f onani de: N- (Bahzo- 2,

1, 3-t hi adi azol -5-yl)-2-(3-sul fanoyl -2, 4, 6-tri et hyl phenyl am no-

car bonyl )t hi ophene- 3- sul f onam de;

N- ( 3- met hoxy- 2- pyr azi nyiN-¥4-2hioBe-ByraethvkbHgoxazoly 162 {6 -imebandspHenyit hiAtimethylene-
car bonyl )t hi ophene f onam.de; I

N- ( 3-.ret hoxy- 2- pyrdéﬁl ﬁ% 5“8% @enxeacﬁtyl thlo Bene suffﬁy?m'de'

2,4, 6-trinmethyl phenyl armmmarobcnayh¢m|-5pbmmo&l) -Z6-tomarmmekbyl-201- [methylene-
s B 5 Y R G- ' e

N- ( 3-'met hoxy- 2-gyr azi nyNX4%h(o3o-3&ﬁ@£WXEﬁEé*h§tbfyB 2 612-hiyamikhadhgh eyl matmgene-
car bonyl ) t hi ophene- 3- sul f onam de; §

- et hoxy- 2- pyr azi ey 2-pethyrheaxipsetrifhiophanes 3isuifapemifepheny| - 25

am nocar bonyl") t hi opheneg 34 3Hlof 2BaREARI-5-isoxazolyl)-2-(6-cyano-3,4-(methylenedioxy)-2-
N- ( 3- met hoxy- 2- pyr azi nyl ) - 2- ( 3- di net hyl am nonet hyl -

2,4, 6-tri met hyl phengirataheodarsyhtigritanepewéarpmidal f onani de;
N' ( 3 met hoxy- 2- pyr azi nylll-)(d- %h(o -BFFﬁEn@ngss%Ié%BWl)m@ﬂwethoxy 32# ﬂ'nethylenedloxy) 2-

, 6-trimet hyl phenyl ami nocar bony I ophene-3 -sul f onam de;
N- ( 3- met hoxy- 21Q)yrrammjdh)?nﬁa(:@*/hvmwezii-Aulﬁm‘!«’fmldéx hyl phenyl am nocar -

- 150- bonyl )thio i
N- ( 3- net hoxy- 2- pyr azi nwwfhﬁéo JCar 3’?@ g:?)?zglyl) % ﬁetﬂ ﬁeny %frwlr? %1' xy)-6
bonyl ) t hi ophene- 3- rﬁelﬂhfy(mnan’vldeetyl)thlophene -3-suilfonamide;

N- ( 3- met hoxy- 2- pyra2|ny) n 4. 6-1r |.phenyl C i
bonyl ) t hi ophene- 3- sul f o é%n af(eo et(?\y?S 50xazo'yWE£ hé/ceano éf 4""{%‘1&% faenedloxy) 6

N- ( 3- et hoxy- 2- pyrrazimyl/bhea‘w(aaew)lﬂﬁnapbyme -3;s4jf6asmideet hyl phenyl am nocar -
bonyl ') t hi opheng-3 -su

- et hyl - 5- 1 sox=2ol yI ) - | fZQn%nhlé’f%?[mi”M-.g ?&afgkgﬁ)%f%!ﬁ?%tgggﬁ-(methylenedioxy)-s-

bonyl ) t hi ophene- 3-fgiHypnanyidestylithiophene-3-sulfonamide;

Bt)ﬁlsl- ;:Plhlogghg;]g?gh}l!sm f I Soxa20| %lrz\ethyﬂ gR%oxlaz R/?)nél(Z acetyP¥|4a{n et?wlenr'\édioxy)-s-
N- (4-chl or o- 3- met hﬁém‘éx{/&mm%w”)tmapﬁé@ 3%upbeayidel- et hyl ani nocar -
N-(4-chloro-3-methyl-5-isoxazolyl}-2-(2,8-bis{cyanomethyl)-3,4-
20 _(methylenedioxy)phenylaminocarbonyi)thiophene-3-sulfonamide.
2. A compound or pharmaceutically acceptable salt, acid or ester

thereof of claim 1, wherein M is
f
25 \\ﬂ//\‘ \n/N\ YO\ NN
[e] ' Clt ) fo) '
~ O\\ - /\
g \" \(\R“ andR></0H\

N

30 Mo o\;(

(o]

in which R is preferably hydrogen, alkyl, alkoxy, alkoxyalkyt, haloalkyl, and
more preferably loweralkyl, loweralkoxy, or halo loweralkyl, and is more
35 preferably hydrogen or loweralkyl, particularly methyl or ethyl, and is most

preterably hydrogen.

TR O



bonyl ) t hi op | f onani ¢ei~and————phacnaceutical |y acce s,
aci ds and ez‘tger s)?j ereof. -1% inS SHEET (8. BEENArsuI fonami de o PEFRIsS7 b

phar maceutical | y accept abl efsalt’, RERI.IA@EDr est e thereof of claim 6,
sel ected fromthe group consTSTFITgOf- ThlsShewHasBemelaced

N- (4- chl or o- 3- et hyl - 5-i soxazol yI) 2-(3 - rret hoxycar
2,4,6-trinmethyl phenyl am nocar bonyl )t hi ophenetgegsul f

N-(4 chl oro-3 -nethyl -5-i soxazolyl)-2-(3 -acet oxyne

2,4,6-trinmethyl phenyl am nocar bonyl ) t hi ophene- 3- sul fonam de;

N- (4- chl or o- 3- net hyl - 5 i SoAEshYboror St eNe Ay bt ERY! RHERY bster
am nocar bonyl ) t hi ophene- 3- sul f onam de;

N- (4- chl or o- 3- nethgjeofsof glaind onperein M 5@@)%5/0@)&“'6 +EHmEHW phenyl -

am nocar bonyl )t hi~-op
N- (4-chl or o- 3- m::tbﬁlﬁ{39 @%‘:ﬁﬁ ‘F‘"‘yﬂ"a‘)ﬂ@%’ %anst hoxycar bonyl net hoxy-
2,4,6-trimet hyI phenyl &m no@acdmmun)itbn pphewreeGticalyl daeptabtiesalt, acid or ester

N-(4 chl oro- t xazol
met hoxyet hoxy nﬁ“’w fa%e?%%ﬁ? Rg‘c‘)e)? i rreﬁ(luyﬁtg%é"r?ﬂ 8MN8ear bonyl ) t hi ophene-3
- sul f onam de;

N- (4- chl or o- 3- net yI -| o) azoINyI)- - 3-6 2- hydr oxyet hoxy) -
*C L M S *Date
-151- 4, 6- t met hyl phenyhmim nacar bonyl ) t hi ophene-3 -sul f onanm de;

N- ( 4- chloroﬁb rrethl -5|509azolyl) 2.(3 - (N, N
di met hyl ami not hi ocar bonyl oxy) - 2, 4, 6-tri nmet hyl phenyl ] am nocar bonyl ) t hi ophene

- 3- sul fonam des A 3ulfonamide compound or ph ticall table sal

N (4 chl or o-3- et hyl - & soxazol";‘/' ¢ c (p u%lr or p armaceutically acceptable salt, acid or
di met hyl ami not hi 84&f b*am%&fydm hyhatzhas miarthy| phenyl ani nocar bony! ) t hi o
- phene-3 -sul f onam de; N- (4-chl oro-3

- et hyl - 5-i sbRazol yl ) - 2- ( 3- dArfr’et hyl am no-

2,4, 6-trinmethyl phenyl am nocar bonyl )t hi ophene-3 -sul fonam de; 10
N—(4 chl or o- 3- rrethyl 55 Qmakol y| )-2-(3

-pyrrolidinyl - i met hyl pﬂényl am nocar bonyl ) t hi ophene- 3’
- sul f onam de;
N- (4-chl oro- zomsthy -

Wa ?‘(3 acet oxy-2, 4, 6-trinmet hyl phenyl -

ani nocar bonyl ) t hi ophene- 8- sul f onami de; and phar maceutically acceptabl e
salts, acids and esters @hgs e R’ 17. A sul f onam de conpound
or phar maceuti cal |y accept bI e aIt, acid or estler thereof of claim
1, wherein Ar[err] has fornulaRR"
25 or
R R
R?-
30 W\ 7
R’ 1R4
B ,
a5 X SO7NH
wherein:

Ar' is a substituted with one or more substituents or an unsubstituted
monocyclic or polycyclic aryl or heteroaryl group in whcih the each substituent is
40 independently selected from the group consisting of H, NH,, halide,
pseudohalide, alkyl, atkylcarbonyl, formyl, éryl, heteroaryl, alkoxyalkyl,

alkylamino, alkylthio, arylcarbonyl, aryloxy, arylamino, aryithio, haloatkyl,

* C L M S *



[err] 20 woa'am:ﬂsi ch Rlerr] and Rlerr] are either (i), (ii)ramodoriirdoz
as follows: (D) K er:]f an@:ﬁlﬁigrdp each
i ndependent |y sel ect ed fromH, NH err] a] i de, pseudohal i de,

al kyl, al kenyl , Has Beey Repl ¢cy| al kid— f-mLéarw al [koxy .
al kyl am no, al kyI t ml haI oal kyI aI kyl sufinyl, al kyl sul fonyl,
aryl oxy, | o, aryl sufi nyt41aryl sul fonyl, hal oal kyl

hal oaryl , al koxycar bonyl , aI kyl car bonyl , am nocarbonyl, aryl carbonyl,
formyl, substituted or unsubstitut ed 30 am do, substituted or

unsubsti tuted ureibdparyh add cérbbing, al Wpich diekaplyandaaidyiopdeyibys are uns§ytiti1@8Sor
cont AL n I Tom &1 LRl SRR LA B0e S SbHF iarheg srans

branched chai ns or cyclic, e ar por

about 16 of from about 1 up to about 12 carbons; -152-
carbons, except that R er.r] n hal.i de,k or. pseudohal i de; or,

(ii) Rerr] and Rerr] gdﬁgf@?rgbr fE@(a[yeér])[err] where nis 3 to 6;

or, 5 R'%(ik inyirdgle AT hilkyR ik djl B Tdidy iy P O8N &k

1, 3 but adi enyl . y o?[e ,X\ elRE\)/nam"lné/ coy %urﬁdé?gmhetemcyc'e aralkyl,

phar maceut i cal |y a¥algrebreciaakyl, Ca@;’P@I’keﬁ*V’ 8 emlealkvrnér eof of claim17, .
wherein Rlerr] and R ergi a?{deReaa?@uﬁﬁ}t?s?&&g F%Uﬁ%h 59”?‘ ne or.mcaong
a oal kyl',

al kyl, lower alkenyl, |ower alkynyl ower pseudo afi de
or H, exceptsqbﬁatuw%ﬁayh selepted indenaddently from Z; A

sul f onam de conpound or ceptahl e s r .
ester thereof of claim %%ﬁélg&%qé&rﬁﬁ#%éh&% E%S%Qn onarﬁdcﬁggeri aq'de' pseudohalide,
20. A sul f ontvi dekyortkoundalbenyphalkymd eatyl,cahing aztdse priaddre adadl decon8al dthides,

t th f of in_A
[ezrre]r 1§r eof of c} al,%é;dﬁs aeolﬁre]s ’:ﬂ%"sﬁ[se?{j"j/?aé‘fl algyb\ﬁéerrotl yj hetergevgle. @ralkyl,
as follows: aralkoxy, cycloatkyl, c(dlbal%r@ﬂﬂ:yoﬂcﬁﬂkﬁ[ﬁrOH @ﬂ\e Cﬂ@fm’s OC[O)R'®

Q‘ESP“SFELL% Se' oan Sapy. S Bl Whiial as or2. MRk Gim RGN, G,
R”NCOR‘6 and CONF{”R's
16 R'® is hydrogen, alkyl, alkenyl, alkynyl, aryl, alkylary!l, heterocycle, aralkyl,
aralkoxy, cycloalkyl, cycloalkenyl, cycloalkynyl, chloride, NHR®, alkylaryl,
alkylheteroaryl, or —{CH,},OH;
R%® is hydrogen, lower alkyl, or lower alkoxy;
R'?, which is selected independently from R'' and Z, is selected from the
20 group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl, alkylaryl, heterocycle,
aralkyl, aralkoxy, cycloalkyl, cycloalkenyl, cycloalkynyl, C{O}R'” and S{0) R" in
which n is 0-2;
R'? is hydrogen, alkyl, alkenyl, alkynyl, aryl, alkylaryl, heterocycle, aralkyl,
aratkoxy, cycloalkyl, cycloalkenyl or cycloalkynyl;
25 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;

W is =C(halo),, —(CH,),—, =Nl{lower alkyl), —Cl{O)—, =Cllower alkyl},,
-NH-, =NCOR', -NHC(R'*)(R'}-, =NCO,R'S, -CH,- or =CHR®; and
30 each , is 0-3.

A



al kyl am no, aJVlSI al kyI oxy; vhal oal.kyl, al kyl sufinyl, al kyi _
aryl oxy, 48&/1:3%% no, “arylt sM_f\ REEN {aryl sul fonyl , ﬁ&%ﬁﬂki 2
hal oaryl, al koxycarbonyl , a a[t%] %ﬁ&;ﬂé aminocar bonyI aryI car bonyI

formyl, substituted or unsubst| ut ed ubst i

unsubstituted ureido, in which the alkyl, alkenyl and% L5684 0% Becr Replaced
portions contain from1l up to about 14 carbonqgbons and %ml HI ral ght
or branched chains or cyclic, and the aryl portion about
4 to about 16 carbons, except that R err] is not halide or

seudohal i de; or, t
For lr:1 o CHI[ i lerr], \?hepr\ gulrm;orlmasmlgetor pha('ﬁ':béelﬁ[cgw lac@BstaFleeddidl, aI:%g& &%r

Rl err] and R er r] theoerdt dfe¢laioi mavheBeibubhadoewyplinds of formula (A) are2df. form@la (H)
sul f onam de conpound or pharmaceutically acceptable salt, acid or

ester thereof of claim?20, wherein Rlerr] and R err] are each sel ected

i ndependent |y &rom Af

- 153- anong al kyl g(@\er p{ kenyl, lower alkynyl, |ower haloalkyl,
hal i de, pseudohal i de H exgept that Rerr] is not halide.

22. A sul f onam de ound or pharnmaceutically acceptable salt, acid or

ester thereof -of cl hatWi s | ophene- 3- sul f onam de. 5
23. A sul fopgm de c@rpou or hceutically acceptable salt, acid or
ester thereof of claiml that hag la 111

[err]

RH) R
R9 {n
15 or R’
RK
W
()
20 O RH) R
/A A
S SO-NH
25 h
wherein:

Ar' is a substituted or unsubstituted monocyclic or polycyclic aryl group
with one or more substituents, selected from the group consisting of H, NH,,
30 halide, pseudohalide, alkyl, alkylcarbonyl, formyi, aryl, heteroaryl, alkoxyalkyi,
alkylamino, alkyithio, arylcarbonyl, aryloxy, arylamino, aryithio, haloalkyl,
haloaryl, and 'carbony!, in which the aryl and alky! portions are unsubstituted or
substituted with any of the preceeding groups, and straight or branched chains
of from about 1 up to about 10-12 carbons;
35 R7is R', R®is R*, R is R* and R'° is R®.
7. A sulfonamide or pharmaceutically acceptable salt, acid or ester
thereof of claim 6, wherein R’, R® and R'° are alkyl, haloalky!, polyhaloalkyl,
alkenyl containing .1 to 2 double bonds, alkynyl containing 1 to 2 triple bonds,

cycloalkyl, cycloalkylalkyl, aryl, heteroaryl, arylalkyl, or heteroarylalkyl.

