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SULFONAM DES RELATED APPLI CATIONS For U. S. national stage urposes this
application is a continuation-in-part 5 of U S. appllcatlég I 08P  No.

08/ 938,444 to Blok et al., filed Septenber 27, 1997, entitled "FORMIATI ON
OF SULFONAM DES FOR TREATNENT OF ENDOTHELI N- MEDI ATED DI SORDERS". Thi s

appl i.cation is also a cohtl nuation- in-part of U S. application Serial No.
08/ 847,797 to Blok et at, filed April 28, 1997, entitled "PROCESS OF
PREPARI NG ALKALI NETAL SALTS OF 10 HYDROPHOBI C SULFONAM DES". For

i nt er nat i oRACHFFYSRREPARINGC KL KA IMETAHL SABTS OFi HXPRAPHRE @ BYLEPHAMBES: 0 t he
above-referenced applications. This application is related to U S. -

appl i 8/938,325 to Wi et al., filed Septenber 27, 1997,
enti tlclgig @%&Q&Lﬁﬂg&gN%ND DERI VATI VES THEREOF THAT MODULATE THE ACTI VI TY
OF ENDOTHELF(N U.Sl madack! issagd soppetatied anplitaioy it ¢onmuatpplin-oatti on No.

s et S Pefee s it EUEI A A AV T o

ENDOTHESMBN entfiltds" FORMULA TGN OF SULEDMABIDED FORSTREAPMENEL ©Bn Serial No.

e F P ey S ot PR R I B v o

ENDOT Hikgdast pf UsS adpiicatigre S atia dNo. tB/BAT 8197atol Binklet BCTHirpphprdazd.on No.

PCT/ US 4759 .t o, itled "TH ENYL-,
FURYL- ?Sé»%ﬁ&ﬁd %ﬁ%ﬁ%ﬁ%ﬁ%ﬁ%@%ﬁ@ﬁ% VES THEREOF THAT
MODLL A DR -AGH] b\&JﬁFC(ﬁFAMENEXF[HEhd NternbSorall porgorbat @ Hemelit 8f appl i cation
Serial No. 08/477, 223, . t ent ,No. 5Ei 594,021, to Chan et al.
filed BUNAYES hetby © 'H‘ﬁgttloe ca WE%’%LE”CE\;'—‘G@?LC R0 PYRROLYL SULFONAM DES
AND DERI VATW‘b{ESapprEF&E.CE reiaAdd MODUL AT i d 4o - ASTdAVINDY 0@F0 ENBABHELI N'; is al so

related - | | No. ., filed
hor |13 208 1o e 7 U <ty LA MR O SO et s A 30

DERl XAEE:?E.SATHEE:@EWEQ—TWTWWJJMEE AQEIM?VIWCEWHEHEN/NZ n8W2
apanaone 1S also rel ate to 1 at 47 7 now
AR i s eRp 8test s isrmatpabnaniabhn S RS o o 84 01 T2 o

"SUL 161 Jtileyt SREmber227, 1997, entitled “"SULFONAMIDES AND DERIVATIVES
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app!ic'atio'n s related to .S, 'application_Seriai No. 08!721.,1 83 to Chan et al.,
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to International PCT aﬁplicétion No. PCT/US96/04759 to Chan et al., filed April
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N M!DES‘AND DERIIVATIVES THEREOF THAT MODULATE THE ACTIVITY OF
- ENDOTHELIN"; is also related to U.S. application Serial No. 08/477,223, now
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FONAM DES AND DERI VATI VES THEREOF THAT MODULATE THE ACTI VI TY OF
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now U.S. Patent No. 5,591,761, to Chan et al., filed April 1%
centitled "TH OPHENYL-, FURYL- AND PYRROLYL- SULFONAM DES AND DERI VATI VES 5
THEREOF THAT MODULATE THE ACTI VI TY OF ENDOTHELI N'; each of these :
applications is related to U.S. Application Seri aI No. 08/142,552, now U.S.
Pat ent No. 5 514,691, to Chan et al., filed Cctober 21, 1993, entitled
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sul f onam de congounds for 25 adm nistration foF Treaf nent
‘endot hel 793 netiitigd e -G SEPHRF QL WA BIRFHENY L H.FONR MRS, OVi(8ted i s a process for
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THE | NVENTI ON The vascul ar endot hel ium rel eases a vari e vasoacti ve
subst anEPULASE THEIART WY ¥ RE BT HELIN made . $eélpwlammor&1rrau toor pepti de,

endot h i 6 nual Rev. Physiol.
48: 3036%%(2%% f:"ﬁgﬁ%? ef ob filg YRR % 9!3%?é R AnT, 376) -
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OF ENDQTHELIN", now abandoned.

Where permitted, the‘subject matter of each of the above-noted
apphlications is herein incorporated in its entlretv by reference thereto
20 FIELD OF THE INVENTION
The present invention relates to compounds and formglatio’hs thereof for .
administration to mammais that modulate the activity of the endothelin- fémily of
peptides. In 'pérticulér, sulfonamides and formulations: of suifonémide.
, compd’unds espec.iaily sodium salts of sulfonamide compounds for
T 25 adm:mstratuon for treatment of endothelin- medtated disorders are provided.
Atso prowded is a process for preparing atkali metal salts of. hydrophobtc
. sulfonamides.
BACKGROUND OF THE INVENTION
The vascular endqthe_:li'um releases a \}ariety of vasoactive substa'nces,
- 30 including the endothelium-derived vasocbnstrictor pép‘tide endbthelin (ET) (see
e.q., Vanhoutte et al. (1986) Annual Rev Physiol. 48: 307-320; Furchgott and
Zawadski (1980) Nature 288: 373-376). Endotheim._whtch was originally




Yanagi sawa et at. (1988) Nature 332: 411-415), is a potent twenty-one am no
aci d peptide vasoconstrictor. It is the nost potent vasopressor _known and
is produced by nunerous cell types, including the cells o} #2005

endot helium 5 trachea, kidney and brain. Endothelin is synthesized as a
two hundred and three am no acid precursor preproendothelin that contains
a signal sequence which is cleavéed by. an endogenous protease to produce a
thirty-eight (human) or thirty-nine (porcine) amno acid peptide. This
internediate, referred to as big _ endot helin, pr.oce dinvivo to the
mat ur AHTtHIEIgn dBF CYItEEL FUPETIIRR Bl P CHS w*aﬁ‘e‘éthsvﬂwﬁ%fﬁeﬁ converting
enzymey s mlah&talap@%%mamebﬁs@ 4ei-ah 5) depaiigntiiew)-bad aplied ease (see,
e.g., Kashiwabara et al. (1989) FEBS Lttrs. 247: 337-340)- Cl eavage is
reqU|ﬁ@ﬁiﬂ@ﬁ@%ﬂﬁﬁ@?P@ﬁ”@WﬁpHyﬁi6@d@P%%W“P@%b§ﬁ@§§S°T%@%N“é”@‘5 von Gel dern
et al ., 6d9%H o PREGARsRES: ryfes, %gcﬁé)ng i &QE% RSe 8QddthQivngndot helial cells,

the thirty-nine amno acid i nterned ate, 3 endot helin, is 15 hydrol yzed
-at- & hdrasal kidaa 2nd bnent dngetimiiatie synthssired ias a1tvembuegdred @ef i nal
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o oo ke Anflotad bt AR L BERM el TR AR, il bkl
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vasocops| f three

i sopepti hgb?@ﬁé{ﬁﬁnrm %ﬁjn§%§ tﬁzﬁ?ﬁ gﬁg%dkhﬁﬂa6%% Enﬁiéﬁg%éye coded by a
fam | yermfotméimees g@ne&e@s;e&w mntlee gtatare. bi¢i289Ny aftn@cforMadtv @ Acad. Sci. USA
86, . 286 Sai da_e 9 I m 264:

k0 5 taes endgiEein ARG Bafharbce T hedinre o e yencs are highly
conserdgendedthheuttd @roegso seenead) hgsﬁ:hebmatetra GB%WE@ 2%rgci d pepti des

and th ortions of .the r Endothelin-2 is
(TI’ pé, &g‘. %%QWhe(ﬂF?lva{fedﬁcﬁe%ﬂﬁgt r,?] cglon O pef‘wsu) og:caF responses ! _I

(Thr2, Ebewr\&nT@élﬁemLMSai ngﬂ)P@mdeche nnal—ssTherseormemtacdes are, thus,
hi ghly ’g‘-ﬁat the C-term.nal ds. gg eoqunqothellns from
cul tur ot ?‘Iﬁ’ ERGT ATty TNy §"Wb‘?jﬁ?'gt'8tc?”5§ q'Srary &9  6f '"eHeni cal and -
physi ciadrslyz&dlat tenTrp30vappeans tb @eberameguhahemw atartcjf’ﬁe(:ltemhalof

transcyi ption and/or franslation. &{FP ne_ encodi ng

endot hEPFRERL (4 STHEF 8198%E8 D YCCHET fom 3 thﬂvu% Hg?BPenal i ne,

thr onbiacﬂdazﬁl@nﬁad.aieonnmﬁeroesunﬂﬂemabﬂ&mﬁtasmpaﬂds reeideaﬁanma July 2005 -4 of
endot helin fromthe endot h;a;{: %‘rg is tl mul at ed b igtgotena nhl [,
vasopr 8dgtheiin-2 aagi s eligs Gk E %ﬂ’iﬁ"to‘t’?‘?é’f: F§ct"é'éye & ooks et al -

(1991) p&aH idedtified.
- 20 The farrii!y of three isopeptides endothelin-1, endothelin-2 and

endothelin-3 are encoded by a family of three genes (see, Inoue et al. (1989}
- Proc. Natl. Acad. Sci. USA 86: 2863-2867:; see, also Saida et al. {1989) J. Biol.
Chem. 264: 14613-146186). The nucieotide sequences of the three human

' genes are highly conserved within the region encoding the mature 21 ‘amino
- 25 acid peptides-and the C—terminalrpoftion‘s of the peptides are identiclal.

Endothelin-2 is (Trp®,Leu’) endothelin-1 and endothelin-3 is

(Thr?,Phe*, The®, Tye®,Lys”. Tyr'*) endothelin-1. These peptides are, thus, highiy
conserved at the C-terminal énds. ' Retease of endothelins from cultured
endothelia[-cells is modulated‘by a variety of"chemica[ and physical stimﬁii and

30 appears to be regulated at the level of transcription and/or translation. -

Expressmn of the gene encoding eéndothelin-1 is increased by chemical sttmutl

including adrenalme, thrombin and Ca?* ionophore. The productlc_)n and release

.y ‘l_,‘



Pharm 194:115-117), and is inhibited by nitric oxide. Endothelial cells
appear to secrete short-lived endotheliumderived rel axi n? factors (EDRF),
including 5 nitric oxide or a related substance (Pal ner etT&fuly 24¥g7)
Nature 327: 524-526), when stinulated by vasoactive agents, such as

acetyl choline and bradyki nin. Endothelin-induced vasoconstriction is also
attenuated by atrial natriuretic eptide (ANP). The endothelin peptides
exhi bit nunerous biological activities in vitro and 10 in vivo. Endothelin
provokes a strong and sustai ned vasoconstriction in vivo in .rats and in

i sol at etiendstoelirafroentiet éndottsdiuen jar epaulatedons an@rbt@isﬁollpwmmir{, he release

of eicosanoids and endot hel i erive fact from
er USSR RKEo e RPOBETe P P aer Rt i Sokade o OPOIhBIERLI | noT and i n
vitro pasi.tior 9)411'[{6 Magcahdls ianigited eI nisotifle. MUBC Rh k3 TUBS apsasuce
| ong- | astl ngte gr essor effects and contraction, restectl vely (see, e.g.,

Bol ger f&fFeHFte shgbhved engpthefiumpreayss relapng frctars (EEEF 4melugng) | n i sol at ed

~vasgul aftn@b&ldlésor £ Allate@sapRhRce GrHlOLhel AiN1ilod A Rated oY (55@5526)4 x 101 M,
sl ow acting, but persistent, contractile agent. In vivo, a single dose

el evat ¥deh] BERLIBted YRS RRUVE BBRATSt Nkt 35 Rectylahetive mnd daradykinin.

Endot hehligthb e ieRgey 33068 dtRh RMidSati@tutdy @Lfﬁﬁgﬁﬁath&eﬁ@t agoni sts to
known neurotransmtters or hornonal factors, but 1s abolished by cal cium
channePe%ﬁ‘ﬂeaW’sts The effect of cal ci um channel ant agoni sts, however,

is most |ikehy diiB8iHeRS Yepri@ds bmbh'rﬁmﬂo@ bl%?dg{? ¢HBR tle% Hlﬁeg&? cal ci um
influx appears to be required for the |ong- I ng contrac response to
endiBt higd vino. Zmdptdn repyakesl = otraralipad cystemedrvaseleasteiction iimuivaties ANP

"ol easea@nfla ihAHGES \AsBAS! kel MG atria. In

t he Iungt, I n- 1S acts as a %o%lgﬁlt&%a?%tr'\% ocl{oﬁlésf)%% Ek%s%gg et at.
(1989) f%@lﬁse Q]f eippranniisoind erk@thel LTOd4@2. refindog fiedton (EDRF dases renal

vascul g, & SLNRE bqucﬁmfe%oLs%Ln.mpérgﬁgbu Waodilil,degleases ol orrer Ul ar
filtrate rate Is a potent mto nesangral cells and
i nvokegd@iﬁenphO@phﬁdamm dthec sstade nntnscsﬂmdrfsueeIdreduc(eSlormHsﬂmget al . (1990)

J. 5_Th i f.ic high

af%l P gﬁ%%tsg‘*?'d JO%? ;gé‘)écﬁ%??%wegyon%gamgs BolGepst K%é{}f '2-6 x 10-10
"M for LGt ¢ascildr isyssx!aiadanadcular etrhnar fdri ssues,

‘i ncl udi e e hear Qngs, nRe spl e dr enal glands ‘and
br ai n. egl hahgen?é#‘%ot i BB qf}'t (éb)f"cafle’f:hgl aar?‘lﬁhglse" %lé%abtl ve peptides, 5
neur ot prisksent, coatractimaghanngl vigot agowlestsse Erdatelallosd prazdsreand i nteracts
\\//\ﬂO|t Pag;ggl?tpheént?t%%ﬁir%yht%nu (-!,:Se Engotlhnlcr;[ m]i:iLge qagg(r;on%l‘cl;[lgt?gnn}scn ! ecept ors and

- 20 affected by antagonists to known neurotransmitters or hormonal factors, but is

abolished by calcium channel antagonists. The effect of calcium channel
antagonists, however is most likely the resuit of inixibition of calcium iﬁflﬁx,
smce calcium lnflux appears to be requured for the long- Iastmg contractile
resporise to endothelin.

25 7 Endothelin also mediates renin release, stimulates ANP release and
induces a positive inotropicactioh 1n.quinea pig atria. In the lung, endothelin-1

acts as a potent bronchocons'trictor'{Maggi e_t_a__l;-(1 989) Eur. J. Pharmacol.

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

(Simonson et al. (1990} J. Clin. lnvest. 85: 790-797). -




dependent cal ci um channels. Conpetitive binding studies indicate that there
are nultiple classes of receptors with different affinities for the

endot hel in isopeptides. The sarafotoxins, a group of pept{@duly&fPhs from
the venom of the 10 snake Atractaspis ei ngaden3| s that cause severe

‘coronary vasospasmin snake bite victins, have structural and functional

honol ogy to endothelin-1 and bind ®enpetitively to the sane cardi ac
menbrane receptors (Kl oog et at. (1989) Trends Pharmacol. Sci. 10: ,
212-214). Two distinct endothelih receptors, designated ETA and ET., have

been 15 i denThdreede apebiDNAighl affiedy eneidh BReLakdtotREBARI@nsTAYELiaRN | sol at ed

(Arai et al 990) .16 348: 730-732: Sakurai et al 1990) Nature 348:
732- 735 119° Igészeé ﬁa h@ g%tﬁ?) eﬁﬂ?ﬁ'egﬁﬁdbﬁ@e‘éasﬁ'f"af ﬁéStﬁf‘b?rEQ( WsotéBEoded by the
cl oned ﬂ%es intluapedieSintdi@ihe SRgit, NEERNURINGONSAL LS REVEN @I@rﬁﬁe spanni ng
domai ns and exhibits structural simlarity to G protein- coup ed nmenbr ane
pr ot ei ¥ '"ZOB' 9ot MptehRb aPiRGPBBIN e vaprasityeReptidesn detected in a

~vari®t yndfrotdxirsSeesalcilCEMHnB0ad88bhistsd. Uﬂ%otﬁélﬂnﬁxdégq? BE@ldles mﬁ

distribution of receptor_ subtypes is tissue specif Martin et
(1989) . BreRivesiteBLhHye disgpst frotpathen aui@emia Becepeqs. argTveltage ept or s appear
to be sedpbbiCcdiRfunPBRRIdl | Bohoodiih BldiRy SAAELNAREaENnGRTTI OYASCUI ar

tissues. receptors are predom hant noncar drovascul ar - t1ssues,
i ncl udi ®Y “pﬂeh'é'aéﬁﬁ?fwecﬁ%ﬁo\rﬁ)%’fh@%“?@ﬂt@fﬁ@**k?&jh@yhe andothiefid er act with t he

three GREEIIRIE N THRORR R AESs, (PRINL AL &éé)ti@lla tokihid 3 m Rl %;r?orr:\)A? the /32 734).

In addition, ETA receptors.occur on vascul ar snoot MUSC linked to

vasHe ongtak P(ﬁ_ﬁM ehwipde iree thad soet seee ewiotdnaca vdsespasauinaanake enal and

cent 3l eLYaHS, Fisk eflich AP ncHIR 385 il LSESRURLS R10 000t ed on the

30 vascul ar endothel Tum lin to vaso (1991)
FEBS L¢apeetitD@y 1o 08 9963 candthchavambomenreasgiocs akebgnet 41, (1989) ‘
br onchogQpst il sopd July 2005 -6 By By virtue of the

distri but“l—LCémonpﬁa b S itbygliﬁ 21nj43 the differential affinity of each

i sopepti de fBwoeh%:tinqtemdptmhntryq:mntostsheleaaghamdtgncﬁndt h"eu ead@bhe:hi n

i sopgpt ti ssues. othelin-1 i-nhibits
e T T kTR
seven hﬁ]ﬁ@ﬁédﬂ_mm ?ﬁQéSp:oSHntrbyett:haﬁ 00 ol ek é B48: Misslabel | ed

doth di lar t] h ,
S onal Ch Vb il BPg R STNAR Bl Pl v R e e cutea iRy

endot heik ﬁnpa_arartuatemjmt teekptor Spnwainschevendineaibese spanning domains and
- exhibits structural Sirhilarity to G-protein-coupled merhbrane proteins.
' | 20 Messenger RNA encoding both receptors has been detected in a variety of
tiésues, including heart, lung, kidney and brain. The distribution of receptor

N o subtypes is tissue specific {Martin et al. (1989) Biochem. BiOthS Res'

Commun. 162: 130-137). ET, receptors appear to be selective for endothehn 1

and are predominant in cardtovascular tissues. €T, receptors are p_redomlnant in-
- '25  noncardiovascular tissues, sncludlngmthe central nervous 'system and kidney,- and
' interact with the three endothelin isopeptides (Sakux-fai et al. (1990} Nature 348:
732-734). in addition, ET, rece-ptorsloc'cur on vascular smooth muscle, are
linked to vasoconstriction and have been as_‘sociated with cafdiovascﬁular,_ renal
and qentral nerveus system‘diseases'; whereas ET, receptors are located on the
30 vascular en_dothélium, linked to vasaodilation (Takayanégi e_t;a_{_. {1991} E_E_B_S
rl—_'flt& 282: 10‘3—_1 06) and have been associated with_Br_onchoconstrictive

disorders..




that ETA receptors predom nate in cardiovascul ar tissues and ET, receptors
predom nate i n non-cardiovascul ar tissues. 10 Endothelin plasna | evels are
el evated in certain disease states (see, e.g-, |nternati oh@lulpElos
Application WO 94/27979, and U.S. Patent No. 5,382,569, which disclosures
are herein incorporated in their entirety by reference). Endo- thelin-1

pl asma | evel s in healthy i ndi vi dual'®; as neasured by radi oi nmunoassay
(RIA), are about 0.26-5 pg/nl.. Blood |evels of endothelin-1 and its
precursor, 15 big endothelin, are elevated in shock, nyocardial infarction,
vasospast i ¢ BhYrtHs, of e @HR{OYLEN of csRLPTdvRes prdt (hegiiffersaieloaffioiyt i ssue

~di sor defiSeach s RAHEB S em%ccg&bngy&@rmgla%k.m Bf Be dlddfRYint ranspl antation
or suffering from cardi ogenic shock, nyocardial infarction or pul nonary
hyper t éffAegfdeeyalies ti\sd'ffﬁwtétfﬁ% W/%H“M%ee'b@mlioﬁs@hm 't4ee, Stewart
et 2l hSRL)erBONRNR-A B bovdlia AR ABHIRN o BEERURGENIOt el 11 1 5
likely to be a | oca rat an a systemc latin actor i's
-----pr--otfablténtﬁhmm@ hetdngly ethgn @f\deﬂn@m Bel I? labeltBHeardntllmhn—ﬂ Hmhd:ugn’rs moot h- rruscl e
interf r.cul n % vated | evel s of
endot hgc]% a\?g}égq'ssghggeﬁmﬁggtﬁ@ :érclj%{a’ ggﬁ‘t&sgnéc ,]E{é YTy ' r om i scheni c
heart dilsibase t¢ Vas nalme extalt. by(é:ﬁfaﬂi)eIMrandl-fbﬂbtheﬂns 25idhl Bid82tes806, Ray et
al. (1 r ('t Jeq8i6in 383,386 u ating apd_tissue endothelin
unor 2L E T s PR et Pl ek TS B A P B i h acvanced
at her OSIIIE@CFID&IBEB (d_emmraardeivaastular(ﬂn%ﬂe)s New Engl J. Med. 325:997-1001).