* c L M S *



30 wherein: wo98/13366 Xis S Oor eyrESIaNTIOR
i s independently selected froml ower. al k Eﬁ HEET HAS BEEN
-(CHerr])[err]C(ONHerr], a D, L- o_r-ace PAACRB acid a primary or

secondary al’ﬁlgghee@]aneen Red) ch 0Si de a hexose or riboses, -S(Of[err]NHerr],

hydr oxy, aIk onyI 35 acetoxyal kyl, -(CH err])[err] COOH,
Cderr]-1ower Hmml
-(CHerr])[er’

aryl, -COC(O (CH et43-)[err]CH err],
rr], sul fonyl chlorides, S(OJ[err]NHR err],

al kyl aryl, al kyl heteroaryl C(ONHR[err], -(CHerr])[err] OH,

-C(O N(H) N( H) J; 8. A sulfda[aeﬁde} or phhsrdaceyrically aneeptabik\salt, GCidlcﬂVBlter

al koxy; , .

Jis Hor Rerr] thereof of claim 7, wherejn,RY, yehBentryPweeplkyl ey ?)'?‘r?”w Hlower

hydr ogen, G and Pa|kyny| or aryl. Wi s -C( halo)[err], =N(H),
-(CHerr])[err]-, =N(lower alkyl), - C(tlower al kyl)2; and 5

each x is independent|$- iAss@togamide or pharmace utigally aCWB@GISEBnQWq§§S®¢f

claim2s, Whergl ny@hddddileidih @%ﬁw oy andR'® are midAjAZOl Yl @
pyri mdinyl, a pyridazinyl or a phe grou 25. The

sul f onani des of cl ai m 2@, Awdfopamide Pep Frm@C%\wCﬁ%\oiaﬁz&ﬂtWe salt, acid or ester
26. Th | f f ) 0 0
26.  The sulfonaglies & c.aiﬂgae Wefighoi R, e dfy 150 Ao coRfdin L9 GB8LoL? and
heteroaryl is Wx’smoazﬁHyl and X is S 27. The

| f 1 d f clai
oulfona des of ¢l 2. iRl SN BuBiR. S satpal 04

triazolyl, anoX therédf ctZlaim 6, whereir8. The sul fonam des of claim 23

wher ei n: R G and R ar select m n s L-As
L-d u; the hexose is Ef-\ﬁ'dﬁag’ém %e7ﬁ@138}‘368{§1y§'r%e”2° 1 87a?’f"’é’i"t‘:i‘l"yf1 Vg d“%hPéy‘
S. 28 pyrazihye $u1dﬁmaamlaeisoxaézo«w AWBhEEro- e tRI-B-isbkaZehyd N 4chloro-
are selected where the amno acid is L-Asp or L-A u; the hexose is
D- mannose, the he? &%EY'y:T Ispxazstyly rj azolyl, and X is S. 30.
The sul fonam des of cl@i@-RB., WREIERM™, or is -CH,- when R? is hydroxyl;

15 R’, R® and R'® are methyi; and

R? is selected from the group consisting of Z-substituted and
unsubstituted alkyl, hydroxyl, substituted and unsubstituted alkoxy, OC{O}R'S,
OCO,R'®%, NR'?R'® and S{0),R'® in which n is 0-2.

12. A sulfonamide or pharmaceutically acceptable salt, acid or ester

20 thereof of claim 11, wherein R® is selected from the group consisting of
methoxy, methoxycarbonylmethoxy, 2-(2-methoxyethoxy)ethoxyacetoxy, 2-
hydroxyethoxy, N,N-dimethylthiocarbonyloxy, N,N-
dimethylthiocarbonyloxymethyl, dimethylamino, pyrrolidinyl, acetoxy, hydroxy,
cyanomethyl, acetoxymethyl, hydroxymethyl, carboxyimethyl,

25 methanesulfonylamino, N,N-dimethylaminomethyl, SO,NH,, and
methoxycarbonyimethyl.

13. A sulfonamide or pharmaceutically acceptabie salt, acid or ester
thereof of claim 11, wherein R? does not contain a cyano group.

14. A sulfonamide or pharmaceutically acceptable salt, acid or ester

30 thereof of claim 11, wherein R® is selected from the group consisting of
methoxy, methoxycarbonylmethoxy, 2-{2-methoxyethoxyjethoxyacetoxy, 2-

hydroxyethoxy, N,N-dimethyithiocarbonyloxy, N,N-

* c L M S *



Wi's —CJ-l[errlw()wl%G‘NCH[e”] =NCH[err] CH err], =C(-G"[e”])[e£<lr:'}m89rm%o%;

and CH err IH%SQ&HEETQ%-I , -CH err]CH e

-(CH err])[err]CJerr]H REP@ . D[B%EN sulfonam' des of claim24,
wherein: 25 Wis = ' err] CH ers lp? p
=C(CH err])[err] or CF[err]; and Gis - acc
-COCH err], -CHerr]CHerr], -(CHerr])[err]. err]H l"

- 155- 32. The sul fonami des of ‘claim

Wis =CH err], =NH, =NCH err], =NCH err]CH err], C(CH[err])[err] or
CF[err]; and

TLEr o) S o pptwniocafSorios R0 iclpiiy b TGRS )

acceptabl e salt, nmhdxmarwyﬁnethys hydrévey and aektosdyai m 23 is sel ected from
t he group conS|st|ng

N[ err] - (3- cyanonet hyl 1? sASUTPPIRISR\ A" SRR ewtically_anseRiablessalt anif ogester
-i soxa- zol yhegrabf afppin &sélbmme@aqaé l@;@exmdﬁs;snng of:
met hyl - 2- (3- (3- (4-chl gro- 3- et hyl - 5-i soxazol yl sul

noyl ) - 2- t hi en§l car boxé\‘r{‘b65"°’2° %"PFTPY’lWHW%H&R)/P)%B‘?’%@““% 0

2-(3-(3-(4-chl oro-Ba0% y hérﬁ%%ebélﬂbSHxh tﬁwh%eéémﬁabﬂude
car boxani do) - 2, 4, 6- trlbg\;o': é phenyl)acetic acid

Nl err]-(3-acet yI oxymet orp- %mm v Wk%ﬂyﬁ)miﬁc@mmﬁﬂr B-tdmethigHensi-

I?\%?ég;)r/rletsﬁlyr ?ggg{l,s%oc%rbgﬁe@ﬁh phen ?’?5@&}4 c?ﬂ or o- 3- net hyl Ng-i(goxa- 15

zol yl sul fanoyl ) - 2-t hi d\pm}thlgm BoveshvleReisoxazolyl)-2-(3-pyrrolidinyl-2,4,6-trimethylphenyt-

o S5 B U ARaRmR e P Do) 2 (4 emor

N err]-(3-(4,5-di hydrcN -(4-cBloax3ntdthy- &is)oxazotlylﬁz?ttmdmiewmhmyl ) - 3-

5 (5 (4- onl or o- 2By TR T BRI OPERPP NP SR Biigramias: o %

car boxam do) - 2, 4, 6-t r iNret- bmbbﬂmmylé&isﬁlxazolyl) 2-(3-{N,N-

g_l_m[ g;)§ ?’_2( j_ gf]![ ?Ir W‘l‘/[}gﬁﬁ&"i‘g‘%‘?’ﬁ%% 204 é trln%tgylphetnrvlaen[r%lc»ggrrbggynthlophene 3-

N[ 3- (3- (4- chbor euBom@hidg} - 5- 1 soxazol yl sul fam)yl ) - 2-thi enyl carbox- 25

am do) -2, 4, 6-trimet hylf\?—?ﬁél’?%u-g-s ea%{x;[/llsclsoxazolyl) 2-{3-{N,N-dimethylthiocarbonyloxy)-
2,4,6-trimethylphenylaminocarbonyl)thiophene-3-sulfonamide;

N-{4-chloro-3-methyl-5-isoxazolyl)-2-{3-{2-hydroxyethoxy}-

2,4,6-trimethylphenylaminocarbonyl}thiophene-3-sulfonamide;

20 N-{4-chloro-3-methyl-5-isoxazolyl)-2-{3-({2-{2-
methoxyethoxylethoxylacetoxy-2,4,6-trimethylphenylaminocarbonytithiophene-
3-sulfonamide;

N-{4-chloro-3-methyl-5-isoxazolyl)-2-(3-methoxycarbonyimethoxy-
2,4,6-trimethyiphenylaminocarbonyl}thiophene-3-sulfonamide;

25 N-{4-chloro-3-methyl-5-isoxazoly!}-2-{3-methoxy-2,4,6-trimethylphenyl-
aminocarbonylithiophene-3-sulfonamide;

N-{4-chloro-3-methyl-5-isoxazolyl}-2-{3-methoxycarbonylmethyl-
2,4,6-trimethylphenylaminocarbonyl)thiophene-3-sulfonamide;
N-(4-chloro-3-methyl-5-isoxazolyl}-2-(3-acetoxymethyi-
30 2,4,6-trimethyiphenylaminocarbonylithiophene-3-sulfonamide;
N-(ti-chloro-S-methyl-5-isoxazolyl)-2-[3~hydroxy-2,4,6—trimethylphenyl-

aminocarbonylithiophene-3-sulfonamide;

L



N-[ 2- (3- ( 3- (4woldBas3s6 3- met hyl - 5-i soxazolylsul f anoyl) - 2- thi eny| eewuse?/17402

am do) -2, 4, 6-tri nmet hyl phenyl )acetyl]glu WT}S?SP:EEW’HAS BEEN N [2-(3
-(3 -(4- chioro-3 nethyl 5- |soxazolylsu f : licar box-

am do) - 2, 4, 6- trhmﬁteh ‘FP '
N err]- (3 cyano- I phenyl ) 3 (4-chl oro 3- et hyI 5-i soxazol yl -
- 156- suI phenecar boxam ¢lat5-

2-(3-(3-(4-chl oro- rret hy 5 i soxazol yl sul famoyl ) - 2- th| enyI car -
boxam do) - 2, 4, 6-tri nmet hyl phenoxy) aceti c aci d;
N err]-(3- al kyI sul f onaRi{dehRyrd, %methwhﬁtlhqiq@hwny2-)3-6:me{thykah1ummefhyl- 5
nmet hyl - 5-i soxazol yl sul f a |).-2-1hi.o henec bo am de; _—
N err]-(3-arylsul i&n@‘ﬁﬁ”&& ,!r)zhe@yliarr]m R “69?43%”???‘&9'6%’?%?'8?3- net hyl - 5-
i soxazol yl sul fanoyl ) - 2N1(hic<hlﬂ?6l$8maﬂbﬂ>5€i%)€§oiyl) 2 {3-methanesulfonylamino-
N err]-(3-sulfanp n%l-24 6tr|rrethylphenlb - (4-chl or o- 3- net hyl - 5
_i soxazol yl sul f anbf§-InmeHviRheanBREREEREAVIERoRene-3-sulfonamide;
NLerT] - (3-al kyg sul f armulm%m’oréz%ew BME&&%BM))Z-% Cdt LRI D25 Wb By totenyl-
I soxazol yl sul famoyl ) - 2-t hi ophenecar boxam de;
N[ err]-(3-aryl suldramogarbony, thiopheneBHIfioRamiAe) - 3- (4- chl or o- 3- net hyl - 5-
I soxazol yl sul fanoyl ) - 2gtRi e )
Moo i Yy o R RARPEBEARIRP8388, 88 olyl)-2-(3-cyanomethyl
4-tetraazol - 5-yl rmmkfyh)mmhd/);ﬁvehvhamm&qpﬂpﬁmhw IpiIned3-chif @vammidé 5
3- et hyl - 5-i soxazol yl syl a | ) 2 phene
N err]-(3-(2-pyridyl ne@ﬁ%lc}w%oﬁ '@e%hyl %ef%xyﬁzgﬁé%;ﬁ”?g?%yfﬁTb@PH rgetrpé{{ hyl - 5-
I soxazol yl sulfanmy,k)6- 2r1rhbinvm~eneleaﬂrh)maabnrﬂethlophene 3-sulfonamide;

N 3- hyd [ 4-ch - 3- net hyl - 5-
| [sg:(;]zol(yl sﬁl ;gfrloglo)carz Cgkﬂﬁgﬁe’@ﬁf %@&yﬁ?’@ S bokyinethr 0- 3- methy

N err]- I(3I amI Porrez F—gﬁ-‘é@?ﬁtrﬁ'iri}fehvﬁhhyd@h&mwl))h@pr(eﬁe@lsmﬁdhﬁnlHBi hyl -

i soxazol yl sul f anoy [ eca

N err]-(3-(a- Drrannopy'?‘éﬁc?@ij)ﬂ E‘y’ﬁé"}Y?é)‘s‘?‘a&mé—)tzrf%??ﬁ?‘ﬁﬁ%?ﬂ)ﬂ") 3- (4-chl or o-
3- et hyl - 5-i soxaz YA, PO

5-(3- (Z chl or o- 3- %%léhf}wg |so§23%r{;}fﬁsﬁl fangeﬁ‘?&%)ﬁ?m Zﬁﬁncaz;?‘ggxam do)-4- 25
cyano- 6- net hyldbenzo[ d] ’[‘141’}Plﬂ'@)75dpé‘hy' -3-isoxazolyl)-2-(Sbydroxvmevér o- 3

- met hyl - 5-i soxazoj} yl& M?%ﬁglhm&'%m&ﬁnme@%ulfonarmde,

6- cyano- 4- nethylbenzo di_oxol e;

2- (5- (3- (4-chl or o- 3- moJNﬂ 1°h5’!?§di@a§‘d|' yHigenazald-§3-dmeatheampinredyani do) -
4-met hyl benzol d] [21436 fplrgémy%eﬁy@ﬁ#ﬁdc%r@&'qul%ene 3-sulfonamide;

5-(3-(4-chloro-3 -5-1'soxazol yl sul f anoyl ? 2-t hi enyl car -
N {4-chioro-5-methyi-3- |soxazoly) 2-{3-methanesulfonylamino-

20 2,4,6-trimethyiphenylaminocarbonyl}thiophene-3-sulfonamide;
N-(4-chloro-5-methyl-3-isoxazolyl)-2-{3-hydroxy-2,4,86-trimethylphenyl-
aminocarbonyl}thiophene-3-sulfonamide;
N-{4-chloro-5-methyl-3-isoxazolyi}-2-(3-carboxy-2,4,8-trimethylphenyi-
aminocarbonylithiophene-3-sulfonamide;
25 N-{4-chloro-5-methyl-3-isoxazolyl)-2-(3-cyano-2,4,6-trimethylphenyl-
aminocarbonyilthiophene-3-sulfonamide;
N-{4-chloro-5-methyl-3-isoxazolyl}-2-(3-sulfamoyl-2,4,6-trimethylphenyl-
aminocarbonyl)thio;zhene-3-sulfonamide;
N-{3,4-dimethyl-5-isoxazolyl}-2-(3-cyanomethyl-2,4,6-trimethylphenyl-
30 aminocarbonyl)thiophene-3-sulfonamide;
N-(3,4-dimethyl-b-isoxazolyl)-2-{3-methoxycarbonylmethyl-

2,4,6-trimethylphenylaminocarbonyllthiophene-3-sulfonamide;
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-157- boxam do) - 4- acet yl - 6- met hyI benzo[d] [ 1, 3] di oxol e;
5- (3- (4- chl oM 8¥H3phy | - 5. 2- thi enyl car boxBFFHE]717402
6- gce'gyl C4 (r)nrat hyl benzg[d][llS iﬁf% %E}Phhg bl@é]N) eyl earbox

5- (3- (4-chl oro- 3- net hyl - 5-.i spxaZol Péﬁ@ﬁ%rmyl)uz th}@ISVJelcr?aEQ%

am do) - 7- cyano- 4, 6- di net hyl benzo[d] [1, 3] di oxoT
- (4-chl or o- 3- et hyI 5-isoxazol yl sul fam)yl ) - | eny #"’ I”,
am do) - 5, 7- di net hyl benzo[ d] [ 1, 3] di oxol e- 4- car oxyI [

7-(3-(4-chl oro-3-methyl -5-i soxazol yl sul f amoyl ) - 2- th| enyl car box-

d 5 , 6-di net hyl I
8ol chl or o 3. nat A2t PR 2 TR AP Rr Tk Zi Bt dmetoyoheny
cyano- 5, GhFI met I:?hhnbe@irbbd\}{[tﬂno&hdh&fﬁ@éaﬂfunam:de hi I ]
7-(3-(4- or o- I.soxazao I enyl car box-
am'( do§ 4Cacet yl - M@Wé’h‘ﬂ% é}’[‘iz@?g?cfﬁcﬂcémxyme’xy' 2,4.6-trimethyiphenyl-

-(4-chloro-3 negnh})gbca‘i-bb,sg)gg h¥hsaldiammuhide?- t hi enyl car boxam do) - 4- 15
car boxam do- 5, 6- di net hyl benzo[ d] [ 1, 3] di oxol e;

7- ( 3- (4- chl or% 3- et I3 B-dimekavd-poxara imy Bhvarnmsaihyich s 6-trimethyiphenyl-

boxami do) - 4- am npp® | IQW .1, 3] di oxol e;
7-(3-(4-chloro-3- neBﬁ%(rB?éylﬁTSw%)?ggg?é | su Lﬁu -2 t hi enyl car box-

am do) - 4- di net hyl ami mwmesh\e ﬁilsnﬁﬁmvlbéﬁ)‘és{mﬂmﬁl@ia'p(mx:d‘né; 20

N- (4- chl or o- 3- - ] - 2- (3= -2nd. 6-tri met hyl phenyl -
am( hocar bonyl ){TE}I gye#]gﬁgé@&@%ﬁ%&%Mn%a@ﬁoﬁ%%%ﬁér@yé-s@wona‘?m&é' yl pheny
N- ( 4- chl or o- 3- et hyI -19-{B Jediaeoh yi 5-isBx 83lyl)-2-(3-methrbesw)iveylaylin®, 4

, 6-t t hyl th | f
N4 el of o B e A anr CY R AR SR AT S amige:
tri met hyl phenyl am nOC!Q-R@@WH’)eRWKﬂ)B&R&:CByISIl(Bml‘ﬁ)drefz 425tnmethylphenylamino-

N- (4-chl oro-3-neth 1.s0Xazo 3- hydr oxymet hyl - 2, 4, 6-t ri net hyl phenyl
- am nocar bﬁ?ﬁ%'}ﬁﬁl'%’ﬁ%’ﬁ é éﬂ”‘?% €8 de: and

phar maceutical Iy accepyafl @rr@arh\n% isoxb£d1§l)-and-rebds/ -1, ae8-adhethylphenylaminocar-
34. A conpound of claim33 that is a sodiumsalt. 35. A
sul f onani de conpAMBIBPPHSRNEFHaWERNA™EPRl y acceptabl e salt, acid or 30 ester

t hereof of cimim 23, Mhsrzxealﬁqefewuea IsbxBasyif-0!(BWy@no-2,4,6-trimethylphenylaminocar-
bonylithiophene-3-sulfonamide;
N-{3,4-dimethyl-5-isoxazolyl)-2-{3-sulfamoyl-2,4,6-trimethylphenylamino-
carbonyl)thiophene-3-suifonamide;
N-{benzo-1,2,7-thiadiazol-4-yl)-2-[3-cyanomethyl-2,4,6-trimethylphenyi-
20 aminocarbonylithiophene-3-sulfonamide;
N-{benzo-1,2,7-thiadiazol-4-yl)-2-{3-methoxycarbonylmethyl-
2.,4,6-trimethylphenylaminocarbonyl)thiophene-3-sulfonamide;
N-(benzo-1,2,7-thiadiazol-4-yl)-2-(3-carboxylmethyl-2,4,6-trimethylphenyl-
aminocarbonyijthiophene-3-sulfonamide;
25 N-(benzo-1,2,7-thiadiazol-4-yi}-2-(3-acetoxymethyl-2,4,6-trimethyiphenyi-
aminocarbonyl)thiophene-3-sulfonamide;
N-{benzo-1,2,7-thiadiazol-4-yi)-2-{3-hydroxymethyl-2,4,6-trimethyiphenyl-
aminocarbonylithiophene-3-sulfonamide;
N-({benzo-1,2,7-thiadiazol-4-yl)-2-{3-dimethylaminomethyl-
30 2,4,6-trimethylphenylaminocarbonylithiophene-3-sulfonamide;
N-(benzo-1,2,7-thiadiazol-4-yl})-2-(3-methanesuifonylamino-
2,4,6-trimethylphenylaminocarbonyllthiophene-3-sulfonamide;

U )



-158- [err] wo9sn3ses in which Rfer rr]—a-nd Rlerr] are either eCTIUST/1H0DY
(iii) as follows: =Y R[ errrHASag err] are each

i ndependently selected fromH NHerr], Nq l]A’CEﬂjo i de, pseudohal i de,
al kyl , al kenyhhbaﬂ)é@/l—[h‘iBg:en&eiiced aryl al '\ KoxY,

al kyl am no, al kE} M“HH xy, hal oal kyI al kyl sufinyl, alkyl sul fonyl,
bon

aryl oxy, thio, aryl sufl mlld7-ar yl sul f onyl , hal oal kyl
hal oaryl, al kox al kyl car bonyl , am nocar bonyl, aryl carbonyl,
formyl, substituted or unsubstituted am do, substituted or
unsubstituted urei do, Nuabedzbah2 t7hmiadidaol-4-yd)-RdByHydamdy-2)14k§nyi e ity pheoytamons
contain from1 up to about 14 ¢ f @Pn atgms and are either straight or
branched chai ns &PrRYTROPRENG TRETAAM Y Ror ti ons contain from about 4 to
about 16 car bons, Newﬁbn Qhaﬂuﬂlﬁdl]ﬁt y1B 2 f1Btc alfted xyd 2, 406 -t frd ety @eiino-
or, err} and R[err] toget her form
-(CHerr])[err], qﬁlﬁ%‘?’éf”ﬁh'f’%h@et%sﬁ ongmide (iii) Rerr]
and Rlerr] together fogfbeh.3: Tbﬂtﬁmléﬂ‘yﬂol 4- \ﬁp2 -(3- yano- 2,8%-trimh§ighbANaMIRar-
conmpound or pharnmaceutically acceptabl e sa acid or ester thereof of
cl ai m 35, wher ei rboRyBthijphend- ﬁtéiqﬂ]a"mi% each sel ected i ndependently from
anong al kyl, ‘| oner al 1,0 la. r . N ' .
pseudohal i de or Iﬁ,gra%%(”ég 1t Eﬁlt(;lh?g i?r(r‘; ydl gvtﬁosur@w&jg#'s tnmelﬂﬁpheny&?.
A sul f onam de cormmiunclarbonqdhalpphww&sctébhgmabcept abI e salt, acid or 25

ester thereof of cl a| | ' . :
38. A sul fonani de or E%g} Rﬁoxé’u? pgaalzl"w lya?)f %?Fa'ggf'?eé?ylgg?ngrlammo'
t hereof of cl® mdarboigitisibphdnae3-soifgrainnids; of forrml a (A are of fornula
(rv):

N-{3-methoxy-2-pyrazinyl}-2-{3- methoxycargonJlmetrJyl-
2,4,8-trimethylphenylaminocarbonyl)thiophene-3-sulfonamide;
N-{3-methoxy-2-pyrazinyl)-2-{3-carboxylmethyl-2,4,6-trimethyiphenyl-
aminocarbonylithiophene-3-sulfonamide;
15 N-(3-methoxy-2-pyrazinyl)-2-(3-acetoxymethyl-2,4,6-trimethylphenyl-
aminocarbonylithiophene-3-sulfonamide;
N-(3-methoxy-2-pyrazinyl)-2-(3-hydroxymethyl-2,4,6-trimethylphenyl-
aminocarbonyl)thiophene-3-sulfonamide;
N-(3-methoxy-2-pyrazinyl}-2-(3-dimethylaminomethyl-
20 2,4,6-trimethyiphenylaminocarbonyllthiophene-3-sulfonamide;
N-{3-methoxy-2-pyrazinyl}-2-(3-methanesulfonylamino-
2.,4,6-trimethylphenylaminocarbonylithiophene-3-sulfonamide;
N-{3-methoxy-2-pyrazinyl}-2-{3-hydroxy-2,4,6-trimethylphenylaminocar-
bonylithiophene-3-sulfonamide;
25 N-{3-methoxy-2-pyrazinyl)-2-(3-carboxy-2,4,6-trimethylphenyiaminocar-
bonyl)thiophene-3-sulfonamide;
N-({3-methoxy-2-pyrazinyl}-2-(3-cyano-2,4,6-trimethylphenylaminocar-
bonyl)thiophene-3-sulfonamide;
N-{3-methoxy-2-pyrazinyl)-2-{3-sulfamoyl-2,4,6-trimethylphenylaminocar-
30 bonylithiophene-3-sulfonamide; )
N-(4-chloro-3-methyl-5-isoxazolyl}-2-{1-methyl-1-phenyl- i -ethylaminocar-

benylithiophene-3-sulfonamide;

TR O8O



I ted with the prqvj
Ar [ err] is ng@?éﬁgﬁforo 3- mhﬂ'HLH SBEET HAS BEEbixazol yI , %&’859%}1%02

4-chl or o- 5- net hyl - 3-i soxazo

H, and
20 39

. A sul fonani de or pharmaceutically acceptabl e X S eet Plated
ester t hereof of claim 38, wherein: 148- Arferr] i s ‘ I
benzo- 2, 1, 3- oxadi azol -5-yl or 2-nmet hoxy- 3- pyra2|nyl and

orREPLACEliDnet hyf - 5- i soxazol yl when R[err] is

unsubsti t ut ed aI kyl or ar

yl

Rlerr] is H~

is H or substituted or unsubstituted al kyl. A suI f onam de

or pharmaceut tcal |y aRcaniiibes Sakly.ca8bbah 12 R - enwire%ew Qf ol M 38,

wherein R err]

s net

car ?onam de

conmpound or pharhmc,eh)mbnopaédey:i-aotferpﬁmybbe salt, acid or ester thereof of
claim 38, wherein Ar|

- 160- in whi chR‘F{f‘]?hp‘i%'%ﬁ‘eﬁiylé%r“]‘sl”ga:zyy&i‘%ﬂéﬁ"(F?’}e,"yh’ie)th‘HFm('rHCiay as

foll ows:

bonyl)thiophene-3- s(ufemda[neér]anand Rlerr] are each independently

selected fromH NHe i de, seudohal ide, al kyl,

al kenyl , al k?hylphaéL’WCGLQ?%}\{Iqa?W}’fabf?ef@f é‘FS?IS arg %69('3? theggof 5 | kyl am no,
al kyl t hi o, al kyl oxy, hlel qzalsk%nanab&blr %usmﬁ%e,unahnhwb§é€d‘z@m¥|santaamh%>@szer
aryl am no, arylthio, | sufinyl, arylsul fonyl, hal oal kyl, al oaryl

al koxycar bonyl ,

thereofaq kslwaraﬁbmi%ted AFerm S Bty oSSt caft bonyI for nyl :

bstituted or unsub -3- L
substitu unsubsji (tl?L{ffﬁggl%(me:W”SdiQoxéHﬁ/ﬂ ?Ré’%%qh&vcléwom Sin from

ureido,.in which the al

enyl and al kyn

1 up to about ;42.daﬁﬂbmemmnahd“a‘?@rwﬂw’im'09*0?%-%vlf@mamlﬁe. br anched
chains or cyfdic, andntiaedls-matiyi8n8o5aBRALE 3 LOMRGRNyF. L0 about 16

15

20

25

30

2,4,6-trimethylphenylaminocarbonyl)thiophene-3-sulfonamide;
N-{4-chloro-3-methyl-5-isoxazolyl}-2-(3-hydroxy-2,4,6-trimethylphenyi-
aminocarbonyl)thiophene-3-sulfonamide;
N-(4-chloro-3-methyl-b-isoxazolyl)-2-(3-methoxy-2,4,6-trimethylpheny!-
aminocarbonyl}thiophene-3-sulfonamide;
N-{4-chloro-3-methyl-5-isoxazolyl})-2-{3-methoxycarbonylmethoxy-
2,4,6-trimethylphenylaminocarbonyljthiophene-3-sulfonamide;
N-{4-chloro-3-methyl-5-isoxazolyl)-2-(3-{2-{2-
methoxyethoxylethoxy)acetoxy-2,4,6-trimethylphenylaminocarbonyl)thiophene-
3-sulfonamide;
N-(4-chloro-3—methyl-5-isoxazolyl)—2-(3-(2-hydroxyethoxy)-
2,4,6-trimethylphenylaminocarbonyli}thiophene-3-sulfonamide;
N-{4-chloro-3-methyi-5-isoxazolyl}-2-{3-(N,N-dimethylthiocarbonyloxy)-
2,4,6-trimethylphenylaminocarbonyl)thiophene-3-sulfonamide;
N-{4-chloro-3-methyl-5-isoxazolyl)-2-(3-{N,N-
dimethylthiocarbonyloxymethyl-2,4,6-trimethylphenylaminocarbonyl)thiophene-3-
sulfonamide;
N-{4-chloro-3-methyl-5-isoxazolyl}-2-(3-dimethylamino-
2,4,6-trimethylphenylaminocarbonyl}thiophene-3-sulfonamide;
N-{4-chloro-3-methyl-5-isoxazolyl)-2-(3-pyrrolidinyi-2,4,6-trimethyiphenyl-

aminocarbonyiithiophene-3-sulfonamide; -

A



carbons, excepio égrmed[ err] is not halide _or pseudohalide; or, PCT/US97/17402
(ii) R[err] and Rlerr] together form - (@[ﬁq;g]gmmr@AsggENE' nis 3 to 6;
or, sSheetHasBeenReglace) R[err] ang R[er Pm er florm