I nc{s ased qu%t qg IJ n 1| m"runorg \é% een associated with

Buer ger . s. di seaS& KRIANE ?Veﬁare(e@ § J” Cﬁﬁ‘é‘ '908%e SRIS(Eee399264: 2868)
and RayﬁaalﬂﬁiatmlﬁhGEGWMa(eraWEOEBlBE?aVQ 649903, Ranaalo. 33882 kbdd- 11147) .
Increaseg é{’ Iat| n endot hel i n. e(gel s, were. observed in patients who
under weft" ﬁ TUTANRED ??‘?"é‘ﬁ‘s[‘ﬁ‘?ﬁ’ﬂ%ﬂte 47 ST §ERY DpIALPYCPTROAP- (Tahara 16

July 2G06lin-1 higdmalsve(slidHeathe timdividChisN as Ei@ps-su:‘éa bh23amikrddno Rl ay et al .

(1991) cul ation (Suppl.. 4): 72 and in individuals (Myauchi et at
(1992) fﬁ% are abgurQ %éenggfé Blepd Tegfelspat endathelin-1 padgs pragussding er nal
Medigi nhg khdodhedn 462) eleVitbd .rpb&hdaknaﬁ\yod@y@gurhmaﬂ.@n ~vaddupastid BRgRal s cl i ni cal

hunan %ta siy ﬁortl n 5 the correl ati on between i ncreased endothelin | evels
and nuntfEYs Abeard 3 varigvee! cangstiNe tSiua gBAfdstS WrRptSAtSagoni st s Because -

“endot hﬁldd&(gﬁn@%%dﬁl% Wt kiine @ ftkaMisPladtfRASE sliRtiRg @A chSliogenic
. shdck,‘ myécardiai infar(':tion‘or pulmonary hypertension levels as high as 35

pg/ml have been observed (see, Stewart et al. {1991) Annals fnternal Med. 114: .

20 464—469)._ Because endothelin is tikely to be a local, rather than a systemic,
regutating factor, it is probable that the levels of endothelin at the endo-
-thelium/smooth muscle interface are much higher than circulating levels.
E{evated ievels of endothelin have also been measured in patients - -
suffering from |schemlc heart disease (Yasuda et al. {1990} Amer. Heart J

25 119:801-806, Ray etal. (1992) Br. Heart J. 67:383-386). Clrculatmg and

tissue endothelin immunoreactivity is increased more than twofold in patients

with advanced atherosclerosis (Lerman et al. (1991) New Engl. J. Med.
! 325:997-1001}). Increased endothelin immunoreactivity has also been

associated with Buerger's disease (Kanno et al. (1990} J. Amer. Med. Assoc.

. 30 264:2868} and Raynaud’s phenbmenon (Zamora et al, {1990} Lancet 336 _'
1144-1147). increased curculatmg endothelm tevels were observed in patlents ‘

'who underwent percutanecus translummal coronary ang:op!asty (PTCA) (Tahara
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inplicated in nunerous physiological effect's, conpounds that can interfere

with 10 or potentiate endothelin-associated activities, such as

endot hel i n-receptor interaction and vasoconstrictor activi 1§;Julg280%f

i nterest. Conpounds that exhibit endothelin antagonistic activity have
been identified. For exanple, a fernentation product of Streptomyces

m saki ensi s, designated BE-18257B, Has been identified as an ETA receptor
antagonist BE-1825. 7B is a cyclic 15 pentapeptide

cyclo(D l.to lie-L- ) ich inhihits 1251 | abelled

endot heft f= iﬁﬁHM£ggﬁ?1}39 ?ED’& 9rﬁ~a“8§?1’c§?ﬁ#‘—%&—‘i—rb '

dependeft{Smphet}: {A6F5EhdLindingMiduala@iiybGett @@L N1 9vschg. 0.8 pMin ventricle

marrbrans and 5§€D7¥| gcultured aortic snmooth nuscle cells), but fails to

i nhi bi t—ﬁ%#éq—&g Be &bt yrd gtaly 1994 bann intgpnal Meghging 42456469t edoni nat e

at 20 cmmmahamwé&ehaoaoomm R¥Ad isliRRAt AREM udeSsuppbaigd to

BE- 182578, such. as cyclo DA%F Pro-D-Val - Leu- D- Tr p) (B& 123)°, have been
endetbeln teyelsendTumeseepdiseasent agoni sts

(see, Ustefatent No. 5,114,918 to.lshikawa et al.; see, also, EP Al 0O 436

189 to BANYU_ PHARMACEUTI CAL CO., LTD (Cctober 7, 1991)). Studies that

measure the EBd?‘Hﬁ?'b?QQWSWdtWWEI i c peptides of endothelin-1 binding

to endothel i BesnRElddiGindiiRGERL Ul i BRbE Rl SiEYGld & PePt L des bind

preferentially to ETA receptors. O her peptide and non- pep idic ETA

ant agonim3Rlcatrl /@ Buesioug ehviipiogial stectsecgnpoudis3BRt 880 jnterf884whEaS,

5, 358, 6 4 838). These

el e ol har A bt St R el pr shadaiareediG 00 e

anal ogsintgr@ction and yaprcagairresoe adiyitw are vé@teresmd@mﬂpamrbbxwm exiibitds,

certal n i nesul f onam des and
O e L A LN R P N R TN 1
Ant i bi ofermpidRhgere8ES; of\byant@ratces tmis{ QSR ciﬂzmgAateldbﬁsrbn 82958, 7da8; ,

5. 114 008 1 & T4 g ST fFCeotebaofRe o Bt A48 K48 25, bp 1 o

4361 589P@@taB¢N\d§ PMARMACEUTHGALIIED)-le-LEBu(fET tpbevhich inh@®a1)'?°1-Canadi an 5

Pat ent 88:. Canadi an ,Pat.ent lication 2,071,193; U S.
--- Pat @g)t%hﬁg%éé&gﬁ@ gi}ff' dz{ff’g‘ C?féjsoevﬁfcﬁ\%r '?%7§P§fgncﬁt§t °Bat ent No.
5, 612, 388pertdest nRainent!CNO1.45y18 1id 686; stb@h Ras@atO BguM By 34&riZk5 Cody et at.

2959 M SR T o A28 s U Bl AT B

inhibit bin_dmg to receptors in tissues in which ET; receptors predominate at _

20 concentrations up to 100 LML Cyclic pentapeptides related '10 BE-18257B, such
as cycIo(D—Asp—Pro-D—Val-Leu—D—Trp) {BQ-123}), have been synthesized and
'Shown to exhibitl activity as ET, receptor antagonists (see, U.S. Patent No.

T 5,114,918 to Ishikawa et al.; see, also, EP A1 0 436 189 to BANYU

PHARMACEUTICAL. CO., LTD (October 7, 1991}). Studies that measure the

25  inhibition by-thése-cyc!ic peptides of endothelin-1 binding to endothelin-specific
.receptqré indicate that thes¢ cyclig peptides bind preferentially to ET, receptors.
Other peptide and non-pept‘idic ET, antagonists havé been identified (see, e.q.,
5,352,800, 5,334,598, 5,352,659, 5,248,807, 5,240,910, 5,198,548,
5,187,195, 5,082, 838} These include other cyclic pentapeptldes

30 acyitripeptides, hexapeptide analogs, certain anthraquinone derlvauvés,
indanecarbbxyllic acids; certain N-pyriminylbenzenesul_‘fonar_nides, cer:tain

benzenesu!fonamidles, a’nd'c.:ertain naphthafenesulfonamides {Nakajima et al,



10 Fujinoto et at. (1992) FEBS Lett. 305:41-44; Oshashi et at. (1002) J.
Anti bi ot 45:1684-1685; EP Al 0 496 452; C ozeI et al. (1993) Nature
365: 759-761; International Patent Application W93/ 08799; 1 id2RPDe et al.
(1993) Life Sci. 52:717-724; and Benigni et al. (1993) Kidney Int.
44:440-444) . Nunerous sul - fonam de§3 that are endothelin peptide
ant agoni sts are al so described in U'S. 15 Patent Nos. 5,464,853, 5,594,021,
5,591, 761, 5,571,821, 5,514,691, 5, 464 853, International PCT application

No. 96/ 3 a r i C 97/ 7979. I n general,
t he |deﬁf%99f?§}e%w ﬂ@tw‘ﬁ@%%aggl { @:ﬁ %:2 §§55? - ETA '
ant agonishikave i@inb@r&%aﬂ!}ﬂg@ﬁcbﬂn Bé Zﬂﬁiﬁem@i atmuﬂzaté@rleO pM and l-ess. A

20 nunber n e wn to possess activity inin
Vi vo aﬁlima ‘Q%E}QII% ofrarelh% 1a¢ §§8n %{]ﬁ:a’ga %g8Ri 5t% BsA T Rer apeuti ¢
agents AAGVI BAMBANNE mmnvm&mhymat@gual(o%%@&tﬁ odggndathpld a and its
assog th ce ases; endothelin. is believed to play a
P S ca Q’Een?g\ p:lwﬁcag? n %@gzrbpﬁgé ‘h ﬁnoﬁ)%ﬁ?tcﬁ!)p'&?ﬁ'&r‘t?@ﬁé ($Bd)-Se.g., Saito
et dal 32E39=9n®)\lo|—|y$>aoeﬁma ans. ﬂel5ten?3$é§g§m §@at% Etpadbng l\ﬁpoﬁ989) NI EE%'( S J. |
Ma i hara et a 1 J. r di ovasc. ar macol . uppl .
sm%ﬂ%%&gg y {8 9H- 01 kP6. chénfatsgt Npa 3378395 Morel et al .

(1989) Eiody &t alPhiaasread. .chbey: Réb2b1%8h2 Nﬁyaetadeqtaal {189-know edge of the
cture of the endothelin 30 peptide fam Fy‘shoul d provide

f 1 d t
et ght AnfBon 255 41 E84 o ta o Mo ABAL LoAnbiibh 450HARR 0D8RS: 16 July 2005

-9 $babkejicherontd At (1009) pEet heSE RBWPURIS)Hid deg%fﬁ%%vh' £alihiy, acceptabl e
vehicle are needed in order to use the conpoun It has been

r ecogni 28d' §8{at 6%%rﬁf’oﬁﬂncf§49ﬁd{5?e>@ip%ﬁ'le_abt(i%@)yﬁam@@ 59-7EC50

concent fraéin@lsnAMPatdi A eh S VJ@93M879'9°W¢§M£ Be %tt%pcﬁbg%{ L/ 6L © assays
that 5assess_endothelin antagoni st or

phar mac8£ddi cab41uand Benjogistal. € 993) EULESLEB@MN@%ME 5ReB0O sub, 334, 598,
3352, CRDarfadd Bl endo R AL B0 o2 A0 0d 00 31082 O38) | BY

V|rtue of this activi t%/ such ounds are consi ere useful for
t hel®r eBateBANOst S1iPdet 2 Bribof. %bkﬁ 588,76 isphet A2 16is, ﬁm,ﬁlsm:y failure,

heart dssRRSE55UGReASHBRY] lﬁc%rtf.oﬁ N&@éﬂ# 1(219]?3%%%6 nra¥8ﬂgl

arteriosclerosis, myocard F;t?T ?ar ction nonary
‘vasospa%?ﬁ'WH%M%W@@%’%?\%ZQS Raynaud' s di sease, cerebral troke such as

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

ET, antagonists at concentrations on the order of about 50-100 4M and less. A

20 number of such compounds have also been. shown to possess aétivity inin vivo

animal models.
Endothelin antagonists and agonists as therapeutic agénts '
In view of the numerous. physiological. effects of éndotheﬁn, and its asso-
ciation with certain.diseasés_, endothelin is believed to play a critical role in
25 these pathophysiological .conditions (see, €.g., Saito et al. (1990) Hypertension |
_‘@ 734—738; Tomita e_ta_i;_{198'9) N. Enal. J. Med. 321: 1127; Kurihara et _a_:j_

(1989) J. Cardiovasc. Pharmacol. 13(Suppl. 5): $13-S17; Doherty (1992} J.
Med. Chem. 35: 1493—1508; Morel et al. {1989) Eur. J. Pharmacol;. 167: 427-

428}. More detailed knowiledge of the function and structure of _fhe endothelin
30 peptide family should provide 'in'sight in the progression and treatment of such

. conditions.’




cerebral arterial spasm cerebral ischema, |ate phase cerebral spasm after
subar achnoi d henorrhage, asthma, bronchoconstriction, renal failure,
particu- larly post-ischemic renal failure, cyclosporine nEphio2eid city
such as acute renal 15 failure, colitis, as well as other inflammatory

di seases, endotoxic shock caused Ry or associated with endothelin, and

ot her diseases in which endothelin™has been inplicated. As noted above,
many of the conpounds, parti cularly the sul - fonam' de conrpounds, are potent
endot h nt a |sts t us, .ar.e cal ndi dat es. For
clinica tag{?% @3{; BFhr?ﬁFat ndh g ad)q}arm ‘%:a Braﬁu?p f6ns for various
r out esvelliclathiit mizsdi¢dhin @deatcuse adedomflisds motheed Iumﬂ;s for maki ng such

sul f onam dels} are associated with certgl n shortcom ng §‘u'%15 exanpl e,

certain st efd 3 PeERICEIHIFREL 1T SEIIRRAD & MR ‘Fe%%a% Fye ?n dimeri zation

of i nt ecppsinRerFatibidod ke beRY o ATt slacheawesiafdadd i@l WrdRdsgidrinky. Second,
because the conpounds are hydrophobic, purification 25 is difficult,

—t-ypPcaPFsFss F@E{ﬁﬁr\ef"hj‘"ﬁ%‘"i%ﬁr’é’@f’f‘ﬁélacﬂg'év GEVHPEpERagolRpicalptEtor  col um - -
chromagQar %Rﬁyu FimnaédiNod. B38 28810, rﬁgsﬂmtsfm% 36 2 elmst 2B 57{ he production

of the%oz hobi c free sul fonam de, whic sulfonamdels difficult to

f or mul 240,911 Rt B. L8485 I8TeHO phaOBREHE i B Videwphalie BsHety. AcBnpts. to
conver botp8uhdLare StHsIRPAMEBe Rt FbUtheSRES el o@lhl@aéﬂtemrakécmm ng metal
hydr oxi des or 30 net hoxi des may-|ead to deconposition of the compound.

Ther ef @f ®@eripherpkcigguiapetailutfeneif digeaseoiicieast HIGRA REFIOAS @ffd'@orrpounds
thalo Nafebie, AldbtoeleisRNICAI Gall NEr B, AtiFBhadCiyokkksigh, one or more of
the 16 J\ﬁolp n% : eenldsot hel in ?)e'pt |r es-qﬂj |salgno\'tpher SOlbj ect to provide
f or mul atiastm@sof vempﬂ@fuwa@mﬁlﬁaﬁahw@ sisiesegse speehrpl strefristdhieds n

ant ago%ﬁéb?ai Ar{ena?s.ﬁ’%lsﬁp c%ﬂet&?Ql EEﬂerB% %b%@ phfag’é GEJa%Hl%B%grﬁfaffé?”pOU“ds t hat
specifically 1 nteract Inhib I nteraction of endothelin

pept i desbgliathndd hegrorifipger e@éptaorbSOHC&@@hnﬁor:mfatqn@héalthew pettout d be usef ul
as they I I i seases
and di s%r d%ééﬁsc%% %Z?Jnagrfaelmg ée\{ce&tcpgﬁﬁ%nugh%ggﬁyas'uﬁge %lcﬁ{e gagrt for a
pr édt i dailure eddlitisi emwvalfeishotied vflamakdtoy dskasesofendewixiceshosl| daonedhn des.
SUMVAR T 0 onani de
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clinical candldates. For clinical use, stable formulations and suitable
20 formutations for various routes of administration are needed. ‘
Existing methods for making such sulfonamides are associated with
, certai,nrshortcon_fu-ings. For example, certain steps in the synt.hetic‘ pathway. are
known to result in dimerization of intermediates with ther resultant decrease in
. yield aod‘purity. Secood, because the compounds are hydrophobic, purification
25 is difficult, typi.c_:olly, requiring the impractical use of preparative HPLC or column |
ohromat_ography- Finally, the existing methods are limited to the production of
the hydrophobic free sulfonamide, which sulfonamide is difficult to formulate.
into aqueous based pharmac'euti‘cal-compositions. - Attempts to convert the free
sulfonamide to useful sél_ts_ of alkali metals using metal hydroxides or
30 methoxides may-lead to deoomposition of the compound. . |
Therefore, it is an object herein to provide formulations of cor'n'pou_n'ds

‘that have the ab‘il'ity to modulate the biological activity of one or more of the
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i nterest are -pharmaceutically acceptable derivatives, including salts,
esters, acids and bases, solvates, hydrates and prodrugs of the
sul fonami des. In 15 particular, derivatives of neutral sul 1®den2ees
conmpounds that yield forrmulations of unexpectedly greater stability than
formul ati ons contai ning-the correspondi ng neutral conpounds are provided.
Preferred are salts, particularly d%ali metal salts, and nore preferably
sodi um salts., includi ng salts prepared from sodi um conpounds, including,
but not |inmted t o, sodi um bi carbonate in which the 20 resulting product is
a sodi GRIXBEYN BEATIHRS oM GFNAYEF GFEST P BEYite torinalaniane lof cohworagul t i ng
compouthitfd SRAUNMAIAE QAEInBROSRLESSA! kis & Q(?aﬁcz,l%ﬁmté%ls% of each
conmpound is nost preferred. The salt derivatives inc but are not
|i mi t etPripilaticngl elsceompaiimds thaﬁépmlbcalﬁndtfmd{awimer edvttihtheet al s, i ncl udi ng
) bUt notntbﬂa@‘cubﬁ%ft d%%l“%eﬁ?#dte? ’W’IH‘PEﬁsg} re%t?pt% tgﬂc If{gl’prllu 5% Sal tS
cal ciumsalts an magne5| um sa transrtion net {7 SUH ®as zi nc
----------- sal bs, skoppdre gwftkas gmrebesaktageamjfcmthvetreasaémtsqf eafmdﬂtm:heﬁedmteall salts,
such a ni c_and cationic cou i on alts such
F as bé'tsg%\\oefrg ?Mﬂd%%dé?o arr%’%mﬁ%eaghaergubs’t'mf $t 'S AN ‘isd?ntréea?” and or gani ¢
am ne sa:irastlcaue:ﬂmcmtmyethodyad oy kiagi Ja6s oamidseaéd«ydtaﬂ%ﬁﬁ@e}s-sal ts of mneral
aci ds, BFaﬁﬂ? BJ“{ mted to hydrochlorides and sulfates; salts
of or ganl C aC| ds suc not limted acetates, |actates, nulates,
tartrates, @alusaifem]foﬂuﬁmilw qmﬂ;ﬂﬂ&dsascor bat es, succinates, butyrates,
val Srat es a dlffuma(g g Al so cont enpl at ed here| n are the correspondl ng
est'@ s of a%'f' Spagyde deiivativenfointss Weths Iarayipuenssad @esheds the salts of

acet at qasqwdiem:hadzrrngand Memdmraame.bamr@; sdtoNamttidbearapkiot Hyleparian ne,
chloro éoca ne &EE 5 amoni.a, di et hanol am ne and ot her -

hydr ox@ Pr‘f"ﬁ' d%rf‘fﬂﬂ"éﬁé’{ﬁ usAfHBas RNAGtheliay RFrRIon @ARMISIStHr Sai ne,

N- benZﬁt@i&ﬂ@té’lﬁh@mm“tllalpﬁﬁ&e@kﬁ&é abev@Wes Zincluding salts, esters,
pyrrolidin-1' l%/I met h{\)/ll benzi m dazol e, diethyl amine and of her al kyI am nes,

pi per a?FHs andrbasery BQWBPHVP)"&@%H@FH&%“ Be AR Ideal dum it hi um

NMBgBes bEficulf} as6VatilesS@tiddah Yelf GeNaPRBSPBALS tth SRl Yohhesahate, | u
sodium _zinc, barium gold, silver and bisnuth. Al kali netal salts,

parti c8f aP?W%ﬂVLﬁﬁee rs&ability hap Eerapigiiprgerastaining e serespendiees  f r om
\ml Ch hBEtrAILESHBS RS arePBolidey] Frbteriolrs §£|E§ ,panﬁ&ﬁérﬁf ARLY gl um sal ts,
Ar

are prepared have fornmula I: 15 Art SOz N
salts, and more preferably sodium salts including salts prepared from sodium
compounds, including, but not limited to, sodium bicarbonate in ‘which the
© 20 resulting product is a sodium salt and disodium hydrogen phosphate in which
the resulting compound is a sodium hydroegen phosphate salt. The sodium salt
of each compouﬁ_d is most preferred. ' _
The salt derivatives include, but are not firnited to, salts of alkali metals
- and alkaline earth metals, including but not limited to sodium salts, potaséiﬂm

25 salts, lithium satlts, calcium salts and magnesium salts; transition metal salts,

such as zinc salts, copper salts, gold salts and silver salts, and other metal

~ salts, such as aluminum salts; cationic and polycationic counter ion s'-alts,- such
as but not limited to ammonium -and substituted ammonium salts and organic
amine salts, such as hydro,xyqlkylamines -and- alkylamines; salts of minefa! acids,
30 such as but not limited to hydrochlorides' and sulfates: salts of organic acids,

such as but not limited acetates, lactates, malates, tartrates, citrates,




Such sul fonam des include those described in U S. Patent Nos. 5,464, 853,
5,594, 021,, 5,591,761, 5,571,821, 5,514,691, 5,464,853, comonly owned 20
co-pending U.S. application Serial No. 08/ 721,183, and contfodtly 28%hed

| nternational PCT application Publication Nos. WO 96/ 31492 and WO 97/27979.
In certain. enbodi nents, the sulfonam de salts are chosen with the proviso
that the salt is not 4-chl oro-3-nefldyl - 5- (2- (6- et hyl benzol dI | 1, 31di oxol -
25 5-yl }acetyl)-3-thienyisul faoanam do)i soxazol e, sodium salt;

N2- (3- cyanonet hyl: 2, 4,

6- t ri MACAYTDBREHTCInates, UtV Gites. JalRipIRp| angl fugskaigsl WWsuFIntamBiatyd 2- t hi ophe
ne- carapxaréene §<9¢ésHB?u§ﬁ%testers of any of the agids.