1, 3- but adi eny| IMHM& IH’J A sul b-enarm-de—corpounrddor

phar maceuti ca salt acid or 15 ester thereof of claim41l,

wherein R err re each sel ected i fid&@pendently from anong
al kyl, I ower al kenyl, |ower alkynyl, |ower hal oal kyl, halide, pseudohalide
or H, except that Rlerr] is not halide. 43. A

sul fonam de conpound orN+ p*rahhaméuhéﬂwll By'saca@elpt)a?b!?eatmbx\{ 22k, i6etriorethylphenyl-
ester thereof of claimz3 hener 3- sul f onam de. 20

44. _ A sul fonam (?5"'8?°a;)rﬁ% %@é’é’&f‘?’é‘%{ l—squ‘)Cg@p Fant edl salt, acid or ester
thereof of claim Ib&arrs@&emtceniy acosptabe giBUpcias AR Hstdirg ‘théreot,

N (benzo- 2, 1, 3- oxadi zao) - %/}I )-2-(2-met hyl -4, 5- met hyl ene-

di Oxyphenyl acet yl )t hi OpWene sglupcpqmﬁiﬁ] (E%npound or pharinaceutically acceptable salt, acid
N- ( 3-met hoxy- 2.5y razis it ther@of 3t BRiMY] - Whe@il R THAsedRnuIRD

di oxyphenyl acetyl )t hi ophene- 3-'sul f onam de;
N- (4-chl or o- 3- net hyL a5- |soxa§el yl)-2542-(2-
di oxyphenyl) propanoy{ )t hi ophene- 3- su '

shyl - 4, 5- met hyl ene-

N- (4-chl or o- 3- et hyl - zolyl)-2- bbxyI-Z-(Z-methyI-4,5 -
met hyl enedi ox %henyl) ropafoyl ) gpi ophene- 1e- 3- 5ul fonami de; and 30
phar maceut i cal Iy t abl w salts, ers eg\d aci ds thereof.

-161- 450 corrpound of MIMaim 44 that is a sodiumsalt.

46. A sul fonam de or pharnaceutically acceptable salt, acid or ester
t hereof of claim11, wherein the conmpounds of formula (A) are of formula
(V) 15 in which R* and RE are either {il, fii) or (iii) as follows: | ©' '] 10

{i) R* and R® are each independently selected from H, NH,, NO,,
halide, pseudohalide, alkyl, alkenyl, alkynyl, aryl, arylalkyl, heteroaryl, alkoxy,
alkylamino, alkylthio, alkyloxy, haloalkyl, alkyisufinyl, alkylsulfonyl, aryloxy,
arylamino, arylthio, arylsufinyl, arylsulfonyi, haloalkyl, haloaryl, alkoxycarbonyl,

20 alkylcarbonyl, aminocarbonyli, arvicarbonyl, formyl, substituted or unsubstituted
amido, substituted or unsubstituted ureido, in which the alkyl, alkenyl and
alkynyl portions contain from 1 up to about 14 carbon atoms and are either
straight or branched chains or cyclic, and the aryl portions contain from about 4
to about 16 carbons, except that R? is not halide or pseudohalide; or,

25 lil R* and R® together form -(CH,),, where n is 3 to 6; or,

{iii} R* and R® together form 1,3-butadienyl.

18. A sulfonamide compound or pharmaceutically acceptable salt, acid
or ester thereof of claim 17, wherein R* and R® are each selected independently
from among alkyl, lower alkenyl, lower alkynyl, lower haloalkyl, halide,

30 pseudohalide or H, except that R® is not halide.

19. A sulfonamide compound or pharmaceutically acceptable sailt, acid or
ester thereof of claim 1 that is a thiophene-3-sulfonamide.

20, A sulfonamide compound or pharmaceutically acceptabte salt, acid

or ester thereof of claim 6, wherein Ar' has formula:

* C L M S *



20 - NH- ; and 30 S
sel ected fr@ﬁ??ﬂé%?oup clald SSHEZF%A%S é\ﬁw heteroaryl, heter ocy)%Fe’)r/{"]m2
CN, (ORerr], cderr] R rr] @D [erdIRlerr] in which nis 0-2, a D,

L or racem c am no acid; -a- r1bese-or hexose, an 0-glycoside, a

sul fonyl chl ori de, (CH[err])[err]CH NHOH, NR[err] R !

Nerr], ORlerr], Rlerr] NCOR[err] and CONR[ eqgbR err]; s SheeHgs il laced
i s hydrogen, alkyl, al kenyl, alkynyl, aryl, alkyl aryI het er IHI l[m
aral kyl, 35 aralkoxy, cycloalkyl, cycloalkenyl or cycloalky

Rlerr] is selected from hydrogen, al kyl, al kenyl, alkynyl, aryI al kyl aryl,
het erocycl e, aral kyl, aral kexy, égloalky! scycl oal kenyl , cycloalkynyl,

C(ORerr] and R S(O[&rr]Rer nis 0-2;
-162- \ errf is hydr
al kyl aryl, heterocyfle ralkgl

aVkyl, al kenyl, al kynyl, aryl,

| koxy, cycl oal kyl, cycl oal kenyl or
cycloalkynyl? and eagh_ f Rkprr], Rlerr] and R[err] nay be
further substituted\MA hh%he any of “groups set forth for Z. 5
47. A sul f onam de conpound or pharnaceutlcally acceptable salt, acid or
ester thereof of claim46, wherein Ar b r]1 has formul a:
[err] 10 - iswhieh RAjed A3ase ejthant). #aﬁecrfrf]")éﬁédéqwer (i), (ii) or (iii)
as follows: 35 (i) R* and R{ ke erﬂc%nﬁbe@é?@eﬁ{lﬁrséleceéoeerﬁ\Ch NH,, NO,,
i ndependent |y selected fromH NHerr r], ha
pseudohal i de, alhajide, reteiedabalidealisyhyalk era/r'yfr'kvrad*wdf kayvla'kmletf@waﬁwl alkPRoxy,
al kyl am no, al Ky}t i Qin o2l A% aikdyfQaIHaWatkyit! dikhistsidynyhikyishikyrye Ubd iy .

aryl oxy,

arylamino, arylthio, arylsufinyl, arylsulfonyl, haloalky!, haloaryl, alkoxycarbonyl,
alkylcarbonyl, aminocarbonyl, aryicarbonyl, formyl, substituted or unsubstituted
15 amido, substituted or unsubstituted ureido, in which the alkyl, alkenyl and
alkynyl portions contain from 1 up to about 14 carbon atoms and are either
straight or branched chains or cyclic, and the aryl portions contain from about 4
to about 16 carbons, except that R? is not halide or pseudohalide; or,
{ii) R* and R® together form -{CH,),, where nis 3 to 6; or,
20 (iii) R* and R® together form 1,3-butadienyl.

21. A sulfonamide compound or pharmaceuticaily acceptable salt, acid
or ester thereof of claim 20, wherein R* and R® are each seiected independently
from among alkyl, lower atkenyl, lower alkyny!, lower haloalkyl, halide,
pseudohalide or H, except that R® is not halide.

25 22. A sulfonamide compound or pharmaceutically acceptable salt, acid or
ester thereof of claim 1 that is a thiophene-3-suifonamide.

23. A sulfonamide compound or pharmaceutically acceptable salt, acid or

ester thereof of claim 1 that has formula lil:

30

35

A



aryl am no, arwbtogiigsesary! sufinyl, arylsulfonyl. haloalkyl  hal eeuyserirdoz
al koxycarbonyl, 20 al kyl carbonyl, am noc am;gtmqgg'[anm @EERdny!, fornyl,

substituted or unsubstituted am do, | su StHEtPEAG‘Ebor unsubstitut ed
ureido, in which the al kyl, al kenyl and alkymH +Hons contain from
1 up to about 14 carbon atons and are either stral ght or branched
chains or cyclic, and the aryl portions cont anl1from4 to amutbheLﬁHa@@@gqgg ]aced
except that R2 is not halide or pseudohalide; or,

Rlerr] and R err] together forrm - (CH[err])[err] where nis 3”'“” "I

(ti1) Rerr] and R err] together form1,3 butad| .enyl .
sul f onam de conpound or ph,a'? maceutical ly acce bl e sal t, acid or

ester thereof of clai®UANHwherein Rerr Rlerr] are each sel ected
i ndependent |y frorZ_< arm al kyl, r aI ke@yl , | ower al kynyl, | ower
hal oal kyl, hal gde, at Rlerr] is not halide.

jxeﬁg Ror 3
49, A sul fonam d ou d phar ma’éeutl ca hcceptabl e salt, acid or

ester thereof of clai mo4@ ts -a t hi opRepe onami de.

50. A sul fonam de or pharnmaceutically acceptaI_JsaI t, acid or ester

- 163- thereof of clai, mr36, wherein: Ar[err] is

4-chl oro- 3- metyl - 5- |sog<gngHyI ¢ WRs -NH; and

Rlerr] is CONHerr], ?—?}1 or(.phenyl 5 51. A sul fonam de or
phar maceuti cal | y acgepyablye s,d,Lt gacid or es t hereof of claiml,
wherein the compoundXi's erf] - 3 hydr oxy- 2, 4, ri met hyl) phenyl - 3
- (4-chl oro- 3-net hyl - 5- |s(0x( sul f anoyl 2 ghi ophenecar boxawe or a
phar maceut i cal %y accept abl Lt Rhere Ar' 52 e conpounds
of claim1 thdP are phar maceuf)l cally a apL e”;; 10 sodium salts.

53. A phar maceuti cal conp@ sitron, co i sing an eéfectl ve anount of a
conpound of claim1 or a phargmceutl cally acceptabl e salt, acid or ester
thereof in a phar rraceu accept abl e el wherei n the ampunt
is effective for anelioraty n \ t(ne Sy nptwITs an endot hel i n- nedi at ed
di sease. 15 20 e c)orrp05|t| on &f claim53 that is formulated
for single or multipl sage adm r at i, 55. An
article of manufacturex C(Nqi't‘HHﬂ;I ng packagi

éeri al and a conmpound
or a pharmaceutical ly acceptable salt, aci®d or stegthereof of claiml

contained wthin the packagi ng nmateri aI wher ei nMthe conpound is effective
for 20 ant agéﬁl zing the effects of endot helin, aneliorating the synptons
of an endot hel i n- whereinpedi at ed di sorder, or i nhi bi t i ng the binding of an
endot helin peptide to asBl o of NR'':

each G and R is independently selected from lower alkyl, CN,
. —({CH,),CIO){CH,),, —{CH,),, {CH,},N-lower alkyl, —{CH,},C(OINH,, a D-, L- or
30 racemic amino acid, a primary or secondary amide, Q-glycoside, a hexose or
ribose, —S{0O},NH,, hydroxy, alkoxy, alkoxycarbonyl, acetoxyalkyl,
—{CH,),CO0OH; —{CH,),COOH—, CO,-lower alkyl, CN, heteroaryl,
—COC{0)CH,),CH;, —(CH,},NICH;),, a sulfonyl chioride, S{0),NHR®, aikylaryl,
alkylheteroaryl, C{OINHR®®, —(CH,),OH, —C{O)N{HIN{H)M;

35 R% is hydrogen, lower alky!, or lower alkoxy;
M is H or R%;
R"is indepe?tdent!yl selected from hydrogen, G and R;
) W is =C(halo),, =N(H), —(CH,},—, =N{lower alkyl), —C{O)—, =Cliower
alkyl),; and ' ‘
40 each x is independently is 0-3.

R AR O



receptor with an | rr]_of less than about 10 [err]M and the
material incl'Mg&¥¥ C{SE ﬁmgghgyipq{;\g Belifcat es that the sul fon ﬁ?@@gw‘@glt

t hereof is used for antc ef fects of endothelin, |nh|b|t|ng

the bi nding of endotheli recept OrThQVShgéna 58 1
endot hel i n-nedi at ed di sorder. ,iml m &ﬁ

b| ting
the binding of an endothelin peptide to dothe rr]) or
endothelin[err] (ET[err]) receptors, conpri SI ng cont

receptors an endothelin peptide and with a conpound or phar maceutl ally
acceptable 30 salt, d thereo f |.ai

-164- A R taﬁ%gam'df‘g % ie’%t e:g pb?%?ﬁf‘ salnrr‘ﬁ?’faér?g&ugl y
with or subsequenhiatz@lyl a pynrnrdh*twb,ca piadd dzvey tbetaemteowsgmmph t he endot hel in
pepti de. 7. A et hod  for Iterl n end

recept or- medi at ed act i?vr?St y, The S‘%”@mﬁ&?ﬁ g G”Egr?t N3] ‘té]ndl%?ﬂé?qxﬁz"""

receptors with a conmpogdrae sphaﬁéfﬁﬁi@ﬁtdf&ldym 23 5~h@;@c-em ablbAd Fldre saettbdor
ester thereof of claiml. phar maceut i cal

conposi tion ofS clvahereshe amae agishisrli-4eR °bLsQM| hhr‘h hexose iH Rosphaese: Bhe heteroary!
sol ution cont ai m,gg.laam?g‘gg,;d gnd 2 sul fonam de of claim1 dissolved

t herein. . The pharnmaceutical formulation of claim58,
wherein the 10 sul f ondvi deeisg!tangrhidessd slaimncd. Iwhar@&éﬂila{bhedﬁque shigrteds

an al kali netal. where the amino a@% is L- &‘%‘%LXPP | Lﬁ\%%&ﬁ@?qg DJ%QH?% A O? hg‘}e%?t!r{]b‘

of conpound of claim1. ize

60 produced by a @M)a:@gs and X is S.conpri si ng: (a) di ssolving a
phar maceuticagl] y-acce b e 2R

sodi um phospﬁla e buff p%é‘ Lr tss?kénégg’o'ﬁj:eg Orﬁlscﬁg%%%gfgreg)nr car boﬁw 4 se'amed

(b) sterile-filteawhdrg thb&n’ﬁlﬂs wkctd 1BJ_-80p ot L@Biy; techexose is D- mannos(ec)the heteroaryt
| yophilizing the fil ter?d é)g(utl n under standard conditions to produce a
sterile powder. IS tiazoly The powder of claim 61, wherein the
sugar or carobohydrat e29. STBQ suﬁaﬂ&raidlés dexdimo®®. wherein: R, G and FB?are setéated
article of manufacture rising.p cka?L nﬁrt]t erial an

Sl

of clai m 60, cont"é’i‘?f@cfhﬁnafrﬁ f 2¢ '%p}agﬁ%ﬁ hexose r'é‘laﬂn?sﬁe tE‘c’)ﬁ‘ﬁEﬁJ?ﬂ{V'

is effective for antaeMn) shdX s ef fects of endot helin. ameliorating the
synpt ons of an endot hel i n-medi at ed _di so(rjéi or .inhibiting the binding
of an endothelin pepti# t'§esyifoapmess 3\WVPREE | Jerr] of less than

about 1 [err]M and thw,ga&bﬂg agNHrangro;-ql NCH cusneL@ctﬂsa)zaod @bglanghat
i ndi cates that the sulfonam de or salt _there

fo
ant agoni zi ng the eff ec"(?‘éS ot ClndotNe 7 GOCHahi %ﬁzpfi’gus g“b’ {:191!'?‘19 of

endothelin to an en- T@etslaﬁbhanrd@gwc%moutwaaxtel.rng an
endot hel i n-nmedi at ed di sord A sul f onam de or

phar maceut i ca#9y accepWa'EI%Céi’m & Ny ar NG eé‘f(é’ﬁzQﬁa'a“?Btf:Ha@?o?fp%EmG”Sf claim
1, wherein Ar' is sel egtigd gyt h ERE -PEORHSO-CraEHYhENEHAY COLS. 4-

32. The sulfonamides of claim 25, wherein:
W is =CH,, =NH, =NCH,, =NCH,CH,;, =C(CH,}, or CF,; and
G is —~CH,, --CN, —COCH,, —CH,CH,, —(CH,},CO,H.
25 33. A sulfonamide or pharmaceutically acceptable salt, acid or ester
thereof of claim 23 is selected from the group consisting of:
N2.{3-cyanomethyl-2,4,6-trimethyiphenyl}-3-(4-chioro-3-methyi-5-isoxa-
zolylsulfamoyl)-2-thiophenecarboxamide;
methyl-2-{3-(3-(4-chloro-3-methyl-5-isoxazolylsulfa-
30 moyl)-2-thienylcarboxamido)-2,4,6-trimethylphenyllacetate;
2-{3-(3-{4-chloro-3-methyl-5-isoxazolylsulfamoyl}-2-thienyl-

carboxamido}-2,4,6-trimethylphenyllacetic acid;

* C L M S *



- 165- wobginss- met hyl - 5-i soxazol y|_and Wis - NH-: PCT/US97/17402
(a) if Rlerr], Rerr] and Rerr] are nethyHis gaeETRHRS'BEENS H then Rlerr]

i's not cyanonet hyl , hydr oxynet hyl cyampm@@@oxycarbonyl , carboxyl,
met hanegpd ikﬁayﬂaq Been Replac@ hydr oxyet hyl ; (b) if Rerr]
IS rretho when Rl err] and Rlerr] together form

nmet hyl en a‘ and Rlerr] are net hoxy193- toget her form

net hyl ené and R[err] S H, then R err] is not nethyl, cyano,
acetyl, net hoxycar bonyl, carboxyl, nmet hanesul fonyl, cyanonet hyl or

2- hydroxyethyl, and i SNAE- -aoety layyenimds2, R Gtrinhethgiphenyl)-3- (Arihivrb; 3- thyl-5-
(c) if Rerr] is i(S: ?ar}%&lgwl cet )Iz_m{ errl_leﬁéﬂ)d R&" r] together form

met hyl enedi oxy, ' is not nethyl or

net hoxy; N2-(3- hydrox&rel)nnyﬁ 2R @ttrn}ndtswsu&mr@wmoré?b%élhya@dsoxa-
Rl err] together form nmethyl enedi o é/ nd Rlerr] is H then Rerr] is
not cyanonet hyl . zolylsulfamayl}-2-thiggh ne%f%%ﬁ%m de conpound or

phar maceuti cald y accepga h HMrheiyl-2 15 ¢ claim
64, wherein, \/\%en Ar' Ps%gzﬁéﬁogg ef% 5. SQF&%EWSP%X%%@IPQHH é\?VI S
- CH2-: 3-methyl-5- lsoxa:(oéy)lswlfarpq)\gl} éith'weﬁ‘?‘:}a'mwferﬁf]fluarceaqmthy| ,

and Rerr] i's H then & Car‘{)oxﬁimé 1t%gxazc95?gl95e4 By} lmeltw\g;[:ls) meshyl,

cyano, nethoxycarbonyl, nesul roxyethyl 20
(b) if Rerr] is (HfBiHmyG -woredimy HE[- eoxz}zcavidulﬂrewl)}ZaMnepmmtelcaquxamxdimget her

et byl enedi oxy oiiE oK s hEnTEb B RTRRI A0S 1 farmyt s
acetyl, net hchardam»;dmxdcmboﬁ-ydlmenwﬂﬂsmne&ubéndnyl cyanonet hyl or
or] °?ZGLQ¥L;| AN end Ripi(3 T ehibsd st %w“%%&?x foflov i HusaMcathoNg er r]
and R err] toget hghidbpem, 62:5meffﬁﬂ$‘eﬂzel?ﬂ§lumhyc &mi (c)
if Rlerr] is cyano or ace err] together

net hyl enedi oxy, a‘Nd%’%é‘? 1 °i’% 3F‘I“e%hr’(éﬁ"FéE’@ZPHV‘SI‘-'gaWGt/”T?ﬁWV‘%Tb%‘t hoxy.

66. A sul fonaméﬂﬁdgpgppgqqm@{hngm@wam@lahw acceptabl e acid, salt or
ester of a corgzound of claim6, whe when A

4- chl or o- 3- mtthyl - 5 |s'8)£§i%1(§/1‘4'§b‘°é?1§ :szyl _5N|nga[zolyls]ulfamoyl) 2-thienylcarbox-
amido)-2,4,6-trimethylphenyllacetyl]glutamic acid;

N-[2-{3-{3-(4-chloro-3-methyl-5-isoxazolylsulfamoyl)-2-thienylcarbox-
amido)-2,4,6-trimethylphenyl)acetyllaspartic acid;
N2-{3-cyano-2,4,6-trimethylphenyl}-3-{4-chiloro-3-methyl-5-isoxazolyl-

20 sulfamoyl)-2-thiophenecarboxamide;
2-(3-{3-(4-chloro-3-methyl-5-isoxazolylsulfamoyl}-2-thienylcar-
boxamido)-2,4,6-trimethylphenoxylacetic acid;

NZ2-(3-alkylsulfonamido-2,4,6-trimethylphenyl)-3-(4-chioro-3-
methyl-5-isoxazolylsulfamoyl)-2-thiophenecarboxamide;

25 NZ-{3-arylsulfonamido-2,4,6-trimethylpheny!)-3-{4-chloro-3-methyl-5-
isoxazolylsulfamoyi}-2-thiophenecarboxamide;

N2-(3-sulfamoyl-2,4,6-trimethylphenyl}-3-(4-chloro-3-methyil-
5-isoxazolylsulfamoyl}-2-thiophenecarboxamide;

N2-(3-alkylsulfamoyl-2,4,6-trimethyiphenyi}-3-(4-chloro-3-methyi-5-

30 isoxazolylsulfamoyl)-2-thiophenecarboxamide;

NZ-(3-arylsulfamoyl-2,4,6-trimethylphenyi)-3-(4-chloro-3-methyl-5-

isoxazolylsulfamoyl}-2-thiophenecarboxamide;
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- 166- f d
then Rlerr] M %séxtxcyanorret hw(.i)-‘l FR[%E@%HS{ L{/I ancyigrr] %ﬁugg% etk

nmet hoxycar bonyl , car boxyl, th@ne@ul f0nyl or‘ 2- hydr oxyet hyl ;
(b) if Rerr] is nmethoxy or |s nethy lfm_)ljfén__R[_elrr] anﬁi.sgi[e@lr}{alggegggglgggf form

5 nethylenedioxy and Rl err] and Rl err] are net hoxy
nmet hyl enedi oxy; then Rlerr] is not nmet{wj, gmmy”ml lm
met hoxycar bonyl , carboxyl, nethanesul fonyl,

2- hydroxyethyl, and is not nethoxy when Rerr] is rret hyl ;

(c) if Rerr] is Cyanoyala.AGe yﬁ3?{'galt£§a%é{é r}/grngtﬁ%lsgﬁgegh% aw'?d‘*-ch'oro-

nmet hyl ene- di oxy; en

(d) if Rerr] is %ymtbvﬂrﬁ tspkazinds Rf o yl)- afttleRhenesqarbm)gmlher f or m net hyl ene-
di oxy;, then Rlerr] is pof, /anom thyl s : furt
Rlerr], Rerr], Rerr] N L ¥ ﬁﬁw)b%r‘l&?“&\ﬂgﬁtwthny'hﬁéﬁﬁr@?rﬂﬁ’mt@p? ) -
67. The conbl nagd,mme@hﬁblyngz thlophenecarboxam@ sterile VI al cont ai ni ng
t he phar naceut | cal fornu I ation of claimé6

The
conbi nati on of®claim 6”7’ (3wt arinegasbonryled, f‘l%’“W%qh‘/chB‘ﬁf‘\én ﬁé"'eﬁﬁ"mo -3-methyhSunt

of the powder t h%oia%ofy@sfulf%h{?aghﬂz ﬂ@&ﬁxé@@hr@o&hﬁﬁéé on. 69.
The conbi nation of cl ai m 67, wherein the sterile vial also contains an

amount of sterile wat eN-fpmingmashyloh4. Govime fylahemsl)-3cdrhderor&meshyidi- t he
sul fonami de usé;?ﬂb%u%@%yhsz %M@c%@ bmjdeand 250 ng/ . 20

70. The pharmaceutical conposition of claim53 that is fornulated as a
tabl et or capsule. N2- (3 (a-D-mannppyranothlexeortiyillt 2.8r6-timethaipine691) - 3nidectedno-

t he conpound j (

2.4, 611 mt hYT) PR R tamoul 2 spioghenseaoxamitaic i amy! - 2-t i o-
25 phenecar boxam de. 5- (3 {(4-chloro-3-méthyl-5-idoxaantytsifa o) f-thid reiidarg&x arhidbi-er
conprising an enteric I ng. 73. The conpositon of claim
70, wherein the coaffi ng ghyr'%nz dé((} ?]rdloxo'e cel l ul ose acetate phthal at e,
pol yet hyl ene gl ycol, p@«:ym-ymtoh:yBeﬂethso5bs¢>aazplymsftamroymzzhienylcaredskmhido)-
cel | ul ose pseudol at e enyl sali , butyl stearate, stearic acid
and gO car gub; e ye)l(ﬁoR r%ylbenzollgﬁll aé]gloxole uty ' ¢ ac

- 167- 15 742-(5-{ P\ S Bhiban3fhethyp6- .Wzmmuhm@ai}izyth@m&k»laemdo)-
salt, acid or eStzl?rnethylbenzo[d]H 3]dioxole}-6-acetic acid;
5-(3-(4-chloro-3-methyl-5-isoxazolyisulfamoyl)-2-thienylcar-
boxamido}-4-acetyl-6-methyibenzo[d]i 1, 3]dioxole;
5-(3-(4-chloro-3-methyl-5-isoxazolylsulfamoyl}-2-thienylcarboxamido)-
20 B-acetyl-4-methyibenzo{d}{1,3]dioxole;
5-(3-(4-chloro-3-methyl-5-isoxazolylsulfamoyl}-2-thienylcarbox-
amido}-7-cyano-4,6-dimethylbenzold]{1,31dioxole;
6-(3-{4-chloro-3-methyl-b-isoxazolylsuifamoyl}-2-thienylcarbox-
amido)-5,7-dimethyibenzoldll 1, 3]dioxole-4-carboxylic acid;
25 7-(3-(4-chloro-3-methyl-5-isoxazolylsuifamoyl)-2-thienylcarbox-
amido)-5,6-dimethylbenzo(d][1,3]dioxocle-4-carboxylic acid;
7-(3-{4-chloro-3-methyl-b-isoxazolyisulfamoyi}-2-thienylcarboxamido}-4-
cyano-5,6-dimethylbenzol[d][1,3]dioxole;
7-{3-(4-chloro-3-methyl-b-isoxazolylsulfamoyl}-2-thienylcarbox-
30 amido}-4-acetyl-5,6-dimethyibenzold][1,3]dioxole; .
7-{3-{4-chloro-3-methyl-5-isoxazolylsulfamoyl)-2-thienylcarboxamido)-4-
carboxamido-5,6-dimethylbenzo{d][1,3]dioxole;

* C L M S *



thereof of clwomshssdésherein Ar' selected fromthe group consi stRQRUSH7/17402

i soxazol yl, pyridazinyl, thiazolyl, A LRy, aé}ct enyl groups.

75. A sul f onam d?ceqlr phar maceutically a&c giﬁ)%ﬁﬁéél « l\"gci d or ester 5

t her emismétf‘“\ M dwherein Ar[err] sele¢ted f group consisting of
I

i soxa i dazinyl, thiazolyl, pyrimdinyl and phenyl groups.