Nz- ( 3- acet yl oxynet hyl trimet hyl phenyl) - 3- (4-

chl or o- 3- rretwp%lhﬂs@w&sz&ﬁﬁtﬂ Franthel yale-afrrcepiendodpiios ami de sodium salt;
or t(.ﬁu&%%@eél’{ﬁ%hyhﬂ)% Zk(lethyléenedlaﬁnn chloro rocallne cg%hne '

6-tri nmet hyl phenyl oro -1 soXxazo

~sul-Ranrsynrmnogia; Hietpenbodnd oxd mitbe, h\sibcbxmlﬁ\ﬁahmes | ﬂhpa&mdaamir@r N-sul fonam des -

’ Of f or Wét@\g@lg%aﬂ{ﬁe ?}8§§né nNﬁ%ﬂg\/h enetlri\ amlne gbgz—;[ratc OT%SFY]%SUbSt It ut ed

al kyl or ered substitute uns tuted aromatic
or het ervoatidmat’ Hdmemm@nzlpadazolmlaeﬁwa’ﬁmneranamhaoam\zdnyheslG July 2005 12
and pyr| L.nyl Iud i ng t hi az i nc) udi 2-thi azol yl,

oo i by et s ARG RN AR CH b BREMP 08TEhe. or oups.

i ncl udlmggraerswrmxgotammm séwnmmﬁﬁmgeenah@qmns dwodusnaahbs;ﬂwél c or tricyclic
carpon or, heterocyclic EfnbOd mentE sel ect ed from

gr oups SIS CPHIB! gﬁH S%V?\f 1gd S'ﬁ?”ﬁ‘\lﬁ‘?@ﬁ’ "_‘L?)ta RRPAGICuRlvE | ./ and
771" No@iurnrNafts Nire preferred herein.

The sulfonamides from which the derivatives, particularly the salts,
preferably sodium salts, are prepared have formula i:
Ar— SO; N- A i -
lH . _ : &y

15

Such sulfqnamides include those described in U.S. Patent Nos. 5,464,853,
5,694,021, 5,591,761, 5,571,821, 5,514,691, 5,464,853, commonly owned
20 co-pending U.S. application Serial No. 08/721,183, and commonly owned-
tnternational PCT application Publfication Nos. WO 96/31492 and
WO 97/27979.
| in certain embodirﬁents, the sulfonamide salts are chosen with the
\ | pfoviSo that the salt is not 4~chloro—3-méthyl—5-(2—{6—meth\jlbenzold‘il1 .3ldioxol-
25 S—VI)acetyi]—3~thieny-lsulfonamido)iso_xazole, sodium salt; N?-{3-cyanomethyl-
| _2,4,6-t.rimethylphen-yl3-3—(4—Chlbfo—3—tﬁethyl-5—isoxazolylsulfamoyl}-.‘z-thiophene-
carboxamide, sodium salt; Nz-('3—a¢etyloxyméthvi—2,_4,6»tfimethyl_bhenyl}—3—(4—
chioro—B—methyl-SQiSOxazol\:,rlsulfamoy-l)-.2—thi0phenecarboxarhide sodium salt; ar
N2-(3- -hydroxymethyl-2,4,6-trimethylphenyl}-3-(4-chioro-3- methyl 5- lsoxazoiy!
30 sulfamoyl}-2-thiopenecarboxamide, sodium salt
| ~ in particular, sutfonamldes of formula (l) are those=in which Artis a
substituted or (Jn_substituted' atkyl or is a five or six mémbered substituted or

unsubstituted aromatic or heteroaromatic, ring, particularly 3- or 5- isoxazolyl -



t.

f

15 where R is selected from H, NH2, hal | de, pseudohal i de, al kyl,
al kyl carbonyl, fornyl, an. aromatic or heteroaromatic group, al koxyal kyl,
al kyl ami no, al kylthio, arylcarbonyl, aryloxy, arylam no, pyulyRPeH

hal oal kyl , hafoaryl, carbonyl, in which 20 the aryl and al kyl portions, are .

unsubstituted or substituted with ﬂ?y of the preceding groups, and
strai ght or branched chains of fronfabout 1 up to about 10-12 carbons,
preferably, 1 to about 5 or 6 carbons- Ris preferably H, NHZ, halide,

anot her rorratl rou any group such that the
resul t] n‘g ‘i‘afz rYLn?rﬁje ﬂﬁ"“d‘l"fggﬁf"ﬁg‘?lﬁé "Eﬁ)“‘?‘ %U"/Bz%\ﬂﬂ%‘é{f‘%‘éi‘"t\’b bi nding in
t he absemmwgpfz ptyheuauw onaubsautedf bairefBAPENAY, ifciudBPla-fExf 0 an endot hel i n
receptor, at a, oncentration of |ess than about 100 ?/l except that Are is
not phaMRA IEEd ﬁ“&ﬁﬁ??ﬁ/ﬂf%ﬁéﬁwa higyolic (5-trigyslis A5rhen Obheqqrc(cac i§ soxazol yl)

unl essribdle. ASGxa& @kfainSe@bddiRRhes, | SRAEPKSm Graliphi iR fasal Kyl (C8 to C 5)-
i sogazol e, or the conpound is a 4-biphenyl that is unsubstltut ed at the 2

~f 6 - 3k itionmon thé. sul fonagide-linked phenyl group. In particular,
Ar2 is a\%u%lt—qﬁ ?j or {uhsubst ed group selected from anong groups,
| Q)

subj ect, t e_abowe. prowi€o, = ud| ng, but not limted to, the

fol |l ow t %L,Nﬂphenyl bi ph quinolyl, styryl, thienyl, fury[,
i spgui no rol yl ,\ ,b‘enx urfy pyrl di nyl, thianaphthyl, indolyl,

al kyl, and al kenyl . ft % nde Lood that the posi tions i ndi cated for

varied. Thu H,_ onpounds herein enconpass groups that include
t hi ophene- 3- sul fEﬁ agg .and _t hi ophene- 2-sul f onam des. The sul f onam des
arggsubstituted or’ _unsubst' t tt ed nonocyclic or polycyclic aromatic or

het eroaromati ¢ sul fonam des, such as benzene sul fona- 5m des, napht hal ene

sul fon 8 i | f mdes tic eferred _
sul fongﬁe es l%?%e%??ﬁc;?ﬁgﬁlw r fam- Oﬁaﬁjd H(VE %X'%%F’%W'y preferred
anong &uotyl.san érommdnesweaereatdmec grmquaGde:@ailZyu aligidmeiher aeyialie t hat

inge SPREord. vl hPlfinhy BB R B SRRSO R of or rea

suk@onthm aryl aet atkalt poreisns, parrefueisabétytusmﬂbumt&aitm&d Wit ang oftthé enyl , furyl,
nzof u or indolyl, that is

| : t hi ht
ay(rj(ra‘?l é'geich'{i/'g ﬁg%ﬁglana Sqra'g § ’?B‘éb?%&“%% t’gf{roﬁ‘ ?W’l‘%/‘gn&f‘p 'Y @P9Y or pyrrolyl

substituents \{Ecl udi g’the sulfona 16 July 2005 -13 m de groups, nmay be
S

‘group ®9-2 darberpme:myﬂergﬂ@,up,to About § pretemabs.y ANs(frefesdrazel wh), or N-(3

* halide, CH,, CH,0 or another aromatic group.

' Ar? is any group such that the resuiting sulfonamide inhibits binding by
25 .50% compared to binding in the absence of the sulfonamide, of an endothelin .

peptlde to an endothelin receptor at a concentration of less than about 100 ,uM
Ny except that Ar? is not phenyl or naphthyl when Ar' is N-(9-isoxazolyl) or N-(3-

‘ lsoxazolyll unless the isoxazole ts a 4fhalo isoxazole, a 4-higher alkyi {Cyto C,.)-

isOxasze, or the 'corﬁpound is _a4—bipheny| that is unsubstituted at the 2 or 6
30 position on the sulfonamide linked phenyl grohp '

' In particular, Ar is a subst|tuted or unsubstitited group se!ected from
among groups subject to the' above praviso, including, but not I{muted to, the
following: naphthyl, phenyl, biphenyl, qumo!yl styryl, thteny! furyl isoquinalyl,

. pyrrolyl, benzofuryl, pyndmyl, thlanaph_thyl, indolyl, alkyt, and alkenyl. itis .

35 understood that the positions’ indicated for substituents, including the sulfona-



I soxazolyl). O nost interest herein, are salts, particularly sodiumsalts,
15 including the sodiumsalt, of conpounds in which ArZ is a phenyl acetyl -
substituted thienyl, furyl, pyrrolyl group. Preferred anondf #iEge05 as
salts, particularly sodiumsalts, are those in which Are is thienyl, fury)
or pyrrolyl, particularly in which ArZ is substituted with phenyl acetyl,
and Ar' is isoxazoly]. In certai n “&fbodi ments, preferred salts are selected
‘from anong 4- 20

chl oro- 3- et hyl - 5- (2- (6- met hyl benzo(d)[ 1, 3) di oxol -5-yl)acetyl) - 3-
O orvTria Bisss AV A Vet o M s teile - Ao, AR AR  6-
tri met hyduplaempt IncRidedthidphehe-33sunh Byl ded - d0ddHenk UL fiRRBYides 2-

t hi ophenecar boxam de, . sodium salt; N2-(3-acetyl oxynethyl-2,4,6-

tri met hyl phd I SUeneapideR) ¢ suBSHrtady - unstbeiabesl Jlosarydifeyl ) - 2 25

t hi ophgageEROXAHM AR oSRALMWA SR to s@fhalads3-d0%ABERBIHY 18nd- 6-

trimethyl phenyl)-3-(4-chl oro-3-net hyl -5-i soxazol yl sul fanmoyl ) -2-

~thi Spefiiges EeaMarNe sYtAnamiden wnd digmgre etirppaides efRariadarbul f onani de

sal ts eerbhed SRAbHIMRAL arON-Bbkddolyl sulfonamides. More particutarly
chloro..-3-nethyl-5-isoxazolyl)-2-]2-nethyl-4,5-(nethyl enédi oxy) phenyl - 30
acet yl piefeapd amecrss suihf sritomatddesare ghessf ierwhightAr” firea deterenycle that

4-chl oL.@n 85 |3 isle ri - ; - '

(2-(2- GT%éﬁw%é'ﬂgbf‘é'it[pf PG O o1 R IS R BISAY o i B e Wanmi do) i soxaz
ol e, esodiunvwsah¢tercagordgliy ti008g or GidgSul f onam des Al so provi ded are

sul.fonam de : rivatiyes | at j_ons,t.hereof, as
e e dlp it B oﬂgrﬁeyggéé%e%p8ﬁ%§?b&$é‘w‘é%t‘Jia\?t%' A4S Zndot hel i n
r ecept dhicavit dgwhi strohdrd apgrovp deuchrdsaimesedfdrpl, ehabaphthyl orSnd@llat i ve to

oL OnSRAES SO b R e BRI AR R S LRI o our s
and Ar @rdigs ot het-bipheml ggroud KR’ id preRFrably N-(5-isoxazolyl) or N-(3-
isoxazoly!l). Of most interest herein, are salts, particularly sodium salts,

15 including the sodium salt, of compounds in which Ar? is a phenylacetyl-
substituted thienyl, furyl, pyrrolyl group. Preferred among these as sa!ts,l
pal:ticuiarly sodium salts, are those in which Ar? is thienyl, furyl or pyrrdlyi,
particﬁlari\/ in which Ar? is substituted with phenylacetyl, and Ar' is isoxai‘dlyl.

In certain embodiments, preferred salts are selected from among 4-
‘ 26 chloro-3-methyi-5-(2-(6-methylbenzold]( 1, 3jdioxol-5-yllacetyl}-3-
thienylsulfonamidolisoxazole, sodium salt; Nz-(3-cyanomethy1-2,4,6~
, ‘trimethylpheny{)-3-(4—chloro—3—met‘hyl-5-isoxazolylsﬁtfamoyl)-2-
thiophenecarboxamide, sodium-'s_alt; N2~(3.—acetyloxymeth§l—2,4,6;
: trimetﬁylphenyl}-3-(4-ch|oro~35m'ethyl;5—isoxazolylsulfamoyl}-2—
25 thiophenecafboxémide, sodium salt; and Nz—(3—hydroxymethyl—2,4-.8-
" trimethylphenyl}-3-(4-chioro-3-methyl-5-isoxazolylsuffamoyl)}-2-
thiopenecarboxamide, sodium salt.

- Among the more preferted sﬁlf.onam'ide salts is the sodium salt of N-(4-
ch10r0.~3—methvl—5—isoxa'z,olyl}-_ 2~[2-methy_l—'4,5;(methylenedioxy)phehyl— '
30 acetyl]thiophen_é¥3;su|fonamidé, ‘also ref_érred to herein as 4-chloro-3-methyl-5-

(2—{2-(6-méthyibenzo[d]{‘l,3}dioxol~-5—y!)acetyll'3-thieny’lsuprnamidoii‘sbxazolé, , '

sodium salt.




R5W\ R 20R4 5/ R7"'.. 25 or a pharnmaceutically.acceptable
derivative, including alkali metal salt, particularly sodiumsalt, thereof,
wherein: R3 and R4 are independently selected fromthe groifpJ@pr8PEting of
hydr ogen, hal o, cyano, cyanoal kyl, C(O R41, al kyl, al kenyl, cycloal kyl and
aryl, or together formalkylene; 3¢ Wis O NH or CH2; R5, R6 and. R are
each independently selected as in (1) or (ii), with the proviso that at
nmost orie of R5, R6 and R is hydrogen: (i) R6 is hydrogen, unsubstituted

- al kyl, hydr sfordRggdasti tuted al koxy, C(O R41, carbanoyl oxy or

al koxycar bo%l oxy, and 35 R5 and R are each independently selected from
hydr ogen, SRpseVident et wllfephmideydrroryyndd| @nBAlriveavdaamy| oxy and -

al koxy crrhamByhex yh id.) t |lea one, of R, and R4 is not hydrogen,
then any two lmer%e(;?é% g% Igﬁ%ce#ﬁgee&iahoeﬁ'? “ahtf f‘ﬁg’”@ﬂ\‘é"r CPEwgENd e as in (i)

16 Jul yPo2Ue5s entdstiRles reseret actagohibtsoand berviHeObfh 408§ itsibidmiof al kyl, -

O LetatiGH H) (. ,CH3 in which xis 0-6, S(O) "R41 in which
S(I)SERO%ZF g_%"t%f%ﬂﬁ%dg%&%% agrk‘i)':e?e%ﬁi{,;@O%égﬁga -a,(mid?-al--ky: ,n .I C e

het er odicatAdpinds gye kloaiekofl forradilsy | am no,  di al kyl ami no, aryl am no,

di aryl amiAa. alkylsul fonyl am no, arylsul fonylam no, 5

al kyl sul fonyl al’kyl am'no, al kyl sul fonyl aryl am no, aryl sul fonyl al kyl am no or
aryl sul fonyl aryl &vino; and R43 is selected from hydroxy, al koxy, al kyl and
aryl0 wherein Rl and R3 are unsubstituted or substituted with one or nore
i substwitererftrd issiebesiosd shi QF Xas W Efinida:al koxy, halide, pseudohali de,
carboxyl, %0 al koxycarbonyl; aryl oxycarbonyl or hydroxy,. with the proviso
t hat the o] (

yt -5-i soxazol yl)-2-(2, 4, 6-trimethyl phenyl -

am¥ocar bonyl hene- 3- sul f onam de,

N- ( 4- chl Os lyl)-2-
( _c o oxazol y )
W . R®
20
R45 _ R‘]

25 or a pharmaceutically acceptable derivative, including alkali metal salt,
particularly sodium salt, thereof, wherein:
3 . H
R® and R* are independently selected from the group consisting of

hydrogen, halo, cyano, cyanoalkyl, C(O)R*, alkyl, alkenyl, cycloalkyl and aryl,
or together form alkylene; | |

N
30 W is O, NH or CH,;
' R®, R® and. R’ are each in’depeﬁdentiy- selected as in {i} or {it), with the
proviso that at most one of R®, R® and R7 is hydrbgen: | |
{i) R® is tiydrogen, unsubstituted aliyl, hydrb-xy. unsubstituted .
| alkoxy, C{O)R", carbamoyloxy or alkoxycarbonyloxy, and '
- 35

R® and R are each‘independent_ly selected from hydrogén, ‘
unsubstituted alkyl, hydroxy, C{OIR", carbamoyloxy and a!koxyéarbony!oxy; or
(i} if at teast one of B? and R* is not ﬁydrogen, then any tw.ormay"

form alkylenedioxy, and the other is selected as in {iy: )




:

|

(2,4,6-trinethy|) h nylacetyl 3- thiopheneSquonanfde N- (3, 4-di net hyl -

i soxazol yl)-2-](2, -tri met hyl phenoxy) carbonyl | t hi ophene- 3- sul f onam de
N-(4 15 16 July 2005

chl oro- 3-net hyl - 5-i soxazol yl )-2-[(2, 4, 6-tri net hyl phenoxy) car bonyl | t hi ophene
-3 sul fonam de or 5

N-(4- br ono- 3- net hyl - 5-i soxazol yl ) - i [(2, 4, 6-trinethyl phenoxy) - car bonyl

| t hi ophene- 3-sul fonamide. In other enbodi nents; the sul fonam des are

sel ected w .k t he roviso that th IS, not

(s chior 075 aplReTE PRl s B ipus popsitting 6f afSTRABI | &HPbH and

met hoxgcmom}(eﬂr(:ﬂgtrhwwne,nw@m m@ﬁnﬁmybagtghmqpmem%na-@mﬁmm@m de, N-(4-
chl or o- 3- et hy I- |soxazolyﬁ% dr oxy 6tr|mathl¥ phe nyl am

i nocar bonyl Iazbhgﬁb hetel rf/brf’éﬁ‘ikélé heteroaraikyl cycloalkyl, alkyiamino,

N- (4- Chlaﬁ(yﬁhtﬁmﬁeb}%’émﬁol 8RXAZAIN! Jatdnd FroRy[REN, - a?fyﬂ;uﬁonviammo

tl’l henyl am nocar bonyl ) t hi ophene- 3-sul f onam de or-N-( 3, 4- di net hyl -
f@v spligtyiaikpgminneyalisyianiprviarterye. phieteylfamilelbyartemyt ) t hi ophene- 3 25-------

suI fonam;gﬂm@t@,ﬂﬁamtn}&e aaHl fonam des provided herein are .

2-acyl - 3-thi ophenesul fon- am des. The corresponding

3- acyl - 2- t hifoplesesigd BaaEexar ke @lkyi endemyl athedeiber ei n.  For mul at i ons

and sal ts- @3 gesar Dednhessi f re al so provided.

16 July 2005 16 For nul gtl onél@téafB o gﬁg%}é evglﬁgn qul o%am de salts :

For nul a¥PBHYeds ssigcteshimindé w@mtoum!lspxwwmabd!ﬁ' heseadetetiidei tarbasyt, endot hel i n

ant-.ggog;k‘s_,;< £okyia mans, are

provid ?%arpatlr;\{l g{?'%rv%g‘?bgrr"kuf)a% ons for't% thegﬁ{)\gg‘%{g‘gﬂﬂﬁcl udi ng

intr anﬁgmpa'ﬂd 15np it voblvoerS- rand?ﬁ-ﬁbemtanbﬁu%-(adrﬁ mrsd:malrphenn/i or al

adm ni gk g22! S d sui t routes of

S T A A G LR R I i o

consi staht4 yrlfdeﬂthElnerBfla‘oemlﬁdmuafrmastsfcofanﬂhe Ne(GnQﬁum:tsyl 59‘ interest are

for mul ) t erl lfves | ncl udi ng
alts, %ég?‘g\f’% [g%?ddm %“B@sesyxyg gg?‘ggtkioﬁy%ﬁ’a &S fﬁﬂﬂhﬁ?oa‘?' i4s of the
sul1f50nah50de§ méthypaitaxendial-2- [dé,r-h ﬁ'—aﬁlmeﬂsﬂpﬁenneﬂba@bnsﬂﬂhfdpnérﬁﬂ de conpounds

t hat | t f at t
the cof Rl DL B R R B il P BBt Re carie "

_parti cebdiohy!lthaddbahe- BHaﬂhhamadets and nore pr ef erably sodium salts,

o S B P P TR "% o um
salt aptvikcs Uit uhe bynhlpogm is phOBAaHoro-3-methyl-5- -isoxazolyl}-2-(3-
© 20 me.thoxy-2,4,6'—t-rimethylphenylaminocarbonyl)thiophene—B-suifonamide, N-{4-
chioro-3-methyl-5-isoxazolyi}-2-(3-hydroxy-2,4,6-trimethylphenylaminocarbonyl}-
] thiop_hene—S-sulfonamide, N—(4-chloro—S-methyl-S_-isoxazolyt-}—2—(3,—hydroxy-2,4,6-
trimet_hyiphenylaminoéarbonyl)thiophene-3-s.ulfonamide - o-r—-N-'(3,4-dim.e'thyI-5-
- isoxazolyl)-2-(3-hydroxy-2,4,6-trimethyiphenylaminocarbonylithiophene-3-
25 su!fonafnide '
Thus, the sulfonamides prowded herein are Z2-acyl-3- theophenesulfon
amides. The correspondmg 3-acyl-2-thiophenesulfonamides are also
contemplated herein. Formulattons and salts.as described herein of the above

.compounds are aiso provxded




in which the resulting conpound is a sodi um hydrogen phosphate salt. The

sodium salt of each conpound is nost preferred. The fornul ations are

conpositions suitable for adm nistration by any 20 desired!$ éuly é0@nd

i ncl ude sol utions, suspensions, emnulsions, tablets, dispersible tablets,

pills, capsul es, pomders, dry powders for inhalers, sust ai ned rel ease

formul ati ons, aerosol's for nasal antbrespiratory delivery, patches for

transdernal delivery and any other suitable route. The conpositions should

be suitablefor oral adm nistration; parenteral admnistration by

inj ection, ifReruRtapsxs- Stg@b@mtd&ﬁ@odﬁuyﬂnamldﬁanhscul arly or intravenously

as an inject o) A n enul s t ransder mal- -

adm ni strati gﬁ@rﬁ%’? (se*r ﬂonf@c%%?ﬁﬁéﬁ%‘é% “ﬂ{_Ch H%’ !,&N poSWders of the

sul f onaffidpahelisr aagenists, fwe@modstrfaopnppepananalsomcldmmgbﬁmaamdarmr mul ati ons

cont ai c t he 0 ovvder are al so .

pr ovi dg%:ergl\c}reg gpgérfgwlgﬁdfofé@uagﬁ sf?rl %ar%rét%aagd' nc%émg ’f‘ﬁg'?‘”§ abl e vessel s

—contai nnﬁgvefhmwp@mglts:uaaroeoalsaninpnevadad orAl sbmialkboagoh hea;ﬁm}mgr eferred-

f or mul r Provide herein, are those_that contain

corrpouﬁ%isrﬂ?ﬁsatt{agg?e%f&ﬂgreF’ %??/é utgs 89 g'i"H‘éVrai'é’“ﬁFVW Ihe interact

with ETarmetsiphomsnade suhsianid @rsistbraWedelvenemstial 4absnthalt @g I Co at

| east ?%q_H‘tF) l}ho fold | ower, preferably 100-fold | ower) than they interact
with E eceptors In partl cul ar, compounds that interact with ETA with

an IC50 of |esmte:tebaareaﬂammal.enpwlf paaeﬁﬁeahbw SseptdtgdriiMh e H0T €
| ess .t han O. with ETe with an | CSO of greater than

r abl
-abou 1Bc%mn§rsa§5nﬁfbﬁfﬁjsach?a?”d P‘T‘fteér advatgst hvdeates\dndrpragruget e | ess t han

about JfﬁllﬁMarrm'Ie&f ahamryculas&:ehb@{mek oPMutiEfHaTgE %Qwohﬁééuiﬁa” 0.1 pM
but V\nthlg@ C50 of greater than about 10 pMare preferred.

Pref er r'éd f'ﬁ‘d‘ﬁ&?%ﬂé agfiadef ?‘HE’F g aedrBYiRteNy ﬁ%ﬂtaﬁ'ﬂ@ ®Fe receptor 10

sel ect i aaredpohdiag deied! EOmETEBILERNBUBM tHeRRel GRS, psﬁ&u‘é%%n about 1'
pM ETO  sel ectlve conpounds interact with ETB receptors

concent5t! B sAkE aiempere praferably sastim sabis ‘BF'éd'F‘Qvﬁe‘q'tS thegrrede

COMER Nt 6dhni WifurAleotMplotds, NRKILHMGE LAE hoWiidhted EJ'%JdﬁﬁﬁFbﬁc% Sonalll§, T OF mul ati ons
provi dedg!&‘g ﬁl n are for admnistration by a selected 15 route "and cont ai n

ef f ect i YB'OINE&RTHURG BFRSIUSE 1R spritEeatll ead Hisodiuaeprdoben shbsphateof the
_above- natwHich aRP G Wlting IHGpbRTH ALb&0S ﬂkrdrbyee{p Wl Al T eRLive for  the

treatnment _of hypertension, stroke, cardiovascul ar di seases, cardiac
di seas e;*sodlum salt of each compound is most preferred.
The formulations are composmons suitable for administration by any
20 desirec_i route and include solutions, suspensions, emulsions, tablots, dispersible
tablets, pills, capsules, powders, dry powders for inhalers, sustained release
formulations, aerosols for nasal and respiratory delivery, patches for transdermal
delivery and anv other suitable route. The compositions should be suttable for
- oral admlnlstratlon parenteral adm:mstrat:on by tn;ectton, inciuding '
25 subcutaneously, intramuscularly or mtravenously as an injectable aqueous or
oﬂy solut|on or emulsion, transdermal administration and other. selected routes
. Lyophilized powders of the sulfonamide derivatives, methods for
preparation thereof, and for’:ﬁulations containing reconstituted forms -of the
lyophilized powders are also provided. Vials and ampules and syringes ond
30 othor'sui'table i(éssels 'containing' the powders are also provided. |
Also'among the 'most preférred formulations for use in methods provided

herein, are those that. contaun compounds that are ET selectnve ie., they




i ncluding nyocardi-al infarction, pul nonary hypertension, erythropoietin

medi ated hypertension, respiratory diseases,infiammatory diseases,

including 20 asthma, bronchoconstriction, ophthal mol ogic @ d@%2835

i ncl udi ng gl aucona and i nadequate retinal perfusion, gastroenteric

di seases, renal failure, endotoxin shock, nenstrual disorders, obstetric

condi tions,: wounds, anaphyl actic-shock, henorrhagi c shocki and ot her

di seases. in which endothelin nediated physiol ogi cal responses are

inplicated or that involve vasoconstriction or whose 25 synptons can be

anel i anadreck \ly‘;thaifﬁximbmtbast iatosub@farman\enﬂmmﬁini:anﬁmcag;omtsah ICQrat agonist, are

al so I’OVI enbodi rnmul atio are capsul es and tabl ets

cont aﬁﬁf"?’f P {?gélﬁﬂweéaf’[efﬁﬁagé\’ @(EF?I‘ES Wedahye ‘f HEHAHVBR T epPr ef erred

for rrul;abt-@ms arrepaf&:lao&e édﬁﬁtoﬂﬁhlmﬂ inedTBcivehaf T, 86kth 4@ 1EQ ofliBgs treat ment of

hypertt%nm ?{% renal é ure. The.effective anounts and concentratl ons
SRR f18 ¥i

are eff'@bt r”“ﬂrr@rel s 'ﬁ@s thany! BW. fHase Soelsrats lase thaR Ot 1y

- di-s®r delitSwith E T Wiyh 3RES,, dfyrameruiinefRdiut ad AR dEdRidusids the for ”U"““at rons -
are solid dos?}ge forms or _gels, preferabl ?]/@ca psules or tablets. In a

pr ef erPEI2SHEH Fleitith ARACsor UrlAtA hen eunr @ Mprigfasblydateitenty an

ef f ect Ve B b ferdiPicaalthih 8bouia, 40 WiR0%, RIETRI @D ¥ %Qg?r RO, 10 95%
nore preferably about 75-85% nost 5 preferably abolt 8 % y wei ght, of

one or2hfsitel Sutfi UMAGEGden phosphate or sodium preferably sodium salts
of one or nprefersilt IQRAMHRIRS &meﬂag%ompom&mm dre 2 é\b%'ée Qo 0 25%

preferably 8-15% of an diluent or b nder, suc 0ose or mcro
cr it atqleditvece that bise; todblouecertoes wa%an;jf:eof@frlam }harabim;tt 13#M% Ehf a

di si nt%é@lﬂ@ccﬁ“&&lr@% it %Mt @Tshéacr E) |n9§v$ﬁ %%r%r??ﬁat ar

particularly a cross-1r1nk | ufn ca oxyrre ose, suc as

" cr osscalr lgast amat slétfalgriquErdbse aherebdasotragonk lamrNFCh shegviatdradil witbonmer ci al |y
under @-herer&gf;{% @C— Dl -SOL, FMC Corporation, Philadel phia, PA) or sodium
‘starch ¢glycolate; and 0-5% preferably 0.1-2% of a lubricant, such a

magnesi um sifb%lﬁfamlatumscprandedaecelmmestceaidattwstﬁhm diysd sdlegeant , such as 15

.Cr%SC:%ru'g(?l bg%%n&ﬁrql e éggéeltll??a?tg?% f P% Cocletaj%icail arcc%:\éi ga(;%?e f i rapid

br eak-up he cel 03| c matrix | eas M5 ve agent
f ol | owphthe alicysolated @nnwbuodmt Thg fpotyiatims dlemvat breabodefienive, fot he preci se

arountfly ARt o ABAEAR ANAPHAL AL LTRSS RO B gt e e
di sor dieciuditat miyscami tiddrctBol pdlrrﬂﬁzaf\ohmertmsmaﬂmrmmmmmon as tablets are-
~also C%@%%@A %J{rggrtehnesfoenl r}espiratory diseases mﬂammatorv diseases, lncludmg
‘ 20 asthma, bronchoconstriction, ophthaimologic diseases lncludlng glaucoma and
| inadequate retinal perfusion, gastroenteric diseaées. renal failure, endotoxin
shock, menstrual disorders, obstetric conditions, WGUnds,ranaphylaCfic shock,-
hemorrhagic shock; and. other diseases in which endotheiin mediéted _
physiological responses are implicated -or that involve vasoconstriction. or whose
25 .symptom's can be ameliorated by administration of an endothelin antagonist.or
' agomst are also provided. 7
in one embodiment, the formulatrons are capsules and tablets contammg
~ the sodium salt of a. sulfonamlde descrlbed herein. Preferred formulations are
those that deliver amounts effectlve for the treatment of hypertensuon or renal
30 . failure. The effecuve amounts and concentrations are ‘effective for amelioratmg

any of the symptoms of any of the disorders.




Preferred fornulations are prepared froma sterile |yophilized powder
containing a sodiumsalt of a sulfonam de. The |yophilized powders and

met hods of preparing the powders. are. also provided herei € Jyin 280

enbodi nent, the.conpositions are provided in the formof 25 Iyophilized
sol i ds- contalnlng one ornore: sodlun1hydrogen phosphate or sodium ,
~preferably sodium salts of one or 18bre sul f onani de conpounds of fornula
|, and al so contain one or nore of the followi ng: a buffer, such as sodium
or potaSS|qu QOSBgate or citrate; a solubilizing agent, .such as
LABRASCL (poly ‘tﬁ Fged enbgpingentanifg fasmutgiopa gre eoligh «w@gadesnsold by

Gat t ef @sgelsSA;efElraawC&apsu@ls Btk el f0x bﬂﬁe&%ﬂoodm@nﬁ({r{
et hyi sk%%)acet am de, ethanol, propyl eneglyco

pol yvi oY %ﬁerFé’pE‘F*W):‘)”‘éﬂEPQL6“&1]‘%?“2@@8‘00“19tvatcsu‘gabom 16t her such

car bohyehoat epresdiahly 3o PEBIth s QT ol N Lhe range of
about 1 9% 20% pre ergb% ébothB?g%kFé}%Ha‘(g%@é%r% gut 5% 10% . For

~adni™ni ?f‘?fﬁfquhab‘?LHqu $8

si ngl epdawe QF sBYLb - ErfRRA r [ about 100-500 ny, preferably
250 ng) with a suitabl ngcgrrl erggdléﬁ‘cgggg g%pﬁ SEPMEE SUHOPIRYEd saline. In

ot her [PBVPEHREY ok fasouflarkmbout Drtovaﬁ%hptdierabb/r 81]|5<’%,l ongn ail@ndesiagned for

par ent @frder a8, ns .cont aj nore sodi um
hydr ogen phosph ?i%%‘%%%gmgr#gp’% ? reaB h”q%%ed g éPtg’%/&rW&ﬁf‘e’aBlw nor e

- sul f onabaegr &i’Je. @fomdﬁundgaof sushasl aﬁn’iodlfaacbstfaf(ﬂi’or SHNGRs@pof sk um or
potiass Jiate and a s such as sorbitol or
Ty oL e RPELRR Gl Sl D e Polte st a1 her o

dextrose. In a erre herein, the
- formul atqséﬁ%mtﬁblnﬁtaB@dlome((bosmrreeuo&echoumrﬁ ENFt 8 &Bnlédi@c&MH&&ém de conpounds

of for 0 S t buffer: dextrose. Dextrose may be
added im-anj"Earhtﬂamfr(;?arn?ﬁ3 g @g‘ ﬁ?@ CS%R?‘F’G‘?B f@" IRfY3.JrfM Qftscdt s r eadi I>/y

avai | abtasch Qb'm@mmmme@{&i"fknﬂmrﬁlﬁlytdwsz%obf sHidelcahf) g 2 art. Methods of
‘ tions for m)dulatlngthelnteractlon of an

use Me | or _
endot he |ggsp’g%t arae ﬁ%ﬁﬁﬂfﬂs@ﬁt%cgﬁ? gtegranprsgghded. The net hods

201ar ecﬁsﬁmow s@dmmamt $0Ugrh REarcR MRS, WrdvitieQNS, PJpldTBFe%kQIp the .

f or mJI Lﬁge &Q% naceu%{ 0 a%c gt albl e salts of the sul fonam des,
prefera ol r immediate release of active agent following

dtssolutlon of coating polymer. In all embodiments, the precise amount of
active mgredtent and auxiliary mgredlents can be determined empirically and is a
‘ function of the route of administration: and the disorder that is treated Solid
- 20  forms for administration as tablets are also contemplated herein.

Preferred formulations are prepared from a sterile lyophilized powder
conta:ntng a sodium salt of a sulfonamide. The iyophlhzed powders and
methods of prepanng ‘the powders. are.also provided herein. _

in one embodlment the: composmons are provided in the form of |
25 iyophdlzed solids:containing: one or- more: sodium hydrogen phosphate or

sodtum preferably sodium, salts of one or more sulfonamide . compounds of
formula {, and also contain one or mare of the following: -
a buffer, such as‘sodiL-nm or potassium- phosphate, or citrate:
a soiubilizi_ng agent, ,sggh as LABRASOL (polyethylene glycol-8 cabrylic
30 cap'ric'glyce_ride's sold by Gattefoése SA, France)}, dimethylsulfoxide (DMSQ),
biS(trimethylSilyilacetamide, ethariol, propyleneglycol (PG}, or |
polyvinylpyrrolidine (PVP); and ‘.

iavi weighpoviderre Qsﬂme(edd"émmdc@jelny to yield a- 5w




sodium salts of the sul fonam des, prior to, sinultaneously with,, or
subsequent to contacting the. receptors with an endothelin peptide.

Met hods for inhibiting binding of an endothelin peptide tol@dugz8et helin
25 receptor are provided. These nethods. are practiced by contacting the
receptor with one or nore of the f@rmulations of

phar maceuti cal | y-acceptabl e salts of the conpounds provided herein

- sinul taneously, prior to, or subsequent to contacting the receptor with an.

endot hel i a i t ho far .tr.eat ment. of endot hel i n-nmedi at ed di sorders,
i ncl udi ng bﬁmdfg%ﬁgk\@risr‘ﬁgﬁggp?o@ydﬁa?%‘e?‘fcé]ng? %%f?fijO’a%’t e C>%hock, . ocul ar

hyper t dhgiically igltaecowe, of dboadaGbai0es r @eifarably pofiusStonsanane@ther conditi ons

- that are j 0 er .., medi ated by an endothelin peptide, or for
treat rréﬁ't#eo?aﬁig@co"?tzée]?"'i%é’f

n “involve 16 July 2005 -20 vasoconstriction or
that are andfdradatiestrdyoradat iy sphilabi gdvaier an mendolat 4l anti@goni st or
agory st _.ar,e provided. | rticular, methods of treating

igls; dRrgery U SR THP-50F ara veesunt s of
f or nul a23mna) efitphanBNe dhirkdl LyenasLephaliite DubidlddSsaahe t he sul fonani des,
prodrugs or other suitable derivatives of the sulfona m des are provided.