76. or pharmaceutically accepf!®te salt, acid or ester

t hereof of claim®6, wherein Ar[err] is a substitued or unsubstituted 3- or
5-i soxazol yl, benzo-2, 1, 3-thiadiazol-5-yl, 2-pyrazinyl or

benzo- 2, 1, 3- oxadi azol - 5--{3-(4geee; 3-arihylteistdazavisuif amagh2stheanylddr- NH err],
halide, CHerr], r]O,0 I <Ak oAt J r . ) 77. A
sul f qnam de or phgra%gﬁueduot?ﬁcél F‘?maeg’g"e';??gﬁﬂgys@f%“gg@ﬁ%%d"’e?%"éeer t her eof
of claim1, wherein: A7-8-t4-chisroa3-meisyli3-isedaznlylsaisarnsyi)-LuthichyBariodx-

benzo. 2. 1, 3 oxadi ATUPORE I yPYRRImRG Y he o dmechyBaBiEfa Hiaiogpe

i ndteﬁendigt ly sel e;:ft ed N-[d)ﬂhlb‘r,o-NriEé]ihw}S-E%ahicd?)-g@ﬂ-@%ddomeiihﬂlez,ﬁ]@dbr

anot her aromatic group; Rl err] contains 1-6 carbon atons; an

Rlerr] is select ed"‘F‘FH&'Q’Vf’E‘VE%Wa&?ﬁM')§'?'P?fge’l?r3ﬁ“3f"“%'ﬁi5’§ti Nifedhlegp-3-methyl-5-
unsubstituted isdx@!‘@(/l)-@L(iSyéarboxymethle,4,6—trimz&y!phelrﬁl?anﬂﬁﬂéarﬁUJT;\;lﬂEi%g})%-g.
or a pharmaceutically accept able salt, acid or 20 ester thereof o aim
1 for the fornul askdpnaPida: nedi canent for the treatnment of

endot hel i n- nedi at ed di s@rd 2. m_qal fgnam de or a
phar maceutical |y agcepﬁ[ﬁjgﬁlga% ,mez;gylds groxam?\%} gs‘tg'tlﬁceettﬁ%yrrg%(?’%%%d aiml for
the treatment 18f &moetiviitienyleiicaacerdiituertenes: 3-sulfonamide: 80. A

phar macet | cal 1y Aoy el SRy o2 Fibbpamey- G F ametviggeny:
Arferr] is a m)no@Md@rMnmmimbi%safqﬂanﬁdehehdroaryi group that is
unsubstituted or is su% grir;’aucteegggﬂgt agcc%t%%b% g%%e%s g#)ssti gﬁaggv%ggwl ch each
- 168- substi tue isi pendentTy s t r '

cloEsi slti ngI lc<)f Hi NH[ elr Bﬁ( :\I@errmﬂ:ound c:fI Etalrmlsiadﬁmt meu;dldﬁﬂ:n issﬁ- al IkyI :

a1 kol oui £ oy Toary T oy 28ary IR EGE S PRI o PhpYT St Fisally acodptale sar, aci
al koxycar bonyl , apt sseathoay of ayied 26, alHeydin Al kg ¢ambaay! , fornyl, aryl,

het er oaryl , 5 al koxyal kyl, al kyl am no, al kylthio, arylcarbonyl, aryloxy,
arylam no, arylthiog# &l oal kyk, hal oggyl substituted or
unsubstituted am do,\substi uted or \Qnsubst' tuted
l l or
—~__N = .0
' @) N
25 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, alkylsufinyl, alkylsulfonyl, aryloxy,
arylamino, arylthio, arylsufinyl, arylsulfonyl, haloalkyl, haloaryl, alkoxycarbonyi,

30 alkylcarbonyl, aminocarbonyl, arylcarbonyl, formyl, substituted or unsubstituted
amido, substituted or unsubstituted ureido, in which the alkyl, alkenyl and
alkynyl portions contain from 1 up to about 14 carbon atoms and are either
straight or branched chains or cyclic, and_the aryl portions contain from about 4

to about 16 carbons, except that R? is not halide or pseudohalide; or,

A )



ureido, in which the aryl and al kyl i.ops are unsubstituted or
substi tuted WP Y e T_Qﬁ,ﬁ&':;ﬁéﬁﬂ g groups, and straFfGR{US3y17402

branched chains of from ap¥ HDadEn 12 carbons, or are

substituted with -(CH err s 3to 6, or frmEﬁReetHaneenRe laced
1, 3-but adi enyl ; 10 Ar 2 has the fornmul a:
R R2 [err] 25 in which %/I ’m lu lm "
(CHerr])[err](O (CHerr])[err], (CHerr])y §r]C(O)NH(CH[
(CHerr])[err](CHCH (CH err])[err],

CH O , CH
(el lerr O (Ol ot N B AR ) SN ER alber 1L
ag a%err}gg((co)gga%err]g%fﬁw%?‘ (ajrllcig;)t?gcitl[her for;n[1 ,3- ﬁ)utadre ly DI

err err err err err err err

(CHerr])[err] O (CHB rr])AS?‘SC[”éFP‘]’e\Rﬁ@P@F r?"poaGU"zce‘-@G \oacceptaLle salt, acid

O NH A
OO0 R o 11 ochy “aer 7] (& P e ™ g chietonp sleqise gyl

al kyl), C(O ¥ )cérorrcempcgradjwérlowek)alk)eper ﬂqwer@l@wmgrf‘rﬁ]galkvl halide,
C(ONHC(R[ err] ) c}ﬁforh]a]ide o S%thggﬁ]} esrrr(]t) afhg«(:o) CHR[err], in which m s
o 6, pre

and r are each In endent erably 0 to 3 Rerr] is
preferably hydrogen, 34l k@!lsu!fmamlxiy comnmmsiarbrlqma,rmlaaémmdalklylaccaﬁtahmjsamratrd or

f bly I Kk k h I i
P gos Y e e P R 2 e A e BUR B 1§ Syl or
ethyl; and meBe Aarselfferrahnby d\/lplr&rr()ﬂ'd{tﬂi’céll\) L&Y tabld 111, lakicesr dster

Ea% E:Hg%g ]C&%%lﬁg%l—i err gvﬁgﬁ])i\ the compounds of farmula {A) are of formula {IV}):
(CH[err])[err]C(O)(CH[err])[err]NH(CH[err])[err]

(CI—|[err])[err](C|—|:CI—|)(CI—|[err C-N(O—|)(CH[err])[err]
CI—I(C]—I)(CH[err])[err] err] (CH[err])[err]O (CH[err])S(O)[err]
C(OO err] er err] Rlerr] and Rl err] are each
mdependent?? sel ected fr ]

R ‘“'f“--\,, (V)
20 Ny

A . ;M.
S SOTNH
25
wherein:
Ar' is selected with the proviso that Ar' is not 4-chloro-3-methyl-5-
isoxazolyl, 4-chloro-5-methyl-3-isoxazolyl or 3,4-dimethyl-5-isoxazolyl when RS is
H; and
30 RE is H, or substituted or unsubstituted alkyl or aryl.
39. A sulfonamide or pharmaceutically acceptable salt, acid or ester
thereof of claim 38, wherein:
Ar' is benzo-1,2,7-oxadiazol-4-yl or 2-methoxy-3-pyrazinyl; and
R® is H, or substituted or unsubstituted alkyl.
35 40. A sulfonamide or pharmaceutically acceptable salt, acid or ester

thereof of claim 38, wherein R® is methyl or carboxymethy!.

O O A



(i) or (ii) a%rlé, dﬁ (I) Rerr], " Rlerr], R epthnssthraoz
Rlerr] are each in pendently selected fr NHR[ err],

CONRerr] R err] Nq err], halide, pseudoh gg“% éﬁ‘éﬂﬂ(qmyl , al kynyl,

aryl, lhlssheetH dplated het eroaryl, al koxy {1 kB ._al kylthio,
hanaI nyI 10 aIkyIsquonyI al koxycar bonyl ,.
al kyl c I t hi o, al kenyl am no, al keayl oXy,

al kenyl suI i nyI aI kenyl sul fonyl, aryl am nocarbonyl, al kyl am nocar bonyl
am nocar - bonyl, (al kyl am nocar bonyl ) al kyl, acet oxy, carboxyl,

car boxyal kyl, carboxyahkenyh, sulfonama@é l@ﬁh@ubﬁ@mjlmmrﬁ@@édmbuy ayasmableydalt, acid
acetyl, acetoxyal kyl, hydroxyal Kyl , al koxy, (‘acetoxy) al koxy,

(hydroxy)al koxy, ProRREE ek%/qfo calpim @éH["‘ﬁ}el'%l?[@rIPF&(f@)rNﬂferr] a D, 15 L-

or rdcemc amno acid, a pri rrary or secondary_am de, an Oglyc05| de a
hexose or rigfose, -SE)[err]RMerr], RECH err])[err] COOH,

Cderr]-lower &lkyl, -COC(%?}(CH[err]X[err] [err],
-(CH®err])[err] N(CH rr], a sul chloride, S(O[err]NHR[ érr],
al kylaryl, al kyl heter aryl’ or C(ONHR[err], and -(CHerr])[err]OH in

which x is 0 to 3—-—0(\%N(N1) N(H) J; Rerr] 55 hydr ogen, | ower al kyl ,
or lower alkoxy, Jis Rl err], and; "20 Rl err] is independently
sel ected fromanong H, OH, NHR[err] C(O)NR[err]R[err] NHOH,

ma[ er r} Rl ﬁr Ir] . N[ mrw]ughﬁﬂl[ &fd R® aRy enltﬂsdrN(I( O) Br eulr(ur bs fO@NR] er r ] K] elr r],
err], halide, pseudohalid e ar
aryl al kyl, het erogryl het el‘bgr waﬁmfe %@Fé’?‘&fﬂ?ﬂ%ﬁmly slé'gc‘%d B y NHz' NO.,

cycl oal kyl, cycl Oﬁ;!ni@él %E&Yéohaﬁéé(%lﬁw Rkendl, kykyin, Qary!half\ﬂé!k{ﬂyheteroaryl alkoxy,
ponhanaIkyI al kyl sul finyl, al kylsul fonyl , al koxy

al kyl carbonyl , al RESWRNTPQ, oa'kﬁﬁﬂ'ola?'ké‘ﬁwahf'ﬁs'k\'w%ﬁmfﬁ‘xy a'ﬁw'%&%véu?’ﬂ%w

al kenyl sul fonyg ?Fyyérﬁs%ng%ﬁpr&f*lsufmyl arﬁéd{wnamHMWOH«Mbaryl alkoxycarbonyl,
am nocar bonyl , (al Kyl am nocar bo acet oxy, carb

car boxyal kyl , car busxyam@éwwam'apw%)guvk ARy FarRPAYalfRYPY!. &%fﬁ'&aqemf unsugyiuted

acet oxyal kyl, hyd al OXY InMi a
( hydr )(;iy) al>lkox Y05 @it ﬁlﬁELtltu@é*Xpﬁx&B@ﬁﬂ?d(t?rgﬁo] f )é\ﬁr&%(% ’\llkHTleI?!’kenylaan[t)i_

L- or racenic am algyayi mhrtianp comaimy from 304 Wealmdakd carbed@toma gﬁ"?(ﬁbfé\eﬂe

aheoeorrboe-o r on i
iR O LRy BN Sy Gt B gy o rom s
-(CH err])[erepN m@mm])@ea@psaesmmdhyt Réhﬂ Qi epdide or pseudohalide; or,

S(O NH 0) H whi ch
SO eI err ) GO R o) o L) gy T ot o

-(CH err])[err]OH i n V\:hi ch iiij B8 end @Baog@lher form 1,3-butadieny(.ii) at |east two
of Rlerr], Rerr], I n .
carbons on 5 the rifh 3] ?{) 'ffleora"} gr m a ene(f%%@'?paftlg%&%g?gétggeo%&t'(?rc'd
al kyl enedi t hi oxy, ombéteh thereof of SIaMmstubmmdrumeRf‘ and Bﬁjlasst edant sdedred imgepeotiently
one or nore h dro ens with halid ower a y halo

| ower al kyl , ﬂ'@"b?‘ﬁ‘é’f"@ ! I:if’(‘é“retr]a'keﬁ[yér'f"fver ﬁk‘é‘ﬁ‘(l kﬁ[’%rr ra]%éﬁgg' ﬁ?éd 7]

are sel ect ed as i Bsdudohafdel or H, excédt ireasﬂ“ id au‘rhajfdeR[ err], Rerr], Rerr],
Rlerr] and Rlerr] are not hydr.o

unl e e%{
Rlerr] are alkyl and si”§°%?’8\“re] °°’WWW P%pgﬁfr@(?f’gﬁcafnlyo éa%l? 33’;15 ac'g or
consisting of ar ylesteheﬁ@r@@awl:zam@tsem@y@behlomnwsuﬁé@rﬁber r],
CJerr]Rerr], SH, S(O)[err] err]
4. A sulfonamide or pharmaceutically acceptable salt, acid or ester
30 thereof of claim 38, selected from the group consisting of:
N-(benzo-1,2,7-oxadizaol-4-yl}-2-(2-methyl-4,5-methylene-
dioxyphenylacetyljthiophene-3-sulfonamide;
N-({3-methoxy-2-pyrazinyl)-2-(2-methyl-4,5-methylene-

dioxyphenylacetylithiophene-3-sulfonamide;

T



inwhichnigs 0-2 a D L i id, arlboseor hexose, -an
0- gl ycosi de, WQ 98713366 o, ¢ ;ﬁfﬁﬁrﬁf S %r] Y[err] OH i n RRFESIY17482

to 3, NHOH, NR[err]Rerr], NCIerFiE]PU'\ er] err], R[err]NCCR[err]
and CONRerr]R[err], ‘then err] and R[err] may be H, or 1sShetHa

(b) when Mls-CO\IHC(R[err])(R[err]) then Rerr], R[err]

and R err] may all be H; -158- (c) V\/n

-COCHR[ err]-, Ar[err] is not an isoxazolyl, EPerr] i s alkyl,

and Rlerr] formal kyl enedi oxy, then Rlerr] and R err] may be H

d tl d f | kyl
A kenyl 020" “al kynyl - EEE Dt ERERY ek B R B e e SR Ky
aryl al koxy, al kd)qupaewlkpananoyl)th:ouhyméaaéd(@dn,anﬁael oal kenyl and

cycl oal kynyl, and is rab r | ower al koxy and
I )c/)wer hal )c/)a?/kyl NILLER" J;%[eé%% g%?"FFol‘él - é@b‘gf’?’m’ Gt Zgpetimk st | tﬁt ed

al kyl or aryl, Mﬁﬁﬁéﬁb&:&x#h@hyl)propan(ﬁ/ﬂbﬁbp}ﬁéﬁeeg—sgﬁohmﬁ@@stéﬁdjt ed | ower
al kyl, nore referabl H, methyl or 25 carboxynethyl; Xis

S, O orNR[er wher & R[%?W“E%'H‘t aFGRPtaRe tsé'tab%ﬁﬁf%@%w'%th&awj‘rrs and is
sel ected from t he ar Q&p cgngg,,ﬁbbr].g, of ¢ ?/,Ertgg%,t, E@éhrunﬁl\s}ﬁf”yl al kynyl,

aryl, al kyl aryl, heterocy ara ar al koxy, cycl'oal kyl ,
cycl oal kenyl, cycl oa|4|6yn@rIsuifonam'decc(rcz)fﬂﬁ'repu}utemdvg(o@)a{mbte] ﬁ]terar:]d émessbri ch n
is 0-2; 30 thereg{ g{Ele'\ Slku%ﬁ%é?lg%ﬂe cah\lﬁ%hndg‘lczkgg%ma ?}\)kgrre]: of’ fo?r%Xlla’(V):

al kyl aryl, heterocycle, aral

-171- ar al koxy, cycloalkyl cycl oal kenyl, or cycl oal kynyl ;