In particul dP CEtHBtREr el dReniy e MdBEhENg frmubitianedare desereder s,

i ncl udifeg phypedrbeftFhiaRrateh HiVashpbtiordl S6AaRSnLH fbACsHHiGRases

i ncl udi ng, myocardi al infarction, pul nonary hypertension, erythropoietin-
medi at dYIRREREr plvehaig, o weimapwiSrallvsendien. arlth oieneapmpsr sulidneeases, 10
| nclodifBle AP BRina D IR NEAAGL 1SS bk, When WRNJARINRE potLsiiseases,
gastroenteric diseases, renal failure, endotoxin shock, nenstrual

di sor d9sPbAEt ef Fit@te; R E¢es Sugibandsrbitthaphsiteasei dn shweferreldenor r hagi ¢
shock, bhdihBRt aflcsiBRd &9 aptdd HRLAN LENAREIEhNS TBAIAL B BMRi0! ool cal
responses are inplicated, by admnistering e ?ectl ve anounts of one or
nor e ofSodhEN saityral Hie sipngmids cpmapradeaf farivy L acespralphesgatie s of t he
conpou r r RS RMYI ; , _ l e carriers are
provi d(rattgzlh.g3 fe!lg'r g‘?{de?‘?’g&%ﬁé?‘ﬁ%éﬁ&& J?‘Ia?r eat rre%tlﬁgir]%y(?rrgfﬁﬁgtss@%r'd%%éoéste ment of -

hy pE? t e19ddtsm. ariich isnrgldibvaivyaitable frbmesuppbitisrimadvmtt tivds cobkillimalterent ar e
those ig which the fornulations contain at |east one conpound that
inhibits. the interaction of endothelin-1 with 20 ETA receptors at an | C50
of |ess tharMatheds o1@pd) and preferably | ess than about 5 pM nore

' f bly |g&: . ab . | ‘th 0.1 pM
prererably §§10EF3|@|n sésl}é%h%ﬁ'p'gla(‘j@}é% Qwﬁ?%g?r%%ﬁ%%émté’ act Sra 8§, Sanan P

and nost prefera ferred et
endothelin peptide with ET, and/or ETg receptors are provided. The methods

20 are effected by contacting the receptors with one or more of the formulated
pharmaceutically-acceptable salts of the sulfonamides, preferably formulated
~ sodium salts of the sulfonamides, prior to, siml_;qitaneousiy‘wi‘th,, or subsequent
i to contacting the receptors with an endothelin peptide. | '
Methods for inhibiting binding of an endothelin peptide to an endothelin
25 receptor are.pro.';fided.'. These methods are practiced by contacting the receptor
‘ with one or more of the formulations of pharmaceutically-acceptable salts of the
compounds provided herein simultaneously, prior td, or subsequent to
contacting the receptor with an. endofhelin peptide.
Methods for treétm_en’; of endothelin-mediated disordersj,:including but
3Q not limited to, "hypertension,, aist.hma, shbck,.ocular hypertension, glaucoma,
inadequate retinal perfusion and other conditions that are in some manner

. mediated by an endothelin peptide, or for treatment of disorder that involve




. of an endothelin peptide to an

t are those in which the fornul ations contain phar maceuti cal | y-accept abl e

salts of one or nore conpounds. that is (are). ETA selective or |

phar maceutically 25 acceptable salts of one or. nore conpolfhddy20¥at is
(are) ETe selective. Methods in which the conpounds are ETA selective are
for treatnment of disorders, such %ﬁ_hypertension; and net hods in which the
conmpounds are ETe. selective are fér treatnent of disorders, such as
asthma, that require bronchodilation. 16 July 2005 -21 In practicing the
met hods, Ay ) f forpulations.containing therapeutically

ef fecti 5’2%‘2’%@?3’%?‘?@%2% QrBﬁ’éDrr?rggéebd’t? Pfyelore bredathetns of  the
conpourfiéagamshudraagedist @re proxidedi nt r avenous, | ocal and topical application
for the tragtner f _hypertensi on, cardi ovascul ar di seases, cardi ac

di seases, 5q|ﬁ.r§cl ﬁ&i%gmﬁ%@%gsr?ﬁ té?atiq%’f%ﬁ?g'l%‘ﬁjm?%%ﬁdr diserdprsdbgeases,

i ncl udiadgriaistdring, effdoniik 2MRINGS Bf HirERAIRSS o@mﬂ.tahﬁla@a}tﬂﬁi@a&iée%ggﬁss, )
gasgrogq renal  failure, |inmunosuppressant-nedi ated renal

ric. di seases | MPp
~\AS ocons{.tgio?:ﬁ P%ﬁ?l?%r}m-’ﬂ?%ﬁﬁi’@f’pﬁ—m REhfT SuBaLIG Lesivatives pitieosulfopadot oxi n

shock, nadeply paivideds NaGertidi@40 ARG Cior 51@39%9 eplﬁb{ﬂ?erﬂﬁrﬂeﬂﬁgr tension, and
ot her %is%? ésres.i whi ch endot hel in 10 medi at ed physiol ogi cal responses are
i npl i cated are slifig Byrarisgston. sardiowaarypiddisraseehicbidisndsedsessympt ons of
one_or inudingfmy §1eSaldhEAE AR, SurlBlary HIBUAL A CoHBRLLYE, L0 aneliorate or
elim nate.ong or nore synptons of the ‘disorders. 'Methods for the
i dent i F1EURTESHYRAHERL RN afespietefy distsen aindrinflapemtory diSesubt ypes are al so
pr ®0i dettludifg RaEHh & Wrakchd®hAad ok 05 | p9.qidi3bL ngui shing and
i sol ati ng endot hel i n Tece tors usi ngpf?ﬁge!ﬁgaitlésdggéjs'e(?%%%’rﬁ%ghﬁagtegfe provi ded.
I n par PISEEPST renslifRibue. endotpripshdely menstdel disordms, dbskiragui shi ng and
i sol at B8aditisASolBBhdd) anaBRARLEY SHUS] onpounds prgvided herein. In
addi ti on, nethods for aing_gn i fyi ng&%bﬁgghﬂgg&fq’ha °°§r 3"@8? SLEFEPFeT use 20
in tre4t M pardqtbelinamediatehpbesidagion oapdivesrarpimbieaadim affinity for a
parti cHbinis@Adgtdirltile LELSR ar | so ovi ded. Articles of
ma?- f act ur-escon_tgai ning Sackags‘?é\fggﬁrr{%%%&?aﬁ ?FE{% f%?’pr‘f‘lq,ﬂtﬁ’ﬁd" provi ded herein,
whi®h PRaEIcesiicolly-aenertabid isotaol ty ¢dmepaywiptmosided tamein andot hel i n- nedi at ed
di sor dgharnddteagie Mk of dothglin or inhibiting 25 binding
de Rz adotalfle %L'f”%grgrre ef)cr%‘% %‘?’, |rﬁf%ﬁ‘?‘%ﬁ‘elt SfYrnul ation
cont ai HEAU IR hR etbopa Ekragéatgiena bé hipdrtdrstinuges renat dapesind t hat has an

- 1Cs0 of | e%rﬁﬁ?ﬂfgﬂ@@%etﬁgdé BMregprgen"% alrg‘ .l%f?clxset irr]\_a\'r[vh;crf]idtih(é\' gren?ul.gt?c?r;[s the

formulation is , }
: . contain at least one compound that inhibits. the interaction of endothelin-1 with.

20 ET, receptors at an IC4, of less than about 10 M, and preferably less than
about 5 yM, more preferably less than about 1 uM, even more préferably_less :
than O.j #M, and most preferably less than 0.05 uM  Other “preferre'd methods

Yy are those in which the formulations. contain pharmaceuticélly-accéptable salts of
one or more compounds. that is {are) ET, selective or pharmaceutically-

25 acgeptable salts.of-.one. or.rnor,e‘cdmp‘ounds. that is (.are) ET; selective. Methods

in' which the compounds are ET, Selective are for treatment of disorders, such

as hypertension; and methods in which the compounds are ETg selective are for .

- treatment of disorders, such as asthma, that require bronchodilation. .



for antagoni zing the effects of endothelin, treating an endothelin-nedi ated
di sorder, or inhibiting the binding of an endothelin peptide to an ET
receptor are 30 provided. 16 July 2005 -22 Methods of prtpHdutaP@n I'n one
aspect of the present invention, there is provided a process of making an
alkali netal salt of a hydrophobig4free sulfonam de conprising the steps
of dissolving the free sulfonam de in an organic solvent, washing the

di ssol ved free sulfonam de with a saturated solution of a salt of the

al kali nmetal, Vi€, h I I nam de. A
~preferred org ﬁ?%l('rs'o &en@bﬁgjd%t ﬁfy?étg%e%{g@gﬁ%@éu@ r#Serre {al kali netal s
are sodherrapepmaﬂs'se:fmntwe cahcentratons red ghegnarmuticely-sotiptahlb sitg ofrost.

prefer |.n. ac ordan pr e r S uses
sat ur at'ed Cg‘(r)“ 10 |f8%'{? otﬁ}gntfge) 8%’ s'gtgifi\ggmo@gr B’g%&? %aﬁaE&‘fckaP ngiet al salt
sol uti ahe tSadinem bf' ba;ﬁdntmatoe, icardimstcyaefisessed, cé:ﬂrdaemsnﬂaey, preferably

-1 ncl dest e ste g f% gthe sz%t(?olutio. {ﬁ Sqﬁnrc sol vent,
--concent'T4HIRg TH a§ o PUR SEFRIALRY TReTS8R PTG hore  organic, -
non- watigflarmihrggbdyl @séaa;leyedsﬁrﬁhaﬂdragw Haehéatgghheoesubxf@ﬂamﬁbe sahsl by 15

fr'Itrathﬁr‘Sr. Preferred organic,. n i m sci ble solvents are
- di chl or' BH¥Ch ARG PEETEPL m?ﬂ'éteﬁ{]&;tf? ¥ GF HEH O e PETHORYR  ur t her i ncl ude
the st ape@btqivadorbngrictihte, erldotn@rhee, smabhabd®d sh@gkowempbrrhbgicanot her

aspect of the present invention, there is provided an al kalr netal salt of
4- shock, pulmonary hypertension, and other drseases in w rch endothelin :

chl o 0- AedRtdtY bnyididgita- leSpireb W d RRARBH] dceHadhinlredrybhacet yl ) - 3- t hi enyl

sul f onam do)i soxazol e prepared by the process as defi ned above. In yet
anot herindjsial eghibiting tﬁ?égmo"f‘ﬁ 0P M "“‘f'rl':"ré’rf dhese diserdethedThe

4- chl or gndad@t 1Y letRctide to ameliorate or eliminate one or more symptoms of the
(2-(6-methyl benzo[d] [ 1, 3] di oxol -5-yl)acetyl -3-thienyl sul fonam do]i soxazol e,

sodi um @aPidepr-epared . by the process as defined above. An enbodi nent of

t he process p\Rtisdst idf theldeViriiSfion! addiso@Bkh 9 eha6tHefh Feceptor

g% %‘é% (6-met hyl benzo[ dl f 1, 31di oxol - ?r%‘?t@ca yO 3-t hi enyl sul fon 20
) i S6UReN are YseIPIAYIdedt tIn AapUquare B |degecting. distipgtiplirghenyl ) - 3( 4-

Chl or o- &m&%@ring%dd%maqwéﬁursf@gm@/kae disLBEQPRERPEAO¥RMHRde§Odi UM sal t;
N2- (3-acetyl o xym eth

6-tri nevrmrpﬁelﬁyrryegm@aacqw@w&eg fre dRipC1I80] digtiaguishing and isolating

‘zol yl sulf asRykn re%ef;mrerzeﬁa%@r&%w@ préRdimRSRl. t; and
N2- ( 3- hydr oxynet

2,4,6-trinet hyaq!mbwyl ipethodd fenidendtyBioneenpoursisi hax aroyjtablg for use
f a”EM' ) ln%réﬂl%opmguiazasggg&%% %?l théf?qfréjf@}e%@r I affinity for a particular

endothelin receptor subtype are also provided.
Articles of manufacture containing packaging material, a formulation
Cn _provrded herein, Wthh is effective for ameliorating the symptoms of an
endothelin-mediated disorder, antagonizing the effects of endothelin or mhibiting
25 bindjng of an.endothelin. peptide to-an ET. receptor, in vxrhich the formulation
‘contained within the parckaginrg rna-reriai includes a Compouqd ‘that has an IC,,
of I_ess -than about 10 u#M, and a labe! that indicates that the formulation is used
for antagonizing the effects of gndothelin. treating an endothelin-mediated
disorder, or inhibiting the binding of an endothetin peptide to an ET receptor are .

. 30 provided.




The, alkali metal -salts of sulfonam des, particularly such salts provided

by the present process.are provided. A preferred such sul fonam de sal't

i s=4- chl or o- 3- et hyl - 5- (2- (2- (6- net hyl benzo[ dI [ 1, 3] di oxof& 8ulyRPdzetyl)-3
t hi enyl sul f onam do)i soxazo(e, sodiymsalt, 16 July 2005 -23 DETAI LED
DESCRI PTI ON OF PREFERRED EMBODI MENTS™ Definitions Unl ess defined ot her wi se,
all technical and scientific terns used herein have the sane neaning as is
comonl y un e f Qy one, of skill in the art to 5 which this invention
bel ongs. eﬁf" SRAAYBI i cations referred to herein are incorporated
by reference As used herein, endothelin (ET) peptides include peptides
that have &§utnstagpect aftiuypf?fﬁet avantion. derelis peayiden 8 eroossohaekifmeda aikali,

endot heletansal Bb hy@bsHRbB&LE Buidnahbe &chﬁﬁnsﬁg the@%epl Of @RbIVAR grgrAOUS

vasoconst rictor tid dot hel i n- medj at ed

condi t i %Fr?nia'g'damc%néqaf"ic Sﬁw‘?r?fa"faAﬁ'gg a’@a“i??%’ﬁego{}geasb'ﬁ?ﬂaﬁ‘ﬁfe Wé‘ﬁ&&?f‘f@t‘? activity or
one i nseiktiopief @ eatid thedukat netal, andhichpreringihd atikhieinktal satt bf thé sufohamige. tther apeut i ¢
—use: Speherdh %%@ﬁi@ §ollréi1@lslé@|'f°yi ac@ﬂéte RFEFNBferred Qkélﬁﬁet&l@ a@%gﬁi{iﬁieﬁ}ﬁésgiﬂm '

cardiovqscular i sease, a i nfl ammat ory di seases mol ogi ¢
di seas& C'%HEW?%F'”WW%PB@V@ be'B%E’P%ttﬂr‘ff‘E”%Wcﬁcf"?f%?e Wﬂh%?ie%érﬁf’eri c 15
di seasembedimerit, theprocase usgsisaiuatar spdinyeratonsieon soddmdeiioxbte as fechkali
anaphy k! &k sofliGE ouith bREBBIALRTCR: Shigfly, Endothel i n- medi ated condit i ons
al so include conditions that result fromtherapy with agents, such as
erybhropoietin and immunosuppressants, that el evate endothelin |evels. As
used herein an effective anmount of a conpound for treating a 20 particular
di sease is an ampbunt that is sufficient to aneliorate, or in sone manner
reduce the gy ase., may be

adni ni st er ed ggkg@gﬁﬁgﬁﬁﬁ%gggﬂgxgbgfﬁgg%gia? %%gagﬂg%cwaing to.
regineﬂgaﬂﬁeﬁeﬁyﬂiPOﬁ@ﬂeﬁﬁ@GUmv@ahThaﬁwmbungtnayacmrenéhendkeease but ,
typi caddy¥mici rate the.s ms of the
diseaseb 25 ?oﬁ?%%@i@i§§§%é%ﬂg§&ggn?ﬁ¥gfgg§%On |§g¥?"3??égk%8 achi eve the
ded? r fftratieni Giededreshorasioic vt wnter Miscibedolvensi ate damcarndmtﬂimiei n agonist is
a COW&htehatthq}rggéﬁsaﬁr%&dgﬁ e?é((nltpal ﬁjrgﬂetr)ltr?élgge G t%%tcff\gutrt)[ysassom ated
wi th or possessed by an endot éi

: the sulfonamide salt after recovery.-

a

In another aspect of the present invention, there is provided an alkali metal salt of 4-
- chloro-3-methyl-5-(2-(2-(6-methylbenzofd][1,3]dioxol-5-yi)acety!)-3-thienylsulfonamido)isoxazole
-prepared by the process as defined above. .
In yet another aspect of the present invention, there is provided 4—chio_r0—'3—methyl-5-(2—
(2-(6-methylbenzo[d][1 .3]dioxol-5-yl)acetyl-3-thienylsulfonamidolisoxazole, sodium salt prepared .
by the process as defined above. |

An embodiment of the process is particuiarly useful for making 4—chloro~
- 3-methyl- 5{2-(6- methylbenzo{d]ﬂ 3}d10xoi b-yllacetyl)-3- -thienytsulfon- '
'_ 20 amudolisoxazole, sodium salt; N2-(3- cyan_omethyi 2.4, 6-trimethyiphenyl}-3(4- - |
chioro-3-methyl-5-isoxazolylsulfamoyli- -2-thiophenecarboxamide, ' sadium- salt
N2 (3 acetyloxymethyi 2.4,6- tr:methyiphenyl} 3-{4-chloro-3-methyl- -H-isoxa-
"'zo[y{sulfamoyn 2- thiophenecarboxamrde sodium salt; and N2-(3- hydroxymethyl- :
2,4.6- trimethylphenyl} 3- {4-chloro-3- methyl 5- isoxazolylsuifamoyli 2- thiophene-
' 725— carboxamide sodium salt.
The, alkaii metal salts of su!fonamtdes partlculariy such salts prowded
by Ihe present process are provided. A preferred such 3u’f0namide salt 157 4 S S
chloro 3-methyl-5-(2-(2- (6-methylbenzoldl{ 1, 3]dioxol 5 yl)acetyl) 3- o ' |

-thienyfsulfonamido)isoxazole sodtum salt:




30 As used herein, an endothelin antagonist is a conpound, such as a drug

or an anti body, that inhibits endothelin-stinulated vasoconstriction and
contraction and ot her endothel i n-medi at ed physi ol ogi cal re%)d#H%éd0> The 16
July 2005 -24 antagonist may act by interfering with the interaction of
the endothelin with an endothelin-specific receptor or by interfering with
t he physiol ogi cal response to or -BBoactivity of an endothelin isopeptide,
such as vasoconstriction. Thus, as wused herein, an endothelin antagoni st
interferes with endothelin-stinulated 5 vasoconstriction or other response
or i nt BETAFD WﬁﬁﬁRtHﬁONrQlePaElEEFU%E[bEN@rQDIMﬁBHtSheI in with an
endot hel i n- §ﬂ§% hc receptor, such as ETA receptors, as assessed by assays
known to those or €kill in the art. The effectiveness of potential agonists
and antagonuﬁﬂemaﬁmnbeoasse&&edutashMgmnﬁwhﬂdsukmomnnt0s@hb&ekof skill in

th | t he t be identified b
te ablPYE e VB M Segruneri witonoat el et P Biet 51 ¢ aorta or

- POF Bal vt thik ng;eaagmatos.gé Bﬂlgpﬁeﬁts ahd p(;lii&%%ns él?leﬁ-smeo sele@Chievity of -

endot helin" Eur. J. Pharmacol. 165: 223-230). Endothelin antagoni st
actrvrf@“%%ﬁaﬁei3§§%§§@aeby the ability to interfere with

endot hel i n- i AOLERIGh ¢S 08 AU hEIE IE N hepbdeMolide FeaRS tBsehsdet forth in the
15 EXAMPLES. As noted above, the preferred |qso concentration ranges are
t

set fSHPRARIRl FerapiBRcs'd seReesy LTigRIRHIER T redPtEnoNpound i s i ncubat ed

Wi th t RedofREih BCERY Alar ReRk: POtrRIdrodtndusCraddabrstit R3 qiRpaded Or assays in
whi ch- the incubation step is perforned at the less preferred 24 C are

i ddfified. Atused hqrﬂ‘aeﬁgteaeatﬂeharanbrteau?%g@@ 1S 5F CQSHHRAY thebiS  these

concentcraa&we§ ae,r.em;’a(r eaem\émtachbgp%r dnBaR vitien c@;@.eserusr #Hah @ifpiflet erm ned
at 4 C used herein, the biological activity or bioactivity of

endot h@l"idﬁthel"ﬁ Actidigs hays thesapsutioyUsa d ek d'Sﬁé%eérfﬂF'afiedblﬁrarP WPt uenced by.

endot hgldited N\rp\éee@ bn, 8haRVaBGhHd8RhAE ARBinhd tiMﬂﬁrﬁer't(ﬂq diaRasticul ar
receptors and.to. induce a functional response, such as vasoconstricti on:

|t may opdthaimelpgiddisgasen mansuabdiggedest. piptelps copdiiops. 09FEPEPEricsuch. as
thase X&IMRE! fdn8lfal6lC blimoHify rh%s.\ée.%o@%ﬁdﬂtsi.ﬁ%nbeﬁ|%%hyrlae&c are not

limted to, vasoconstfiction, vasorelaxation and bronchodilation. For
exanpl hogi off RerePIT ityaic aﬁrbpebr Endopreliaxpedisteddcqmlitanscalsainciusgdot hel i al

cells %‘i’\dl{%sgﬁgi raetsﬁlt‘f %rﬁ{:y QRGN SlcS 4 B kiGSBORER Sna_Wher eas ETA

‘receptors are en In-1 -spécific, occur on snooth 30 nuscle and
are |i nk‘eldift@umsemtmatﬂe@ﬁt%ﬁvdﬂéswyl%ﬁb\/vn to those of skill in

As used herein an effective amount of a compound for treating a
20 - 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 admmustered as a smgle dosage or may be administered accordang 1o a
'reglmen whereby it is effective: The amount may cure the drsease but,
' typtcaily, is administered m‘order to. ameliorate the symptoms. of the disease.
25 -T,ypically, repeated administration is reduired'to achieve the desired amelioration
of symptoms. _ '
| As used herein, an endothelin agomst is a compound that potentlates or
exhibits a biological actnnty associated Wrth or possessed by an endothelm
pepude
“ 30 As used herem an endothelin antagonlst isa compound such as a drug
Or an ant:body, that inhibits e.ndothelrn—st:mu|ated vasoconstriction and

contraction and other endothelin-mediated physiological resporises. The




the art to neasure or detect such activity nmay be used to assess such
activity (see, eq., Spokes et al. (1989) J_Cardiovasc. Pharnacol.
13(Suppl . 5):S191 16 July 2005 -25 S192; Spinella et al. {899y R0gh oc.
Natl. Acad. Sci. USA 88: 7443-7446; Carden et al. (1991) Neurochem 1Int.
18: 571-574); and the Exanples hereig As used herein, bioavailability
refers to the rate and extent of ab 3Tption. Met hods for determ ning

bi oavailability are well known to those of skill in the 5 art. For exanple,

bi oavai an co nds. descri bed herein can _be determ ned
enpiri cgﬁﬁ?o Swnda n‘%éstfy '8%‘? g‘?{ ﬁéh%méﬁﬂﬂ’ ©b thg eadathalin withoir owed by

t aki ng bh@@tﬂehr&ﬂpécﬂﬁc ORIt drﬁ)yam@rm%%kﬁ"jlhé Bﬂbei‘agQal F&BSE&}{ ation of
t he conmpo alf life (t"2) is defined as'the tinme | t akes for

t he conceﬁ’[oraﬁ ""B‘h gf‘”teﬁ oS HD SiARGPHdE t e hwIsoGgoeenBEctiadudbds.as one 10
hal f. Essédrabied)san sfdoftmnaérﬂagwsermér}%%&uﬁ% rfo%"th%fﬂ.t&ﬁé(&&%s

adm pistration can be used to estinate the area under the curve for oral
~adni Ri sY PHGCORTGPRI Wi NGer 15502008 Praptarferss withahe Sateracgiog.of al | 0 G -bal -

(1991) Bhophafideaiin eSdaREin-Ehasfme tion (Lea and Sedi ger)
As used herein, efficacy refmeri@{o tthgr*am l-ragg?-éc?celpg at* Tan be 15

pr oduce8SifyFsed b&ir?ﬁﬁﬂf’fd‘“%‘? ¢ despecefrskjeindbe @rtyi ned by met hods known to

those of skildifechvddias ¥t &al det rmned by the
properties of the CO?I’pOUI’(l)t ar?cliglé%gmrse%ng %nt?&%ﬁj %9§Steéﬁ'? nd is

ref | ect B§ng ﬁ“‘%‘lﬁed%a@‘e'adoahosq hédemewtarat i fe- eea‘afr&ﬂe @Hdlowdinl N Vi vo

ff I del . For
a6 e BRI BV O T e Bt srer tlean be

det er ni ietptes) r %rifépiaemwremoobomwpm(m dng Bdgroedts (BordEyn@ral. fpgert ension in

rat. | n«gh o efd i cac refers t ility of a conpound
to restor'eélgenggg‘g\%éye #Et\’e‘?m y%-rie%{#ﬁ?%%s&&g gze:azgﬁbrnal val ue.. See,
e.g., DE'@rrthehreen@lgom(snesﬁqnt\Anan Be aBbysbolby REALUBY o kiBFercARiiised. herein,

the | G504 u concentration or dosage of 25 a partlcul ar
t est - corrpocﬁﬁgﬁéwg?c%g H?%?/N%Q SFHC“C@O? BHW?%MSBW%W easegré?"t’f‘rﬂ? the esponse, “such

as b? ndERGMITLESH dbS hetednatiovet ltlsasue:fdsreaemsg)ésncdrﬂraacﬂnar%ﬁﬁéé idal; nmeasures
ers to a dosage, concentration or

~ anount PR SRR FeB i N ERasoBpRuld & Botked gefetitent
_responskl reteps0obeifing3@is mexdr Ital Devdsessited f6f adapahd WhHiiadher €sponse t hat
'S T ndugeteadiP¥RISY plroROL LIt LA BY; B%fér?eed P St (fompound.
_ understood that for purposes. of _comparison, these concentrations are
20 somewhat higher than the concentrations determined at 4° C.
As used herein, the biological activity or bioactivity of endothelin
includes any activity induced, potentiated or influénced by endothelin in vivo. It
also includes the ab:hty to bind to particular receptors and to. tnduce a functional
response such as VaSOCORStl’ICtIOH "It may be assessed by in vivo assays or by
25 in vitro assays such as those exemplified herein. The relevant activities
rnclude,‘ but are not limited to, vascconstnct:on, vasorelaxation and
“bronchodilation. For exampte, ET, receptors appear to be expressed-in vascular
endothelial cells and may mediate vasodilation and other such responses
whereas ET, receptors, Wthh are endothelm-‘l—Spemfuc occur on smooth
‘30_ musc!e and are linked to vasoconstnction Any. assay known to those of skali in

the art to measure or detect such actl\nty may be used to assess such actmty

'_(see .., Spokes et al. (1989) J. Cardiovasec, Pharmacol S!Suggi SI 5191— -

Ty



16 July 2005 -26-As used herein a sul fonanide that is ETA selective refers

to sul fonam des that exhibit an IC50 that is at |east about 10-fold | ower
with respect to ETA receptors than ETs receptors. As usedifdili2R05a

sul fonam de that is ETO selective refers to sulfonamdes 5 that exhibit an
IC50 that is at |east about 10-fold |lower with respect toETe receptors
than ETA receptors. As used herei 25 pharmaceuti cal | y-acceptabl e salts,
esters, hydrates, solvates or other derivatives of the conpounds- i ncl ude.
any such salts, esters and other derivatives that may be prepared by t hose

of ski 19192 Spfiedagial (dPR4) BockNalnArad ndsUBAr8& T4 et Gatasti on and
that prdugeooeReuRBemD &l 1871087 2dZhAIEE @454 ol t?é?énH”ﬁ' s or humans

wi t hout substantiral toxic effects and that either are armaceutically
active or arfs pyasdbergs. bPedpipRidureies 19 thegateprdlskient 9alabsorptfghude but
ar € NOlydinBil §ék déterrilrlgoibhvaAbiiiy o8k e Rnal (Bldkald B u{%ﬁ‘m{h met al s,
including but not Timted to sodiumsalts, potassium Sal % hi um saI ts,
15 dal-@runteattasndedbipagpieliliiyneisany ef ther eovepatirals desicabeds hbtesy canich as zi nc
salts, ..C I I oni.c _count ion salts,
such as’ bﬁ%}@ﬁﬁ.{,éé ﬁﬁ'{m@y% Lg&r?ﬁ‘ﬁgnhgﬁ& 2’665‘? %;%?EH %r‘r%ﬁ"ﬁ.aﬁ“ @al ts and:

or gani dokgwed bgabkisg blmmmehydwowalalnyllramameusagahd bidddy| am nes; salts of

i ner al o%gengk?auo%ugpt%ic [So nQOtlnb\}[a}[_ Eglq hki (tr, as edn%c([:lggg‘is and Su' fates, )

salts of organic acl UMbt at es,
rral at estakesafctrrtae esnc@ittataahee‘ thasoomwbat@sy the tlmok nattesredbtdd/ batode- val erat e
Al s erein are the- correspondi ng esters.

u ~ 0 at
d“(Ier ?ﬁ 'I’%boe'ﬁt? tﬁ ;/Qj aa%cagef)tta%%wgalof UFYEr AR ad'B’UF ISTEROMNMERT 1 i i t ed
to, N, I‘tbelmhddeuazg/dtmdtyItemachaamdhe;he:tﬂuoeapr oGRbaRniSlaidn) §ieldAgoni a, 25
di et hanol am and her ro et h | enedi am ne, N-
met hyl 31%5”? léty Ei‘%c%‘*ﬁe—%—@éh% ﬁihgﬁgﬁoﬁhﬁ"ﬁ‘e&' eptinspad chl or obenzyl - 27
pyrr ol |Fd1annalcolydmewmyécbem~z(Uﬁedﬁnﬂc&@hgdﬂl et hyl am ne and ot her al kyl am nes,
pi per azi ne, p‘%ﬁ I dr oxy é@m nonet hane, m num calcium |ithium

magnesi um ?ﬁe"‘sfgﬁiﬁﬂxh f%b‘éﬂ“%ﬁ'@é‘ﬁ?ﬂf@ echigfirdfephosphat e, 30.
sodisimpraddied bpaidompdgatd,Efitdoyetaniisl dbiesiiied $akiethnod20giown s&l t s,
parti cuI arI t ne sodi umslal t of each of the conpound, are. npst fpr ef erred
herei n.t éms 6@ art,-For example, it can be determined by the propertles 0 '
the comoound and its receptor-effector system and is reflected in the plateau of
the concentration-effect curve. in vivo efficacy refers to efficacy which is '.
determined in an animal model. For example, in vivo efficacy of the compounds
20 described herein can be determined by amelioration of hypoxia-induced

pulmonary hypertension in rat. in this context, in vivo efficacy refers to the

_ ability of a compound to restore an elevated pulmonary artery pressure to a

normal value. See, e'.g., DiCarlo et al. (1995) Am. J. Physiol. 269:L690—L697.

As used herein, the 1Cg, refers to an amount, concentration or dosage of
25 a particular test-compound that achieves: a. 50% inhibition of a maximal
response, such as binding of endothelin to tissue receptors, .in.an assay that
measures such response. '
As used herein, ECS(, refers to a dosage concentratlon or amount of a
particular test compound that elicits a dose-dependent response at 50% of
30. maximal expres_.ston of a particular response that is induced, provoked or

potentiated lby the particular test compound.



As used herein, reference to "sodiumsalts" refers to salts of any sodi um
conpounds in which the counter ion includes Na' and can include other ions,
such as HPQO 2; reference to a "sodiumsalt" (rather than st@liuwReadts)
refers. specifically to a salt in which Na' is the counter ion. ~ 5 As
used herein, treatnent nmeans any ngpner in which the synptons of a
conditions, disorder or disease aré aneliorated or otherw se beneficiall y
altered. Treatnent al so enconpasses any pharnmaceutical use of the

conposi tions uch us C raceptive agent sed herei n,
anel i orat i onA%ﬁge?fhﬁeerg% f"g?ﬁs”ao '8%1 tﬁa \&4 Clﬁ|sgf ”%6‘?{85‘? §f°f6mé‘g‘iﬁ ni stration
of a pahau extitir anpﬁa,nhacemueﬁ*: e(b&)ﬁpdﬁ)l—fblcbl&vd’e@fvﬁfl'&dsﬁet&nl}b ET essening,

whet her ermnent Qr t orary, lasting or transient that can be

attri bu‘t:’ 5 OF as§6€Ce ¥§- with administration of the conposition. As used

her ei n, substasan:tedalhérympursalfﬁaamaﬁesmafcl.:s:Eeméwcthemag@aQ@uﬁlf&&amagpear free
of read Ity ﬂ_gt ect |rr§ur|t| es as determ ned by standard nethods 15 of
%X ‘Haﬁ

—analfysi' BT E Wl vireas rahout d&rfgﬁf’nk?“(eﬂl’t)h regepctetoelta ophor esi s -and-
hi gh peééwtmnaenlmque@bm&rsormt ography (HPLC), used by those of skill in
the art to assess such purity, or sufficiently pure such that further
purificati orf*WEAGNer RSy PHaTRRGeAFEIaREEaPtatie se%sysqseensr hydfatdseni cal

Pr Oper tsbRGiteSBCHNBE dBMEAHVRE df 1AL oriiodh8gikAlacdshy ¥uéH &fies, Qe substance.
Met hods for purification of the 20 conpounds to produce substt antially

cheni c & PyPIHET EeBGHyeT S rape bRsoPRTEd byt these obskill g this art usieg art. A
subigt akihbdld Wk rorklidh BUEEANBRWAL: thgwmdugg\é@m%un&enﬁ]% xjure of

stereoi somers. |n such-instances, further purification fcrease the
speci f i€ adpiEerpd dp animals op hworng. withoulsabstestiel rDXIdoﬂﬁb@glar@jl that

acti vi tewhef ﬁfegpﬁé?mraégut'id‘é!lwa\égiv@gr'a\lé h‘%ﬁu@{ ﬁh%%a%@?ﬁ@éﬁ@dacg%ngtg}és' ol ogi cal

responses that result upon in vivo adm nistration
conposiSeldindrdettive aramst imied t8i saltgifcalkalametals ayd atkalinss eateimconpasses

t her apeitiats, §hests bapqophartggqs% el <864 18l i R sggshg qunds,

conposi tions and m xtures use her el ri I ncrease y ‘of a
f ortful el rasis $ng agnesam Seitpetrrwmlmoromeaajtﬂaue, wltnpasrmm s@utsesent in the

o, ophl <8 f) LR ie; AP Bo SR8, ety bty ZLE
‘the | i Il'é“t&&'t aRMgpiniuem apéﬁﬂb@klt@tect Bnﬂndrﬁutj!maytsm&rgarQB amine salts,
such as hydroxyalkytamines and alkylamines; salts of mineral acids, such as but
~not !;mlted to hydrochlorides and sulfates, salts of organic acids, such as but
- 20 not limited acetates, lactates, malates, tartrates, citrates, ascorbates,
succinates, butyrate, valerate and fumarates. Also contemplated herein are the
corresponding esters.
Preferred pharinaceutically-acceptable saits include, but are not fimited

_ to,. N, N'-dibenzylethylenediamine chlaoroprocaine, choline, ammaonia,

25 dtethanolamme and -other hydroxyalkylamines, ethylenedlamme N- .
methy{gi_ucamme procaine, N-benzylphenethylamine, ‘1-para-chiorobenzyl- 2—
pyrrolidin~1'-y[m-ethy[benzimidazele, diethylamine and other alkylamnnes, -
piperazine, tris(hydr_oxymethyl)aminorﬁethane, aluminum, - calctum, lithium,
magnesium, potassium, so_diu'_:m hydrogen phosphate, disodium phosphate,

30 . sodium, zinc,_befium, gold, Sil\}er and bi.s'muth salts. Sodium salts, pér_tic_;u‘{a'riy

the sodium salt of each’of the compound, are most preferred herein.




fol |l ow ng preparation of the fornmulation is significantly higher than the

percent of active conponent present in another formulation at the sane
period of tine follow ng preparation of the formulation. 1$J¥h280%ase, the
former fornmulation is said to possess increased stability relative to the

| atter formulation. - 5 As used her_gj,_n, a prodrug is a conpound that, upon
in vivo admnistration, is netaboliZzed or otherw se converted to the

bi ol ogi cal | y, phar maceutically or therapeuti cally acti ve form of the _
compound. To odr u i he har tical t ive ound -is
o 11 64" sucheeRal T BlePT o BB T e 8 seltah bl S6§ORE: abo ; ¢
proces seampc'ﬁhmispmodhuug th@.y:oheteﬂ.ﬁbrde'ﬁ:&gj@ed\ld*mrail d¢@r inchele rmh@cbnehsk c

stabillt frapsport charagteri tlcso kS|des

ef fect s® h a? BEISCI 't%‘??e“? % ¥p? oV %dc't"ﬁ‘e HBPed ‘Paﬁ SBP\TB" 8?'“9 I”i er ot her
char act epsecsmdam$ t0rla swnoaamﬁnbﬁwajftsahérddgnteByoml rtue of know edge of
phargacodynarf?églsgr ocesses and drug netabolism.in vivo, those of skill in

this> art Eﬁ‘?raté‘ﬁl}ﬂeé‘ém‘?”é(ﬁqv\/@a‘&?ﬁ‘iﬂbm'? B REIRLOMS8 design -

prodr ugs cehdiliant h@s6aspeudidedsesre £8eliorMNRAIAGYhdrhidDhedddismnal Chenistry A

Bi ochem cal A1ppr oach, Oxford Universi tX Press, New York, pages 388-392).
For exaﬁ'ﬁ‘l”@ §a%f€‘%‘§/|a'5§m@aﬁmaa§?ﬂ any &nar "ECSHP%RJ yse of the

4- am nocdmpdsitibhaReMkin, REPR AB.RY! dsotaTtfeptite Hdat hi azol e) that exhibits
altered transport characteristics. As used herein, acid isostere neans a
group that i $SsisgAiferEammliqratey ef thoevmptogy el »Pagicelr daardebynpl es of

sui yabl Qdﬁ%&rdt%séfeé S§rnb0|%¥ PGS dRical PRRSRNIOretBlskyl 2yl fonyl car banoyl,
tetrazolyl, arylsulfonylcarbanmoyl or heteroarylsulfonyl carbanoyl. As used
her ei n, 'e§&ewngr whalhietlpeimsgnens of gemperanal 8¢9 ot bamsierrt that caBpeand 25 As
used heéﬁhﬂuteﬁ%%%%ét%ﬁ R asammguaﬁén fohai.e O&haYGugybstantially simlar
to halides. Such conpounds can be used In the sane manner and treated in
the same nmanAerusad hesdin.dadstactially nung e axisisyffididivolyemogengohs as - or Br).
Pseudohghidesddof Ad8iy bt b

t hi ocyangﬂt)e ge enocyé/nat %Cgﬁ;\% Qg‘?u Héy% &tgﬁgg%@ﬁg%g?nn&yﬁﬂf%g?%yl refers
t o A5| onkbpraiikgik. suali Tathin lryehcbieruategmphy b€l gkt elretrhghtregierndt ans -ar e

L1 uof Shee e AECe KGR B Il S ot o BB IIR b 20 s

“used her@ﬁﬁsesalslayh peatn o anffadiephabute $ucrbenfuster gpuoﬂpat!dnawOpEi a straight
or bf anGREde AR BRES Gl FRYicBPYANLnBRRML phpbRiel? sG8K BORAAIRIR: L the -

bioiogicial- activities, of the substance. Methods for purification of the

20 compounds to produce substantially chemically pure compounds are knoWn to
tﬁose of skill in the art. A substantially chemically pure compound. may,
however, be a mixture of stereoisomers. In such’instances, further purification
_might increase the specific acﬁvity of the compound. |
_ As used herein, biological activity-refers to the in vivo activities of a

25 (_:om_pound‘or.phvs:olog!c‘al- responses that result upon in vivo administration of é
‘compoqﬁ_d, corﬁposition or other mixture. Bioldgical -ac_tivity,,thus,'
éncompasses therapeutic e'ffects and pharmaceutical activity of such .
compounds composmons and mtxtures

As used herein,. mcreased stability of a formulation means that the

30 percent of act;ve component present in the formulation, as determined by
assays kn’dwh to those of skill in the art, such as hig_h performance '!iquid '
'chromatography; gas chrométbgrapﬁy, and the Iiké, at a QEVen period of time

. er
. “y




chain. Preferred al kyl groups are Iomeralkyl groups which are al kyls
containing 1 to about 6 carbon atons in the chain. Branched neans that one
or more } 5 loweral kyl groups such as methyl, ethyl or prop§Hula280%tt ached
to a linear alkyl <chain. The alkyl group may be unsubstituted or

i ndependently substituted by one Oé nore groups, such as, but not limted
to: halo, carboxy, fornyl, sulfo, ~ %1fino, car banoyl, am no and i m no.
Exenpl ary al kyl groups include nethyl, ethyl and propyL 10 As used herein

the term./J|ower describes al. kenyl. d al kyn S containing
about , 6{n(':13‘rml5"c9npretp arat'oé‘r?e%gk%"w'af'%" §'8"U§€B“Y)5/'%‘§§g?% ehsffentgr oups or
het er oaog/hctgxemms;adrmﬁ reesdndiim afo®kr fRWRIaRIrOBBtHeahliepdddibot h@ver-al kyl,

| ower @8 ﬁ , and Iovver al k I‘éwﬁrefer to carbon chains having | ess t han

about 6'% RrePpp et edgraratan mim this spse Hiéederpyurasustioviided 15

herei n $dato IpB@éd.t@Qn@*elﬁ,VsLd s@bli@nydiatif todieViakr R ARRA. | ncl ude | ower al kyl,
| owe al ken and | ower al kynyl portions. As used herein, alkenyl neans

—an-afiphati CXHWF%@&F%'%E‘ grostipe sontampaprHed thatapbona ¥ivebon doubl e bond and -

whi ch_ MR BvoeRiookEENGhshoREL RSB B! LAMARAY! 2 o about 10

carbon atons in_the chain. Preferred al kenyl 20 groups 2 to about 4
car bon BhMacPwi¢ally HErfPeRHeaiy rdivadanms Otfhae con@ound. orwoliavesal kyl or

| over  abdeany, tHE PHRSMAERRLIASEAE Esh | The al keny!

gr oup ﬁ%y Egiunsgbstltuted d? in epen@g% y U g%??%fggn%'%gﬁg "WF  nore

gr oups; canepHnss wilbbe reganeratad thydnewbohabmcesaedh oXlys pfcﬁﬂmgllmaysmﬁ fo, sulfino,
-car POy siqd 120, ,@Qqhbqﬁék F Qups |nclude et henyl, 25
propenyl WD but eny gg%‘?ﬁggle‘%gr g{etﬁﬁi%poﬁteg?laga%ﬁ?"ﬁﬁ'? #ali c

hydr oc adven ¢ Mgl Sﬂiﬂwﬁﬁmm tomt@xaﬂbonmwdodm flavaplog doarag axnd anki ch may be
strai ghg,Qr out rbo ato in_the chain.