Rlerr] and IJQPerr] are unsubstituteéTor are substituted with one or nore
substituents each sel ect ed”i ndependently from Z; Zis
hydrogen, halide, pseudofeOgeNHIkyl . alkoxy, al kenyl, alkynyl, aryl, &
am no acids, primar secondary RnPd O gl ycosi des, hexoses, riboses,
al kyl aryl, qgkylhe het er ocycl e, aralkyl, ar al koxy, cycl oal kyl
cycloalkenyl oaIWn I, CN, C(ORerr], CC(ORerr],

qurr]R[err] CCOeRr]R eyr], O [err]Rerr] in which n is 0-2,
NHCH, NR[err]R[err], NJ er ], err], Rlerr] NCOR[err] and
CONRlerr]Rlerr]; Rerr] i drdgen, al kyl, al kenyl, al kynyl, aryl,

al kyl aryl, Egt erocycle, aralNgd@, aral koxM €10 cycl oal kyl, cycl oal kenyl ,

cycl oal kyny chloride, §ifR[err], alkylaryl, alkyl heteroaryl, or
-(CH err])[err]OH Rerr] i aosubsti t uent such as hydrogen, |ower alkyl,
or | ower al koxy; Rl err which is selected i ndependently of Rerr]

and Z, is selected from al kyl,
het erocycl e, _aral kyl, aral koxy

cycl oal kynyilZ C(O)R[err] wnd

R nyI , al kynyl , aryl al kyl aryl ,
alN@¢ . cycl oal kenyl V)

r]R[err] in Wmchnls 0-2; Rerr] is
hydr ogen, al kyl, 15 al kenyl aryl, alkylaryl, heterocycle,

aral kyl, aral koxy, cyclo kyI , cycl oal kenyl or cycloal kynyl; Rerr]

and R[err] may toget her /f U‘nﬁlkyl ene; each of Rlerr],
/N “Ar

30

35 wherein:
W is -NH-; and
R is selected from the group consisting of aryl, heteroaryl, heterocycle,
OH, CN, C{O)R'®, CO,R'6, SH, S{O},R'® in which nis 0-2, a D, L or racemic
amino acid, a ribose or hexose, an O-glycoside, a sulfonyl chioride, —(CH,},OH,
40 NHOH, NR'2R'S, NO,, N;, OR'S, R'2NCOR’® and CONR'?R’S;

AR ) R



hogeTasyria h

Rlerr] and R be further substitutaeq k
W6 barists altt5 FHEEBTHASUBERN ar e not

for Z;, and urther provi ded tH

sel ected fromthe group consi sting of: 20 * REPLACED

N- (4-chl om-qaeeﬂ% én—l*&pk@d)xazol 1)-2-(3-cya = ; met hyl phenyl -
am nocar bo 3 sul fonam de;

N- (4-chl or soxazol yl)-2-(3-hydroxgeet hyl -2, 4, 6-

trimethyl p nocar bonyl ) t hi ophene-3 -sul f onam de;

N- (4-chl oro- 3 rret hyl - 5-i soxazol:yl ) - 2- (3-cyano- 2, 4, 6-tri et hyl phenyl am no-

25 carbonyl )t hi ophener3e E;LHyfd@ngEHﬁii, Gikyl, alkenyl, alkynyl aryl, alkylaryl, heterocycle, aralkyl,
N- (4- chl or o- 3- net hyl - 5- |soxaz§i Yd')ry é’ﬁé‘ met hoxycar bonyl - 2, 4, 6-

trimet hyl phenyl anPdevh SHgieptkl- syRioalesyl ey gydoalioryd:

N-(4-chioro-3 - et hyl - i %@é@e?e@éa'hbn?n&&nga{ baxyl atketyB-ARynYEt 41y, RIGI;

am nocar bonyl ) t hi ophene-3 -sul f onam de; .

N- (4- chl or o- 3- et hy«er@cwoémmzmyla)aﬂgom cygiophrath cavglgabprivl. 2cvelgalkynyl, CIOIR' and
-172- tEi phen bonyl ) t hi ophene- 3- sul f onam de;

N- (4-chl oro-3 3 5 nghg?lh5hﬁs%'l>‘<g§n6‘p%§éz (3-(2-hydroxyethyl )-2, 4, 6- °

tri met hyl phenyl am nocaﬂﬁoan)dtdrgeophm @kenyll.f dkemil daryl, alkvlarvl heterocycle, aralkyl,
N- (4- chl or o- 3- net i-Soxazo 3-cya th 2 5

tri met hyl phenyl acagli)ﬂ)&yhlcap ﬁc J 2:l0|a}k(e élcgr pyc”?alkyrjwl and

N- (4- chl or o- 3- net hyl - 5easlﬁmaf{(‘ﬂ W' ‘-) ad G% dmydrb@ﬂ;anmehyhbﬁ;mxeﬁi with the any of the
tri met hyl phenyl acetyl )t hi gg 3 - sul f onam de;

N- (4- chl or o- 3- met AAUPS-5& E?r )-2-(3 -cyano-2, 4, 6-

trimet hyl phenypacet yl ) uhi, Opheﬂﬂfcﬁaﬁudié eBApoded ol(fz‘:harmaceutlcally acceptable salt, acid

N- (4-chl oro- 3-net hyl -5-i soxazol yl ) - 2- (3- met hoxycar bonyl - 2, 4, 6-

tri met hyl phenyl acet §stef ﬁh%ﬁﬁfe?lfe‘:'g'”éﬁﬁf M}fﬁ?‘ﬂé\r has formiuia? N- (4-chl or o- 3
- met hyl - 5-i soxazol yl} 2-(3 -carboxyl 52, 4, 6-

tri met hyl phenyl acetRT)t hi opHéne- 3 -RUI fonamRie N- (4-chl oro-3
- met hyl - 5- |soxazolyl\ 2- (3- t hanesuhfonyl -2, 4, 6- 15

tri met hyl phenyPacet yl hene-3 -su i de:

N- (4- chl or o- 3- net hyl - -| soxazd®yl) - 2F (3- (2- hydroxyet hyl ) -2, 4, 6-

tri nmet hyl phenyl acetyl ¢ 'oﬂhene- 3-sul de; N- (4-chl oro-3

-nmet hyl - 5-i soxazol yl )-2(6-nethyl-2,3 , 4-tri met hoxyphenyl -

am nocar bonyl )t hi ophene- 3-sul f onam de 20

N- (4- chl or o- 32@et lnywhigh Bbsag 6f pre elzhe(ral)abrétoylhu)zasafaﬂows met hoxyphenyl -

am nocar bonyl ) t hi ophene- 3-s

N- (4- chl or o- 3- net hyl - 5- i sox zolxyﬁ?q‘gea(% =en hngfﬁgg?ebng}yyF_?iﬁ',ct\f,dﬂom H. NH,, NO,
t ri met hoxyphenyl ahalitzs askodoHa)idéi aphieatkedyls alkdvoniamirgde arylalkyl, heteroaryl, alkoxy,

SI_S( 4- ;m ﬁ{)gé?bbg%wl’ﬁnﬁﬂlﬁ:%gﬁém yﬂf‘Y'SngGha g‘arlpﬁxglkyizsu%myl taﬁléyqeulpo%)\%par}%gﬂ/,_
" arylamino, arylthio, arylsufinyi, arylsulfonyl haloalkyl, haloaryl, alkoxycarbonyl,
25 alkylcarbonyl, aminocarbonyl, arylcarbonyl, formyl, substituted or unsubstituted
amido, substituted or unsubstituted ureido, in which the alkyl, alkenyl and
alkyny! portions contain from 1 up to about 14 carbon atoms and are either
straight or branched chains or cyclic, and the aryl portions contain from about 4
to about 16 carbons, except that R? is not halide or pseudchalide; or,
30 {ii} R* and R® together form -{CH,),, where n is 3 to 6; or,
(iii) ﬁ“ and R® together form 1,3-butadienyl.
48, A su.lfonamide compound or pharmaceutically acceptable salt, acid
or ester thereof of claim 47, wherein R* and R® are each selected independently

from among alkyl, lower alkenyl, lower alkynyl, lower haloalky!, halide,

35 pseudohalide or H, except that R®is not halide.
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N—(4 chloro -5 I Soxm@ - "-uc ranesul fonyl - 2, 3, 4-
trinmet hoxyphvztldqz8 am nocar bonyﬁ'}lﬁlﬁ M1t onani de; PCT/US97117402

N- (4- chl or o- 3- net hyl - 5-i soxjazol yRE QAQ@ cyanc met hyl -2, 3 , 4-

tri met hoxyphenyl am nocar bonyT)T hi-ophene- 3-sul f onam de; 3mms Sheet Has Been Replaced
N- (4-chl or o- 3- net hyl - 5-1i soxazol yl)-2-(6-(2-hydroxyet hyl )

-173- tri met hoxyphenyl am nocar bonyl ) t.Rggphene- 3- sul & l’

N- (4-chl oro-3 -net hyl -5-i soxazol yl ) -2-(6-cyano-2, 3, 4-tri met hoxyphe

am nocar bonyl ) t hi ophene-3 -sul f onam de; N-(4-chloro-3

- et hyl - 5-i soxazol yl .
tri met hoxyphenyl acet 3)?[9)2té?ggﬁg%ﬁldgz%%né%unngﬁ‘lmdpharmaceuma”y accﬁ-p(aﬁ%ﬁfg’r %q'%or
-met hyl - 5- Soxag@ﬂey[tr)ergo( 6t plaisn \i| that B a ghiophene-3-sulfonamide.

tri met hoxyphenyl acet g t i

N- (4-chl or o- 3- net hyl - |§c§§g§o%}ﬁ|d)% %L%%Q %ﬁcf(':' SGRpfaPle spity acid or ester

t ri met hoxyphenytrezedfydd clhlnmﬁb‘endwesmsul fonam de; 10

N- (4- chl t hyl <55 boxyl -2, 3, 4-
111 met hoxyprBnyl acet 31} (5 SpRGHE 3e CliPr SaAnh

N- (4- chl or o- 3- et hyl VB4 smxaaadjyl ) 2- ( 6- net hanesul fonyl - 2, 3,-4-
tri met hoxyphenyl acet i - sul f onam de; N- (4-chl oro-3

L) t hi 0'5 gne- 3
- net hyl - 5-i soxazol yl% 2is(EONG S foRBHnr Phemyi4- 1 5

tri met hoxyphenyl acet gh) t RisQRESLRI3- &r%ﬁa@r‘ﬂ@g&tﬁ%@lly acceptable salNa(c% 6hLOEP
- et hyl - 5-i soxazol yl droxgeth yl) 3 ,4-

trimet hoxyphenyF"bﬁfé‘?%/Pf) ‘E'Hi“béhé‘ﬂ@f%” t EIICPESWQHF@IéS N?-(3-hydroxy-2,4,6-
N- (4-chl or o4g- nﬁtrhydhyﬁphwézfataﬂnast e@m‘yﬁtﬂmbx&oﬁuknﬁémwﬂ%mooxw 2-

met hoxyphenyl am nocarbonyl’) t hi ophene-3 -sul f onam d

N- (4-chl or o- 3- nﬁbmﬁcasbt?@m(@&@r;@lF)hazmésela@@ﬂyIaceepwb(enﬁlhweeﬁm‘dl oxy) - 2-
nmet hoxyphenyl am nocaig onyI ﬁﬁ% f ,

N- (4- chl or o- 3- met hyl =5 sg}(‘gzyo %’F\gs Oé c?éiétnhg%caarr%(?ri?ﬁfq’%?ef-ttcﬁgi’ RAyreptable
di oxy) - 2- met hoxy%emwram nocar bonyl )th| ophene- 3- sul fonam' de

N- (4-chl or o- 3- et hyI g) Eﬁ%t{ u)ncg! éc@mggé?grf(yo!ongpns eq an eec%%glacr)m}/u)nt of a

25 nmet hoxyphenyl am nocar i ophene
N- (4-chl or 038- ne@dnpbuﬁd io$ @legrp Ol gt )ipzsa(rﬁacrmlhahh,eackta‘mmky!b -sajt4 aCidedrhadtenhereof

N (4" thi o o- 3 - Hot RFraeel B A0 REHerkle B mRa i, FISSopRL v i estive ok ) -
2- met hoxyphenyl annenmaambahyIs)/mlptmh@MQﬂ&ndsméhﬁnﬁmlﬁlma QQease
N-(4-chl oro- 3-met hyl _55_. i'fﬁgxc%rzn%lo :t?on of(galgnzsgygatoéng;[nbglazed for sgr@g Q)¥|rr?url]tef\p;le
dosage administration.
20 . 55. An article of manufacture, comprising packaging material and a
compound or a pharmaceutically acceptable salt, acid or ester 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 an endothelin peptide to
25 an ET receptor with an 1C, of less than about 10 4M, and the packaging mater-
ial includes a label that indicates that the sulfonamide or salt thereof is used for
antagonizing the effects of endothelin, inhibiting the binding of endothelin to an
endothelin receptor or treating an endothelin-mediated disorder.
56. A method for the treatment of endothelin-mediated diseases,
30 comprising administering to a subject an effective amount the pharmaceutical
compaosition of claim 43, wherein the effective amount is sufficient to ameliorate

one or more of the symptoms of the disease.
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-174- dinaxygradsaret hoxyphenyl am nocarbonyl ) t hi ophene- 3- sul POTVEISITT#02.

N- (4- chl or o- 3- net hyl - 5-i soxazol yl) - 2- (6= cya;}gsangt-T(m BEENS edi oxy) - 2-
met hoxyphenyl am nocar bonyl) t hi ophene- 3 -swl ona

N- ( 4- chl or &hi eelmRepagsdaz ol yl ) - 2- (2, 6 yl ene- 5
di oxy) phenyl t hi ophene- 3- sul f onam de;
N- (4- chl or o- I oxazol yl)-2-(6-acet y¥63; 4- (et hyl enedi oxy) -2 -

met hyl phenyl am nocar bonyl ) t hi ophene- 3- sul f onam de;
N- (4-chl oro-3-nethyl -5 -isoxazolyl)-2-(6-nmnmethoxycarbonyl - 3, 4- (net hyl ene-
di oxy) - 2- net hyl phenyl an®% hoJd&eboetho}itdfi dpime A8, 34endif ahadisdase I0selected from the

N- (4- chl or o- 3- net hyl - 5-i sox (et hyl enedi ox

met hy| phenyl am noéy{f’ﬁ%ﬁﬁf’f'fﬁ?%ﬁ%@%@e%g%ﬂ??o ﬁ/odgsaﬁar disease, 3sthms, B/‘}'monary
N- (4-chl oro-3 - - NEtHypertensisAX @ZRMMatoly @&-ameéshadwﬁwmm,c als,eésé nFekhytrene-
di oxy) - 2- met hyl phenyl am nocar bonyl ) t hi ophene-3 -sul f onam de

N (4- chl or o- 3~ - netH§arders; o5xteut G disiops. WeHRGTedaRyIoeateris. ‘('ﬁ%ﬁ*yl’%??é@?'b&(?)
15 2-fret hyl pheny! qmm599ﬁ¥gaﬁtmgﬁgwr&ﬁugéw@m&:@on erythropoietin-mediated
N- (4-chl oro-3 -nethyl -5-isoxazol yl) hydr oxyet hyl ) - 3, 4- (met hyl ene-
di oxy) - 2- net hyl phmpamsﬁbemrbenwwm é)'?m‘é‘nél“ oww*m&rﬁewom anaphylactic shock
N- (4- chl or o- 3- net (6-cyano- 3, 4- (et hyl enedi oxy) - 2-

met hyl phenyl am nocrz%r b@ny?ﬁ‘qﬂ)ﬁ(%ﬁz71 le)%lke 3-sul fonam de; 20

N- (4- chl or o- 3- net hyl - 5- 5&o%azGhs'tlh))dZ}f(ﬂalneﬁﬁoweea'mifeerébhwesisaﬁlmygl f@m the
met hyl phenyl am nocar bon hen