Br anched negﬁéggﬁﬁgqgﬂgy &%enﬁg(%loékﬁhlé V"li %Eg%Pﬁynyl groups are
at t acheeharmagodynsenic abkysseb aoHairog nﬂtabcﬂ&nexemo_afmsalokynmlm ghiQup i s

et hynyl S means an arg tic monogcyclic.or multicyclic
hydr oca?rlgét?lnérélﬁ h%@%@r‘ﬁ“@%ﬁ?y%?tﬁ?encgo PRAIAS S PR g e s s, 16 July
200 -ge W@nﬂdbdsyeigm Sodredv 01 98&)Wegb ap Chemitda BiddHenfiéf not -l imted

‘ to gr Ouﬂﬁgroa§HC| xﬂ)?? é’rlsi’ty %’Pebsgt N ut‘%jrkp E«g{;‘é’é BBE%}% hyér’exsalr%%slé I tuted

napht h
succmyl-sulfathlazoie is a prodrug of 4-amino-N-{2- thlazoyl)benzenesulfonamlde

(su!fathiazoie} that exhibits altered transport characteristics.
As used herein, acid isostere means a group that is significantly ionized
‘ A‘20 at physioclogical pH. Examples of suitable acid isosteres include sulfo,
phosphono, alkylsulfonylcarbamoyl tetrazoly! arylsulfonylcarbamoyl or

heteroarylsulfonylcarbamoyt

As used hereln,.halo or halide refers ta the halogen atom's;-r.F, Ci, Br and

25 o As used hereln pseudohahdes are compounds that behave substanttaily |
similar to halides. Such compounds_ can be used in the same manner and
treated in the same manner as halides (X, in which X is a halogen, such as Cl
or Brl. Pseudohalides include, but aré‘ not limited to cyanide, cyanate, -
thiocyanate, selenocya.nate and azide. | _

30 " As used herem haloalkyl refers to a loweralkyl radical in which one or
maore of the hydrogen atoms are repiaced by halogen including, but not l:meted

10, chioromethyl tnﬂuoromethyl i-chioro-2- ﬂuoroethyl and the hke




substituent is |oweral kyl, halogen, or |ower alkoxy_ Preferred aryl groups
are |lower aryl groups that contain less than 7 carbons in the rin
structure. 5 As used herein, the nomenclature al kyl, alkoxyﬁJ@aﬁB@gyl etc
are used as is generally understood by those of skill in this art. For
exanpl e, as used herein alkyl refers to saturated carbon chains that
contain one or nore carbons; the é%ains may be straight or branched or

i nclude cyclic portions or be cyclic. As used herein, alicyclic refers to
aryl groups that are cyclic. 10 As used herein, cycloal kylrefers to
smumuaiq@ﬂ@%%@@m&%ﬂ@mam@%ﬂ«mwmaMmy%mmawmlrﬂerﬂo

CYC! 11C FARRD AN %Ftvafaﬁn b{;:héaae@ ;%}v.A Sdut LRS 1UNSASN BLes Q0w © O

i pl e bornd, respect cliC portion o0 Q5o Bhai ns may
| ncI udeheime E’uehgrear alkv\bngﬂDmreloftmﬂdvirgrﬂg& mma:rusf%chnbﬁﬁ ebmsairiyg | oal kenyl

means 0 NoCcy.Cc clic ring systemcontaining a

car bonalcT!z;)r%bomgé %b%nggn E méh%g'\g/)? ﬂgJBSrﬁ'gE.\ﬁfj '?,X 'g‘SBBf‘gf’O MAfbon at ons.

—Exergpl w\yemx\mgy@]nscs@yncéwa:leﬂﬁmyéthw di‘rgﬁopwl"ﬁi'b GERCRYE kOBGRESNYkyOr
cycl oheE‘en T Frred i S cI 0 exe An exenplary multicyclic

cycl oal KeHyI 'P'?ﬁ@w %mHBrrBBY I“EA Sm %’y‘E‘P%“IQ@HVY Sgpaust%gv be

| ndeperae ndrl oeudpslps, stk 4y bOﬂﬂoﬂfmi’f@diQo @b, ChrtlxY borndP fioused herein,
"hal oal ky| refers‘ﬁoalome({)alk radical in which one or nore of the

hydr ogé‘H*ﬁ‘[oor?ﬁrbé‘l"boy PrECeH DY 'R Syehriene plfl apuppinclude methlted to,
chl-or ormﬁ\,hycind gropfil uor orret hyl , 1-chloro-2-fiuoroethyl and the Iike. As used
herei n, "hal oal kox refers to RO in which Ris a haloalkyl group. 25 As
use'® her ei n,As ugeg %‘H?%E'rﬁrﬁete"f‘é‘f‘é‘?‘sd‘f?‘y‘“@?%ﬂﬂw‘ cikergt aed a'kROONHRUPR  whi ch R

s sel @ohefiniih ABoulbkitrod adsind or REELEN AR Msé QY& ?A gé@cn‘%& dgwer aryl and p
is O or 1. As used herein, "al kyl am nocarbonyl ers to -C(ONHR in

whi ch RFPYPs PR EEHARY! %PR@/‘T thaﬁﬁ@ﬂéﬂ*fa@l 9r flemeraaqnnylm tre mmgsl , preferably

| ower abWeral®Ph 1ASe e i C i rein refers
Loy K R o) R Y L el pOR e sEhaipgdgher el T

aryl, phat apas § carbonsr dnigjeteged esadiingits ofche roxmviuddd prafided to gr oups
of fepr mt@n mt@s@audmuém k&R 500 alﬁ%mom@apgnﬁg .owerghégg f;m%r bonyl * 'as

used herein refers to in which Ris prefe fovveralkyl or
aryl, plemnst é’d‘ldy'o}’“@ﬁ\é"(‘lalf lPOft'ABS used herein, " aI koxy" and "t h| oal koxy"

refer to _RQAsaGQeﬁ%reld, '?a!lé’gﬂ'yppleans an aliphatic hydrocarbon group containing

a carbon-carbon double bond and which may be straight or branched chained
- having from about 2 to about 10 carbon atoms in the chain. Preferred atkenyl
20 groups have 2 to about 4 carbon atoms in the chain. Branched means that one
| or more loweralkyl or lower alkenyi groups are attached to a linear alkenyl chaiﬁ.‘
The alkenyl group ma{y be unsubstituted or i_ndeper;dently substituted by one or
more groups* such as, but not.limited to: - halo, carboxy, formyl, sulfo,.- sulfino,
' -carbamoyl, amino and imino. Exemﬁlary alkenvyi groups include_ethehyl, |
25 'propenyl and butenyi. - . ' | . |
As used herein, alkynyl means an aliphatic hydrocarbon group containing
a carbon carbon triple bond and which may be straight or branched having
about 2 to 10 carbon atoms in the cham Branched means that one or more
loweralkyl alkenyl or alkynyl groups are attached to a linear alkynyl chain. An
30 exemplarv alkvnyi group is ethynyl
As used here:n, aryl means an aromatic, monocycllc or multicyclic

hydrocarbon ring system containing frem 3 to ‘!5 or 16 carbon atoms




Ris alkyl, preferably loweral kyl or aryl, preferably |lower aryl. 5 As used
herein, "hal oal koxy" refers to RO in which Ris a hal oal k grou

used herein, "am nocarbonyl" refers to -C(O NH2. As used hi@éP 20g cIoaIkyI
refers to saturated cyclic carbon chains; cycloal kenyl and cycl oal kynyl
refer to cyclic carbon chains that .include at |east 10 one unsaturated
triple bond. The cyclic portions oB% he carbon chains may i nclude one ring
or two or nore fused. rings. As used herein, alkylenedioxy means an

-Oalk in which the alkyl group is as previously described. A

;
repl ac FPéﬁ*’tabgnﬁP%gf' & 19 Méﬁ@mpawc'uﬁﬁa% A "RF KGIEALEI9999PSi n whi ch one or

bot h ofuétas @RY@ENs @ Biedel %heh?phﬁ%@n@wy:ws@étrﬁjﬁb rnabﬁrhyben%&gu?et om or
group of atons such as, S, exe ry replacenent

al kyl eReREBYSN G demseialkvb thajogatelsir dowar pkauy ylP)eferrmi (! SrRaPRiaoXyoxy i s
- S- al k& aryi gf@fjﬁi - cIntARYed I?%Inef‘%gIbIoIIk(?ﬁ(Yhé Sngd usegkevl -S-. As used

herein, heteroaryl means an aromatic nonocyclic or ring 20 systemin

~whi-8h-one -or\sritfied hsreiphhecearhenclatwerslivh alkexyr icadonsy stemre s¢at e) - replaced- -

by an gl emgatd sy QrI(IIa‘?ftoBﬁ‘%Py th%%gboqnskllIﬂrthI%XﬁppI: é“ tLp ga””soéyge” or

sul fur. Preferred cyclic groups contaln one or ngs and |ncI ude
from Bb@in aBvt ¢febdatsafiraedbearbon mheashthat ogntaisi amel armbe@ dabyts; gr oups”

e R EERRRY I ARRG B oPE DS SRS, OF RIBS LHLEG Y one o mor

25 substituents het'eroar razof'e pyrazol yl ,
t et r az Glsydsedfhersif, al(@chcorefess)toharefngrqup(szmaeareorycne.) pyridyl, i i dazoyl,

di nyl I I t hi | yl, i nol I dol I
880 nol | n BEIHERNY busitel i Brd ug ARl speriPaliohet cr oaryl

groups cw:icbluelml&rtﬂoc»&mmm«yr m:fer n:i, tyolgetarbomchain Rigatlihdlgse ablegl: as
pyrimdin her ej kox carb ny. s an _al kyl -O CO group.
Exenpl g??/%ns?ﬁl(j(()axtﬁaf) H%I?Iy té'PI?uIB%" rf(?F htrfﬁ/cy 'ﬁoooé't'%x?fcté‘ﬁbonyl 16
Jul'y 268%hon-3@inAsmug erttldur ehd) ring adrharoyl maBafiSed GaER2. As with all groups

descri bed erej t hese be unsubsti futed or substituted.
- Substitut edIAS “&Pﬁ&}%?f‘ ?V@?ﬂg‘g%VIdP%ﬂb%aé‘%ﬁmﬁamC@WO% ‘FrPTwhi ch y2 and Y3

ares i nd&mmiemi‘nlgys;thﬂuﬁ Q@RthiniAY Iﬁay-I:arbSM%Bﬂ:(oInONhﬁIb@d Kyhd andbhyahgy! '
heterogral k go yb InoggrrrnaéI k xem I%ar Rl%)r%é acrh%Ic %Ijoglsi}elntlm ed I over aI kyI )
car box?%‘& %6?(3‘? plary Y y vl rings
include C\(clopentenyi or cycl_ohexenyl; preferred is cyclohexenyl. An exemplary
multicyclic .cycloalkenyi ring is norbornylenyl. The cycloalkenyl group may‘bAe
independenitly substituted by one or more halo or alkyl.
20 As used herein, "haloalkyl" refers to a loweralkyl radicai in which one or
more of the hydrogen atoms are replaced by halogen including, but not limited
to, chioromethyi, trifluoromethyl, 1-chloro-2-fluoroéthyl a_nd the like.
As u.sedrherein'-, “haloalkoxy™ refers to RO- in which R is a-haloalkyl
© group. ' ' '
25 - . As used herein,."carboxamide" refers to groups of formula R LCONH, in -
which R is selected from. alkyl or aryl, preferably loweralkyl or lower aryl and p
is 0 or 1. .
As used herein alkylam:nocarbonyl" refers to -C{O)NHR in whlch R is
hydrogen alkyl, preferably loweralkyl or aryl, preferabiy lower aryl.
30 B As used herem "dralkylam:nocarbonyl' as used herem refers to C(OINRR
in which R and R are independently’ selected from atkyl or aryl, preferably ,

'Ioweralkyl or loweraryl, “"carboxamide™ refers to groups of formula NR'COR.




substituted | oweral kyl), carboxy(hydroxy substituted | oweral kyl),

car boxy(heteroaryl substituted | oweral kyl), carbannyl(lomeralky ..

al koxycar bonyl (| oweral kyl ) or al koxycarbonyl (aryl substituf@duly@@e? al kyl ),
provi ded that only one of Y and Y may be hydrogen and when one of Y and
10 Y3 is carboxy(l oweral kyl), carbﬁ y(aryl substituted | oweral kyl),

car banoyl (I ower al kyqg, . al koxycar bol ﬁf(lomeralkyl) or al koxycar bonyl (aryl
substituted | oweral kyl) then the other of Y and Y3 is hydrogen or alkyl..

Preferred for Y and Y e i ndependent | dr ogen; al e -

cyano( | ower aﬁ‘sk'ﬁ%daherﬁ'f‘ya? k?/’fycaﬂ%ﬁlé’ o8P HF%@/FX %g%r;?ﬂ) I'Ekf&)rcaﬁ kY1),

car boxXy{ el IR ©uIsA,| hraisbll RERlIKY Gr ahh, priatersialy Baureiy hdyl. oweral kyl). -As used
herei n, any correspondi ng N (4-hal o-3-nethyl -5-i soxazol

(4 bl o- 5 WA S0 SPEPYE. i (GO HOLRT 1o B0 G i
N-(4-hai g,-a‘ik\nebrlayérab@ 1b@emz\ployaryuhb&éeﬂaaiyqnamnaimI 5-isoxazol yq,

N- (4, 5-di net hyl i soxazo derivative_ thereof refers to conmpounds in
~whi & Are |s”‘9t H%eds'a‘?fé'”ashiﬂﬁgk@@/ cHipuRiYpecvrire & sye Bdpalkyr t h, but Ar'
N-(4- hgrQam- met hyl - 5-isoxazolyl ), N (4-hal o-5-nethyl-3- i soxazol yq,

N (3, 4- d| rret hyl 75-i soxazol yq, N (4-hal o-5-nethyl - 3 i soxazolyq,

N- (4- hal o- 3-Avet#sf bgejng orampicgponyt” refes 19-df -3-isoxazolyg in which

halo. is anyA@aééodﬁerew ef B Y reFlrsQo: sa%.raw%sc,}s;ﬁ@%awrﬁmam; he
abbrevi ations for any protective groups, amno aci.ds 25 and ot her

corrpoumloa"@tne' ayhkedsalkyrdil gefee do oivhies ghrben chainadbar cidetpttigrstr  common
C i P on
BI ocC enclyn%a tﬁg%(??g lqjer e s'egeé F Igl%’:zg’g%"hgr?@%ﬁé lfﬁbgﬁz@ﬂ Eﬁﬁ)rﬂgy. Sal ts of

sul f onantldee coapogndstwanort tnereefdsedirimast s descri bed in det ail herein, salts;

pref erably Rghgéﬂne%r%ns%xéy?eng\illloa(g;% 9nan), ds. ‘ﬁ&i"@)og;e |n OpvhiEhCple ' n the

formul ati ons an hod ereln are 'tho |ch is an ,
i soxazodlleytamour Fveascmﬂfp@umdsdarzebed epy wwnbynalhe Oﬁmikn!mwehdxw 16 July

\iglogh @%E&ﬂ% g!ene?lﬁey 1? \nshlcrt on Sgrb | *he oxyigeﬁa%grs is. %pl}la c:H 10 in
15 by a similar behaving atom or group of atoms such as, S, N, NH, Se. An R
exemplary replacement alkylenedioxy group is ethylenebis(sulfandiyt).
Alkylenethmxyoxy is —S- alkyi -0— , —0O-alkyl-S—~ and alkylenedithioxy is —S-
alkyl-S—. '
As used herein, heteroaryl meéns an aromatic monocyclic or fused ring _
20 system in which one or more of the carbon atom,é in the ring. system is(arei '
replaced by an eiement(s) other than carbon, for example nitrogeh, oxygen or
sulfur, Preferred cyclic groups contain one or two fused rings and include from
-about 3 to about 7 meémbers in each ring. Similar to “aﬁ/l groups", the
hetero'aryl groups may be unsubstituted or substituted by one or more
25 substituents. 'Ekemplatyz heteroaryl gr.b'ups inciude pyrazinyl, pyrazotyl,
tetcazolyl, furyl, (2- or 3-}thienyl, (2-,3- or 4-lpyridyl, imidazoyi, pyrimidinyl,
isoxazolyl, thiazolyl, isothiézolyl, quinolinyl, indolyl, isoquinolinyl, oxazoly! and
1,2,5-oxadiazolyi. . Prefefred heteroafyi groups include 5 to 6-membered o
nitrogen-containing nngs such as pyrfmldmyl . ‘
30 " As used herem alkoxycarbonyl means an alkyl-O-CO- group. Exemplary

a!koxycarbonyl groups include methoxy— and ethoxycarbonyl



(|) R1 and R2 are each mdependently sel ected from H, NH2 NO2, halide,
pseudohal i de, al kyl, al kenyl, al kynyl, aryl, arylal kyl, heteroaryl; al koxy,
al kyl am no, al kylt hio, al kyl oxy, hal oal kyl, al kyl sul fi nyI , 1@alyly RA0R f onyl ,
aryl oxy, 15 arylamno, arylthio, arylsulfinyl, arylsulfonyl, hal oal kyl,
hal oaryl, al koxycarbonyl, [ alkyl gr bonyl , am nocarbonyl, aryl carbonyl,
fornyl, substituted or unsubstitut&d [ am do, substituted or unsubstituted
ureido, in which the alkyl, alkenyl and al kynyl portions contain from1 up
t o- about 14 carb atoms and are ei th strai ght or branched_chains or
cyclic, andthe egpj remof?f% RCYLBIFESF A (F)P'S'm ﬁfoﬂ’fth@“ geurpdesgibad 16

car bonbereix cepse gI‘mipsRBav ﬁenﬁ{subcaltutie @*sdb%@iblﬂ@ﬁa'&ﬂﬁtmﬁéd (ii) R .and RZ

t oget her ,f or erenls iii) R and R2 together
form 16385 O%f'&%‘#e)s HRUPIELRN Bhe QHXV‘E 'ﬂr‘ﬁV!CE‘oY?tﬁlﬁzfAﬂer is not phenyl or
napht thewbﬁmhrﬁrv hv/cfroblenﬁ 5alklr!$@¥§\'?<ﬂl|oWe}alQ~PI) hh&%mw%@gfeéaélk)w unl ess the:

i soxazole is | o-i1 soxazole, a hi gher " al Kyl

--C15)- |QBSPQféSi'%We@PkVPhéamwmhsuqsgt%eqiewsz sxarﬁoammmvt hat is -
unsubs tiib4tt@ek oSk ) Ot arBo RARIdb AN sQBsMa?ecﬁgMR%Qﬁyl yde-1i nked phe“y'
e’

group. In preferred enbodi ments herein each sel ected

i ndepeRa@RxY Petqraaivh shstitited fowgralndt. carkemyiilloemskylal kynyl , | ower

hal oal Kidoxycaif be ye not halide. In
certain e c(:) |?1§ﬁ‘tis léa#gﬁgu gtggg%&g%@vg%ewc gg{“‘%@ﬁwgﬁ”‘\’@? oviso that the
conpouREPvidechtat onbhpos of 3’2rae|@h\93hs@\2b(eemmgw-| eh pdled]dnd, & 1efi axol - 5-

yl yaceiyl 0 Q diu alt;

Ko Ry e SN BRI P BEE e TR A

(4-chl ’é?@aﬂlqumtﬁw)se&t&zmwbwl(ldwemwn)eQaIRBx\tdermmveﬁrQCar boxani de,

sodi u 4 2005 34 trim

et hyl %ﬁ%}}l‘t?%zl? - cﬂﬁgﬁ ¥|l'%%<wée{lum¥ gglysgsczja;%l kY quﬁﬂn‘ifla}k vl

t hi ophBrededed bxrayii aed YS cuie umesamctentlerhmegﬁe’h WWioxmulbWeralB,mé} 6-

“trinmet o 5|sox zol yl,sul fa

t hi ope%igg%giéé)fbﬁo%r&ég gl um ¥a?w rag%) Cgerot’(ﬁi31 %%HF%N?%WQF&MH bed in °
defli | ah‘élceftranmvlﬂqueralwllbl phenyl or is a single ring het erocycl e, g,

particularl red rin i.c or tricyclic
het er ocycl e t% dcr}%g%)gi %gy 33&8?“&0‘}%'\’8‘6&@? gu‘?‘ﬁ%’? Ljd?f@‘az?l'é{’ef\‘oat om
“sel ect (?Hhﬁhocﬁm@thﬂ SamdeRa\Z} N3 thdinTeiting ; 5- wbeﬁﬁnlﬁﬂZ\I@mmb@Lm&idﬂmli 0 about 30

gar b bo”34§8§£§olyﬁrﬁf&r€‘§] Y3 ek toxazoFyl)prl\ﬂ 53 e 53 .sgxazglr}ﬂ 's selected

_ derwatlve thereof refers to compounds in which Ar? is the same as the
20 compound specifically set forth, but Ar' is N-{4-halo-3-methyl-5-isoxazolyl), N-
(4-haIo—5-methyl—3—isoxazolyl}, N-{3,4-dimethyl-5-isoxazolyl}, N-(4-halo-5-methyi- .
3-isoxazalyl), N-(4-halo—3-methyh&isoxazolyl), ar N-{4,5-dimethyl-3-isoxazolyl}
“* in which halo is any halide, preferably Cl or. Br. |
As used herein; the abbreviations. for any protective groups, amino acids
25 and other cempoends'“ are, unless indicated otherwise, in accord with their
common usage recogmzed abbreviations, or the IUPAC- {UB Commission on
~ Biochemical Nomenctature {(see, (1972) Biochem. 11:942- 944]
: 'A. Salts of sulfqnam:de compounds
_ IQ the embodimehts_descrieed ‘i-n'detail herein, ‘sal'ts,- preferably sodium
30 salts, of sulfonamide compoends for use in-the formulations and methods
provided herem are those in which Ar is an :soxazole and the compounds are |