N- (4-chl or o- 3- rret U%C’%n%'sg %f% ?’n}a E%Hér}fgar@mggozfy(d etaﬁyf enedi oxy) - 6-

met hyl phenyl amocar borE;@ ) 'rAhnnephﬁhfaxBnhibuinbmmmkﬂng of an endothelin peptide to

N-(4-chloro-3 -neth oly (et hyl enedi ox 6- 25
met hoxypheny! ani no‘%’éf’%’ ?%(ﬁﬂ% Q)Hgghf iy %/ff‘ﬁé?ﬁe(ﬁ’éms EBhpit8 76 Contachlng e
N- (4- chl or o- 3- net hb!bediot§@rxaﬁ@d>t%|ebn &ebﬁda@eﬂwﬂksaébo(msmidmw@r;ﬂchrmaykuﬁany

met hyl phenyl am nocar bon thio
(4 chl ot o 5 ot S8R Salh R 95EB TBH80G PL SOU (it 1RF Bhedi oxy) - 6-

met hoxyphenyl am nocar bQ'MS'c‘)ohbéd@ﬁtl@eig%'f%ctédlbfl@tnﬁfnsdﬁulté’&ously with or subsequent to

N- (4- chl or o- 3- et hyl - 5-i soxazol yl') - 2- (6- net hyl - 3, 4- ( net hyl enedi oxy) - 2-
2 7 MAR 2001 15 contacting the recéptors with the eridothelin peptide. -175-

met hoxyphenyl acet yl ) t hi @phangzdiciitidr IRBRhY &ndothelin receptor-muij(ﬁfe&lakﬁ{n?y 3
-met hyl - 5-i soxazol yl)-2-(6-acetyl -3 ,4-(nethyl enedi oxy) -

nmet hoxyphenyl acet A MAHisHisheersagting gneeingHn deceptors with a compound or pharmaceutially
N- (4- chl or o- 3- net hythe BrabROXAZ AcYd br EstePri@LEOXY GaiRony| -3 , 4- (et hyl ene-

5 dioxy)-2-net hoxyphené/l acet'yl y't hi ophene- 3-sul f onam de;-
The pharmaceutical composition of claim 53, that comprises a sodium

20 phosphate buffer solution containing a sugar and a sulfonamide of claim 1
dissolved therein.

62. The pharmaceutical formulation of claim 61, wherein the
sulfomamide is a pharmaceutically-acceptable salt that is an alkali metal.

63. A lyophilized powder, comprising a sailt of compound of claim 1.

25 64. The lyophilized powder of claim 63 produced by a process,
comprising:

{a) dissolving a pharmaceutically-acceptable salt of the sulfonamide
compound in a sodi‘um phosphate buffer solution containing a sugar or
carbohydrate;

30 {b} sterile-filtering the resulting solution; and
{c) lyophilizing the filtered solution under standard conditions to produce

a sterile powder,
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N-(4-chloro 5-i soxa vl - 3, 4- (et hyl enedi yr
met hoxypheny?"@\?’%‘%t hi opheng TH ’}qu"?g%)lu%z
N- (4- chl or o- 3- net hyl - 5- i soxakol yl )RE.?L(\GE%t hanksul f onyl - 3, 4- (et hyl ene-
di oxy) - 2- met hoxyphenyl acet yl YT hr ophené-3 -sul T onam dETh]g.Q'leet Has Been Replaced
N- (4-chl or o- 3-net hyl - 5-i soxazol yl ) - 2- (6- cyanorret hyl - Xy) -
2- met hoxyphenyl acetyl ) t hi ophene- 3-sul f onam_qgp "r
N- (4-chl or o- 3- et hyl - 5-i soxazol yl ) -2-(6-(2- hydroxyet hyI ene-
di oxy) - 2- met hoxyphenyl acetyl)thi ophene-3 -sul fonam de;
N- (4-chl or o- 3- net hyl i's | n I
met hoxyphenyl acet yl )'F\E)l opﬁé%ép%gyds&u %oﬂ%ﬁgg Bmdretn QH@ED& E@Pgér%ﬁﬁwzra? s
- met hyl - 5- i soxazoihtgr)s- gextese- di met hyI 3, 4- (et hyl ene-
di oxy) phenyl acetyl )t hi;op f N (4-chl oro-3
- met hyl - 5-i soxazol yl ?62 %gggtc':ce fpréa g‘%?érr%?ehyﬁom [§ingk pyckaging matefial and 3 the
met hyl phenyl acebyW)dbhbbphené}:{S cthdtfﬁM&ml'ﬂi'exha'Zﬁackagmg matena! wherein the
N- (4-chl or o- ﬁ-S-LSé Jﬁ%‘u a(6 mthoﬁ%%ﬂr ch 4hereth yl' ene-
di oxy) - 2- et yI Bﬂ’é‘ PraL & § 7‘Eth EREAINAING § gets éndothain ameliorating
N- (4-chlor o- 3- nm&wmﬁrdnwsaa@leﬁharh%nﬁ%mmxm&oraeﬁ dmm.bmh@rtﬁ@llb%(ag 8f an
nmet hyl phenyl acet yl )t hi ophene- 3- sul f onam de;
_(4-chl or o- 3- meeRYAthsln PBRUIIY PY EI_1egepior et 301 Eorffiles ﬁ‘ﬂOr?é’PHyﬂelﬁ‘é and;
di oxy) - 2- met hyl
N-(4-chloro-3 - Pr*e}fﬁyé@%ﬁfgg@gé;gpm@%ﬁ%?@%gmﬁ%te% tré]lat(me Su'foréanrgéi eoxy an

2- et hyl phenyl ag'@fgqﬁ) ltsmsgsﬁgrn@ntggogngqngomrﬁf&pts of endothelin, mhlbmng the binding
N (4-chl or 098- g} Qxéotﬁef.ég?xamln%{] e%n(r@cép%ohxs%%gﬁa A ehisdtef (AT figh ene-

di oxy) - 2- net hyl phenyl acet t hi ophene- 3- sul f onam
N- ( 4- chl or o- 3- nditshgders- i soxazol yl ) - 2- (6- cyano- 3, 4- (rret hyI enedi oxy) - 2-

-176- nmet hyl pheny) ac ZA”_% f.0
N- (4-chl oro-3 -net hy %675 %‘gogé{)z{goq)”% o? E%aé?%%a"y%%? ‘Ctab S LAl Ygrenef 2
met hyl phenyl acebydn):bhnmplﬂeraama -vsblérfemnan’l nelesplected with the proWibd 4theldutioardide
- met hyl - 5|soxazol ( Y.an (rrethlenei XY)-6-,,.5
met hyl phenyl acetyf %/?%ﬁ‘”c%’h'é‘n"e Eg%l \%Vf)grrfa%e JHEBEHR a8 A’r'\ﬂs(ﬁ‘-céiﬂ’%'ﬁo@’%‘hy"
- et hyl - 5-1i 95xa50kcy>{a)zo®4 éﬁd (vyachl% 4- (et hyI enedi oxy) - 6-

4- chI oro-3

met hoxyphenyl acetyl ) t hi opheng -Sul f gpam de
-met hyl - 5-i soxazol yl ) - 2- ( ik i~ %““LR( AR WSt keah By o 4 then NS R0t

met hyl phenyl acet:ydaddri‘némphewero&ymdtmnmvad@ meiibxycarbonyl, carboxyl,

N- (4-chl or o- 3- net hyl - 5- %ﬁ é}é acetyl - 3, 4- (net hyl enedi oxy) - 6-
met hoxypheny| ac&%}%ﬂ%“k% néq@)‘gé YO de; N- (4-chl or o- 3
-met hyl - 5-i soxazol yl ) - 2- ( 25)6f Bi i?s(ﬁ\)éﬂmveéh‘ﬁ|rbnet3\yl4w®6”ﬁtmydnerw-together form
di oxy) pheny| gm nocar bonyl )tk%m%{;’l | f onam A .
sul f onani de?8er MeEbYIgREdioN, t@rse ‘i"ﬁ °§(‘!t‘?'vt|°{9§”€f f%’ﬁljﬁlel’l’é‘f'?qfd"i"&'/ and R
subst?ntl al 'y as hefreinniret eioe nil2BaH ichago ddiyll ffe@heneardodyRarieds | of the
exa es
P methanesulfonyl, cyanomethyl or 2-hydroxyethyl, and is not methoxy when R’ is
methyl;
{c} if R’ is cyano or acetyl, R? and R® together form methylene-
25 dioxy, and R is H; then R® is not methy! or methoxy;
{d} if R' is cyanomethyl, R? and R® together form methylenedioxy,
and R* is H; then R® is not cyanomethyl.
68. A sulfonamide compound or pharmaceutically acceptable acid,
salt or ester of a compound of claim 67,.wherein, when Ar' is 4-chloro-3-methyi-

30 5-isoxazolyl and W is -CH,-:
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77, 80 or 81, or of a conposition accordjng t | ai N8 53,

82. A conpownslseines ding to any one of [l ﬁai&é{?ﬁﬁﬁﬁ to ﬁérmiélwf-/@oz

to 67 or 76 to 79 when used in the rophyl axi s of

endot hel i n- nedi at ed di seases. : The useof Thmﬂm H%ﬂﬂm1Rqﬂmmd
according to any one of clains 1 to 52, 64 to 20 66, 74 to 7

for the manufacture of a nedi canent for the tré&&tnent or glﬂimm
of endot hel i n-nedi at ed di seases. 84. The use accor

cl aim 83, wherein the disease is chosen from hypert ensi on,

cardi ovascul ar di sease, ast (a¥f, R ptﬂ3rmﬂaﬂsyarby@aht/lera$xhw isiHY th@ ATREeLi9 Yt
di seases, ophthaInDIo strual di sorders, obstetric

condi ti ons, vvoun(fsya”Q @‘g {S"Y BXYRETYof ¥aes Enethartar bemyly Farboxyl,

i MmuNOsuppr esant -AetHaakesldrgnal- hydroxy¥@§hconst riction,
eryt hropoi etin-nedi ated vasoconstriction, endotoxin shock pul nonary

hypert ensi on, anaphylactic ®hddk arnpethenseagRtaahBllere methoxy or togegiser form
The use accor? NG bRy RrRbIBXG 3 or SRSV R R SRARE WdghrAS RITR, R\rétl‘?ﬂenednoxy, and

i nfl amrmat ory di sease.
R* is H; then R® is not: (i) methyl, acetyl, methoxycarbonyl, carboxyl,

methanesulfonyl, cyanomethyl or 2-hydroxyethyl, and additionally (ii} is not
methoxy or cyano when R' is methyl, and {iii} is not cyano when R is methoxy
and R? and R?® together form methylenedioxy; and

10 {c) if R' is cyano or acetyl, R? and R? together form methylene-
dioxy, and R*is H; then R® is not methyl or methoxy.

69. A sulfonamide compound or pharmaceutically acceptable acid,
salt or ester of a compound of claim 1, wherein, when Ar' is 4-chloro-3-methyl-
5-itsoxazolyl and W is -NH-:

15 {a) if R7, R® and R'® are methyl; then R® is not cyanomethy!,
hydroxymethyl, cyano, methoxycarbonyl, carboxyl, methanesulfonyl, or 2-
hydroxyethyt;

(b} if R'® is methoxy or is methyl when R® and R? together form
methylenedioxy and R® and R® are methoxy or together form methylenedioxy:;

20 then R’ is not methyl, cyano, acetyl, methoxycarbonyl, carboxyl,
methanesulfonyl, cyanomethyl or 2-hydroxyethyl, and is not methoxy when R'®
is methvl;

{c} if R is cyano or acetyl and R® and R® together form methylene-
dioxy; then R’ is not methyl or methoxy; and

25 (d} if R' is cyanomethyl and R® and R® together form methylene-
dioxy; then R’ is not cyanomethy!; and

further R7, R®, R? and R'® may be H when W is -NHC{R'2}(R'¢)-.

70. The combination comprising:

a sterile vial containing the pharmaceutical formulation of claim 63.

30 71. The combination of claim 70, wherein the sterile Vié_ﬂ contains an

amount of the powder that is for single dose administration.
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72. The combination of claim 102, wherein the sterile vial also contains

an amount of sterile water for injection; and the final concentration of the sulfon-
amide sodium salt is between about 1 and 250 mg/mL.

73. The pharmaceutical composition of claim 53 that is formulated as
a tablet or capsule.

74. The compsition of claim 72, wherein the compound is N?-(3-
hydroxy-2,4,6-trimethyliphenyi-3-{4-chloro-3-methyl-5-isoxazolyl)sulfamoyl-2-
thiophenecarboxamide.

75. A composition of claim 73, further comprising an enteric coating.

76. The compositon of claim 73, wherein the coating is selected from
cellulose acetate phthalate, polyethyiene glycol, polyoxyethylene sorbitan, castor
oil, ethyl cellulose pseudolatex, phenyi salicylate, n-buty! stearate, stearic acid
and carnuba wax.

77. A sulfonamide or pharmaceutically acceptable salt, acid or ester
thereof of claim 1, wherein Ar' selected from the group consisting of isoxazolyl,
pyridazinyl, thiazolyl, pyrimidinyl and phenyl groups.

78. A sulfonamide or pharmaceutically acceptable salt, acid or ester
thereof of claim 6, wherein Ar' selected from the group consisting of isoxazolyl,
pyridazinyl, thiazolyl, pyrimidinyl and pheny! groups.

79. A sulfonamide or pharmaceutically acceptable salt, acid or ester
thereof of claim 6, wherein Ar’ is a substitued or unsubstituted 3- or 5-
isoxazolyl, benzo-1,2,7-thiadiazol-4-yl, 2-pyrazinyl or benzo-1,2,7-oxadiazol-4-yi
group, and the substituents are H, NH,, halide, CH,, CH,0 or another aromatic
group.

80. A sulfonamide or pharmaceutically acceptable salt, acid or ester
thereof of claim 1, wherein: Ar' is a substitued or unsubstituted 3- or 5-
isoxazolyl, benzo-1,2,7-thiadiazol-4-yl, 2-pyraziny! or benzo-1,2,7-oxadiazol-4-yl
group, and the substituents are independently selected from H, NH,, halide,
CH,, CH,0 or another aromatic group; R'' contains 1-6 carbon atoms; and

R® is selected from the group consisting of H or substituted or

unsubstituted lower alkyl.

O
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Use of a sulfonamide or a pharmaceutically acceptable sait, acid or

ester thereof of claim 1 for the formulation of a medicament for the treatment of

endothelin-mediated disorders.

Use of a sulfonamide or a pharmaceutically acceptable salt, acid or

5 ester thereof of claim 1 for the treatment of endothelin-mediated disorders.
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