: represented by the formulae II



10 hydrogen, al kyl, al kenyl, alkynyl, aryl, aIkyIaryI het erocycl yl ,

aral kyl, aral koxy, cycl oal kyl, cycl oal kenyl cycloalkynyl C(ORS5 and
S(O"R15 in which nis 0-2: RL5 is hydrogen, alkyl, alken{fJugPR9mny!

aryl, alkylaryl, heterocyclyl, aral kyl, aral koxy, cycloalkyl

cycl oal kenyl, cycloal kynyl; R42 angd, R15 are unsubstituted or are
substituted with one or nore substituents each sel ected independently from -
15 Z. which is hydrogen, halide, pseudohalide, alkyl, alkoxy, alkenyl,

al kynyl, aryl, heterocyclyl, aralkyl, aralkoxy, cycloalkyl, cycloal kenyl,
cycloalkynyl “OH, CN, C(O)Rt6 C02R16 SH, S(Q"R16 in whlch nis 0-2,

NHOH, NR 12 R 6R'N02, N3R' OR 6, R12NRORL6 ancR CONR12R16; Rt6 is hydrogen

al kyl , al kenyl , aryl, al kyl ar hetgerocycl yl, aral kyl, aral koxy,
cyc oaIkyI cyclo i i
i ndepe eng x_fro
al kynyl"}" aryt, alk

n1hydrogen al kyl, al kenyl,

nd®Z, Bscsel
0 nal Kyl , aral ko %b cycl oal kyl

ryl, het grocytlyl

-wcycloalkenyl pycloa kynyl - C(OR' and- S(C»"F?‘i n -whichnis 0-2; and-R" i~

hydr ogen, aIkyI al kenyl , aIkynyI, aryl, alkylaryl, heterocyclyl, aralkyl,
aralkoxy, cycloalkyl cycloalkenyl orcycl oal kynyl ; each of R42, R12, R15

and®R16 may be fur 25 ther substituted with the any of the groups set forth
for Z. mﬂﬁhﬁpé?eWFbB BiSteAdht &) Pelidias, folesi s aryl, such as phenyl or

al kyl  phenyl, hydrogen refard e¥&al Alak¥ndehBySseidcRed h@npﬁmﬂund@ Jorovi ded
herein Are |ncludes thienyl, furyl and pyrrolyl, benzof uf

benzop§riidsy preudahizbidn. h@'bﬂypikewnzw(vbyff @r¥jl arylafiorh ZuTteopsvl. e-‘ﬁiylvxv 30. and
i ndol ybukogﬂnz&[mﬂm oézwil)xfﬁsﬂaséaaghpQ@n}béufman%uk%nsunﬂoﬁyuﬁia?iaemb' y N-(5

i soxazol yl) 3-isoxazo e sul fonam des are I'soxazol yl
sul‘lﬁonamlafe'@o awdF t%@rﬁwﬁaﬂn@svls%@wi frodonallivh halparvh @lkpavgarkgd. -35 R R R

R R ngik%ahbom,tr amtRocarbon V\E@r@l fdrmysgubm Mt(ﬁi §Pun b'éltaélJtlaJ:l) 1 O0x H

X Hin whic S, ich contalins up to about 30 carbon
at ons, nnyicefselbamuyedmt U“S.lLG),St'miﬁ@ Lp@léf)emawhyhlthe@ﬂm oikkrivEageé| ected from

2?’2[ f(’gl@h‘t af‘;‘fs%fﬁﬁg}‘f E@@‘?I’ﬁﬁ??ﬁ;]‘ ,uﬁ't%}’zf%ht 1A Hroo LI AEXY ard GRS OCYC! yI‘,
straight or branched chains or cyclic, and the aryl portiens contain from about 4
20 to’about 16 carbons, except that R? is not halide or bseudohalide; or,
(i) R' and R? together form -(CH,},, where n is 3 to 6; or,
(i) R* and R? togéther form 1,3-b1.;t'a'dienyl, and
* with the above provisa that Ar? is not phenyl or naphthyl when Ar' is N-(5-
isoxazolyl) or N—(3—isoxazolyn unless. the isoxazole is a 4-halo-isoxazole, a 4-
-« 25 higher atkyl {C; to C,4)-isoxazole, or the (_:ompo.und‘js a 4-biphenylsulfonamide
AN that is unsubstituted at the 2 or 6 position on the sulfonamide—liﬁked pl‘ienyi '
_ QFOUP-' | , . |
in preferred embodiments- heréin R' and R? are each selected
_ mdependently from among alkyl, lower alkenyi lower. alkynyl lower haloalkyt,
- 30 hahde pseudohallde or H, except that R? is not halide.
| In certain embodiments, the sulfonam|des are chosen Wlth the praoviso
 that .the compound is not 4- chloro 3-methyl-5(2-(6- methy_lbenzo[d]“,Bldaoxot -5-
_ .yI}acetyt)—3—thieqylsuifonémidd}isoxazole, sodium salt; Nz—(3-cyénometh‘yl-2,4,6—
trimethylphenyl.')-ZB(4-chi_orb—3—meth_yl-5-isoxazolyls;:|famoy|)-2— |
35 thiophenecarbbxamide, sodium sait; Nz—(B-acety!oxy'm'e_thyiQ,4,6-




cycl oal kenyl , cycloal kynyl, C(O R15 and S(O)" R15 in which nis 0-2; R15 is

hydr ogen, al kyl ., afkenyl, alkynyl, aryl, alkylaryl, heterocyclyl, aralkyl,
aral koxy, cycloal kyl, cycl oal kenyl, cycloal kynyl; R' and #6 Buly 2605
unsubstituted or are substituted with one or nore substituents each

sel ected independently fromZ, 15 which is hydrogen, halide, pseudohalide,
al kyl , al koxy, al kenyl, al kynyl, aﬁﬁr, het erocycl yl, aral kyl, aral koxy,
cycl oal kyl, cycl oal kenyl, cycloal kynyl, OH, CN, C(O R16, CO2R16, SH

S(O"R.6 i . is 0-2_ NHOH, NR 12 R 6, N02, N3-, OR G . RL2NCORL6 and
CONRL2 1B HP(\{\%“”"§”13’93&"?58‘€H'3 ey -5-sppaaaiisutiameyivd- . aryl, alkylaryl,

heterOﬂ?fyObNénecartmlkade aodlusOXMic; 6y Rk Qﬁhfd’ bxyrﬁé’tﬁlyp@w(@nw or cycl oal kynyl
20 R12, .which is selected i ndependentl romR' and Z, is selected from

hydr og&imetiyiRRanyll-3r @esiqro-Ssmeyimgis- 'SQK%O'V'%”@W%PQ het erocycl yl, aral kyl,

ar al kOXb{ngry&JaﬂﬂJxlﬁwlde rleakkenyl, cycloal kynyl, C( OR' and S(O"R'-in
which nis 0-2; and R' is hydrogen, alkyl, al kenyl al kynyl , aryl,
—al k¥l aryl, BRCefaRyeladimants cv@ﬂcnbadm Heteyl hef@(tlycAf af’r RVA- blpbwitml kenyl or -

cycl Oatské{@)flgie BRS RefoRcle, %a?mcupa @m‘g eFQ?‘Iyr o ¥ 245 @E ?lFbSt I tuted

wi th,the any of the groups set for ; (S pre era
hydr og&h rafoir heﬁ!@ﬁvcl%shqéh@nwmoronald(yhorphemybulaﬁlomaahmrqatom t he

Conpouagl%ctét‘fﬁo:% @'@Qﬁ@ n?““t:mﬂé‘ re\?vH e ﬁ’m cfoﬁtéa‘ns gil arb%f ?% bl'y

N- (5-i soxazol yl') or xazo men escribed in
det ai | CREYOSI atomAy erﬁlfsrabhn brmyl‘lo hmr;zlgrefe%ﬂ)!pyrmd yhd (srseﬂecgéd)liﬂ)nﬁ hat is a

ar o0p. Y aRoR; 309, afken e GERE i syl hoodevbadBtbivsiety T A s
N-(5-i §MR1&Z|(|5WIC)beaikE&h‘(BcvsloaiazowyIC)(O}H&F ondﬂ&;ouh‘é ifh ovtItHh & is IOV2; 35 16 July
2005 904yl ol o bt Ba S Sl o8 8"
subst i tﬂrﬁtﬂe@(\atcvaimylkor cablloapxeev!t, icya®alkynils RhashRl*age @hsdgdtitvadd e of the
e G R T B S
seflbct €d vesch is hydrogen hatide, pseudohalide, alkyl, alkoxy, alkenyl, alkynyl, aryl,
heterocyclyl aralkyl, aralkoxy, cycloalkyi, cycloalkenyl, cycloalkynyl, OH, CN,
ClOIR'S, CO,R'™, SH, S(0}),R'® in which n is 0-2, NHOH, NR'?R', NO,, N,, OR‘G
R™2NCOR' and CONR™R; R is hydrogen alkyl, alkenyl, atkynyl, aryl, |
E alkylaryl heterocyclyi, aralkyl aralkoxy, cycloalkyl, cycloalkenyl or cycloalkynyl;
- 20 R ° which is selected lndependently from R* and Z, is selected from hydrogen,
alk’yl; atkenyl, alkynyl, aryl, alkylaryl, heterocyclyl, aralkyl, aralkoxy, cycloalkylr,
cycloalkenyl, cycloalkynyl, C(OIR' and S(0},R"" in which n is 0-2; and R is
hydrogen, alkyi, alkenyl, alkynyl, aryl, alkylaryl, heterocycivi, aralkyi_, aratkoxy,
cycloalkyl, cycloalkenyl or cycloalkynyl; each of R*2, R', R'® and R'® may be fur- ‘
25  ther 5ubs;itu=ted'f with the any of the groops set forth for Z.
' In preferred embodiments herein, R* is ar?l, such as phenyl or alky!
phenyl, hydrogen or loweralkyl | 7
Thus, in-the compounds prowded herem Ar? includes thieayl, furyl and
pyrrolyl, benzofuryl, benzopyrrolyl benzothieny! benzoiblfuryi, benzo[blthlenyl,
30. and indolyl (benzo[b}p\/rrolyi) and 4-biphenyl, and Ar' is preferably N- {5—
isoxazolyl) or N- {3-isoxazolyl}. The suifonamldes are N- -isoxazotyl suh‘onam:des A

and the compounds have formula HI:




follows from (i) or (ii): (i) R8, RO and R10, which each contain hydrogen
. or up to about 50 15 carbon atons, generally up to about i(%] rrgbﬁ o
generally 20 or fewer, are each independently selected fr H'V %en
hal i de, pseudohal i de, al kyl, al koxy, alkenyl, alkynyl, aryl, aryloxy, I
het erocycl yl, aral kyl, aral koxy, é% oal kyl, cycl oal kenyl , cycl oal kynyl ,
OH, CN, C(O Rt 8, (OAcch:CHRl C02Ri 8, SH, (CHZ) C(O)(CHZ)ORS
(CH2),(CH=CH), (CH2)"Ri, (CH2), C(O)(CH:CH) (CH2) "R18 20
(CHZ),(CI—I:CI—l),C(O)(CHZ) R18, (CH2), NH(CH=CH), (CH2)"R18, C-N(O—I)(CHZ) Rt
(CH2), (CH=CH) , NH( ) R18,s (CH2) , GO NH( 2)0R|Fe C(O (CH2) , NH( CH2) " R18,

(CH2) , NH( CH&y" R18, 2) /R18 S( rrR18 in mis 0-2, s, . nand-r are
each in ent | y blc}/ , , NRj 8R19, NC2, N3, OR18,
R79NCOR1S @e\mgalsﬂ T e 1 758 he@t ed from hydroddh, al kyl ,

al kényl ,” a K nyI 25 aPyl, al kyl aryl ,. aIH<oxy, aryl oxy, heterocyclyl,

ar al kyI ar al koxy cycl oaI kyI cycl oaI kenyl, cycloal kynyl, C(OR 20

--S(-Q)" R0 i.n R20 -are i ndependent ly sel ected from-
hydr og&h W'};\?%‘l IS Sy % VF‘ 'aMkhyﬁ'g/ﬁ ‘é‘?f}}P‘“S URekoet et \AC catbey gy,

het er ogyefeydbiy a|tKODQ’,m@*eYdr@?éYabt@ﬁaﬂokfyland a %ig&)é}d fr&ﬁ(@\%@g%w alkyEycl oal kenyl
or _.cycl oal k and any of the grou s set forth R and H10 30 are

undt sﬁ“’t%f'tvgcf¥'8’f“/bl%§*t? teed. Grterpcanivl.sirplkyl orRkexy. seeloplwt.h for Z, which

i s hyd:&amrkenha'cv@hﬁankpﬁﬁumﬁi'49.¢d s?d))kﬁ("sun @vrham.s@' xedyle al kynyl, aryl,
aryl OX¥W het eroc cIyI ar al kﬁ/l ar al koxy, cycloal kyl," cycl oal kenyl,

cycl oalWgFRaen. ely @Wenvt:(adb)\m afmzmtﬁfvlshﬂteslmhﬂzqralkm winalsrn i s 0- 2,

NHCH, (Ng%,,a GC%Q, %@{;g | ect ed
from E}%%ogg(jeﬂn al k;ﬁgﬁy’a%ﬁﬁk E% 208% o Fé‘jeny(ﬁzgrar;/ls SSI ESI gr yl,
het er oé&‘é?%”tedawatlhk@ﬂe Ofafmkwwbsatlwlnk%)m’ch eslet izl lh%peﬂdcw dahkenyl ,
eydlspabitis n0ONFRh A0 SRR Ml S0, AP B, and | Hes are

i ndependently selected from rogen, ken aryl,
al kyl ahgteropesidy @t%}‘cdf pratkapal Mioalmlabmwkerwwnma{&\hwi ctyidl 6all kenyl or

e AR L el S
(CH2) , & YSPREHI GOBR G D)’ UﬁZ”)deH(e@—lzb)k\le&er(m-ﬂhNﬂ(M) R18 or
e B Stk A, B3R S o TR B D
- 2- ?85i tH'brwhiehds selectetiOndepententh rfrloaga“tandt heistseleeredl frofnUiydrogin, Y Y
PYrrol ﬂlky! alkenyl, alkyny!, aryl, alkylaryl, heterocyclyl, aralkyl aralkoxy, cycloalkyl,
: cycloalkenyt cycleatkynyl, CIOIR and S${O),R" in which n is 0-2; and R is
hydrogen, alkyl, alkenyl, alkynyl, aryl, alkylaryl, heterocyclyl, aralkyl, aralkoxy,
cycloalkyl, cycloalkenyl or cycloalkynyt; each of R, R'?, R'" and R'® may be fur- |
N 25 . ther substituted with the any of the groups set farth for Z; and R"' is préferably.
~ hydrogen, aryl, such:as pheny!l or a!kyl phenyi loweralkyl; or the compounds
' are 4-biphenylsulfonamides in whuch Arlis preferably N-{5-isoxazolyl) or N- (3-
-lsoxazoly[
' Among the embodaments descnbed in detail hereln Artis thienyl, furyl
30 pvrrolyl or a group that is a deruvattve or analog as. descrubed below of a
thienyl, furyl or pyrroiyl group, :ncludung benzo[bl derivatives such as a -
benzo[t;‘]thieny[T Ar'is N-{5-isoxazolyl} or N-{3-isoxazolyl). ‘Ar? has the formula
V:

- 35



J (ii) any two of R8, RO and RRO with the carbon to which each is
attached forman aryl, aromatic ring, heteroaromatic ring, carbocyclic or
heterocyclic ring, which is saturated or unsaturated, contéﬁdWM@09ﬁon1about
3 to about 16 nenbers, preferably 3 to about 10 nenbers nore preferably 5
to 7 15 menbers that is substltuteq;mnth one or nore substltuents each
substituent is independently selected fromZ, the other of RS, R9 and RIO
is selected as in (i); and the heteroatons are NR', 0, or S, with the
proviso that Are is not 5-hal o-3- |oweral kylt5enzo[b)thienyl,

5- hal o- 3-gower al kyl hgnzofbl furyl, 5-halo-3 | oweral kyl benzo[b)pyrrolyl. 20
In the enhodi ided hereln t he -al kyl, al kynyl and al kenyl

portions substituent are strai ght or branched chains,
acyg ic ofs. eyclic, dypreferably have fromabout 1 up to about 10

car bonst iy rg *bre enbodi nment s theﬁ“ﬂave from 1-6 carbons. The
aryl, alicy@dic, aronatic rings and heterocyclicgroups canhave from3 to
-~16;~general|y, 3-7, 25 nDre often 5-7 nenbers -in the rings, and nay be -
single.or fused rings. ring size and carbon chain length are sel ected
up to ﬁﬁ“ﬁW§h s G OTHQ é@ﬁV??h s ypptedEgieatisivads and retains activity as

an endahfetdimnb@BLiRgRaicat ato4 A & SHCE ist fpound
i nhibits bi ndg {%r@H}/aeSO%a nnyﬁg(r)eftstl)ubl n@drl irslganfiémmptﬁC'Fg t&leatrﬁ(\:lgg)éﬁﬂ?h
0 i

sul f on@PYE; © Wbrhehich the subatiueetsateranideeh erématio. ahptmept or at a
concentor detBc@lic! @%S: Bhak: 2ROk hﬂﬂarg'\élacmn&{p%hééﬁt‘?@ sefpodient s of

interest herein, R9 and RO are hydrogen, e or “nor e
pr ef er ABHYVHI@PLELS 6 halide, and R8 is sel ected fron116 July 2005 -38

CO02R18, (CH2 " 10 " = NOH) 2), R 8,
o C(g)(cL q%ﬂﬁﬁﬁe(w&%w@ﬁ@%ﬁcﬁwp ‘ﬁf§°%‘ ) ?\IH(CH =
e rovi so
‘that if RBis CO2K B df% h&wh%gw éﬁ@ &fg%@d&%cﬁ%‘yﬁ &¥p) " R18, P
(CH2), @("@Pnﬂ(a@%m)/" RI¥. éfvf?m-lzyetMQ/taﬂdaHﬂByu srafitueayy | gyclddiiey/ phenyl group is
SUbSt'EﬁE%Qm%Rw'%9§%a&%ﬁﬁp (?@W§KH§ Ref s ?##Ef gx)ﬁ ggrone of those

positions iIs orf erre oun het eroaryl ,
preferéﬁHﬁCHQMﬁhbhgm ﬂ@HﬁﬂCB=#QMU§w5}RH ﬁ@ﬁﬂﬂﬂ@gﬁ&&acahpmmjerhbly phenyl or

Py rRigN Qtﬂyi'(cﬁfméﬁ) BIAI@L R Y (DB = cry (o) B2, = N{OH}CH,) R'®
- {CH,)(CH = CH),NH(CH,} R®, (CH,),C(OINH(CH,},R™, C(ONCH,),NHICH,) R,
(CHR ) NH(CH,) R, {CH,}R™, S(0) R in which m is 0-2, s, n and r are each
independently o to 6, preferably 0-3, HNOH, NR'"R'?, NO,, N,, OR'®, R"*NCOR'®

| and CONR"R'®, in which R is selected from hydrogen, alkyi, alkényi, alkynyl,

\25 aryl, alkylaryl, atkoxy, aryloxy, heterocyclyl, ara{kyl—‘ aralkoxy, cycloalkyl,
cycloatkenyl, cyc!oa!kynyl C{OIR?, S{0) R® in which n is 0-2: and R'® and F{2°
are independently selected from hydrogen alkyl, alkeny! alkynyl, aryl
heteroaryl, alkylaryt, heterocyclyl, alkoxy, aryloxy, aralkyl, aralkoxy, cycloatkyt,
cycloalkenyl or cycloalkynyl; and any of the groups set forth for R%, R? and R'®

'30. are unsubstituted or substituted' with any substituents set forth for Z, which is
hydrogen, halide, pseudohalide, alkyl, alkoxy_,-l alkenvl, alkynyil, aryl, aryloxy,
heterocyc!yl, aralkyl, aralkoxy, _cycloalkﬂ,_ cycloalk’eny!,'C\}c.loalkynyl. OH, CN,

‘ C(OiRz‘, CO;%R’-".; SH, S{0),R?" in which n is 0;2,' NHOH, NR?2R?, NO,, N;, ORZ‘,

R?2NCOR?" and' CONR?2R?'; R? is selected from hydrogen, alkyl, alkenyl,




‘al kyl enedi oxy, parti

- Cco

In the nost preferred conpounds herein, R18 is phenyl, which is
substituted at nore than one position, and nost preferably at |east one
substituent is at the ortho position, RO and RLO are each Mydy¥g88° hal i de
or 15 loweral kyl, preferably hydrogen, and R8 is C(O NHRle, C(O CH2Ri 8,
(CH2)R18, with the proviso that if;;Re is C(ONHRle, then the phenyl group
must have at |east two substituents, preferably one of the substituents is
in the ortho position. In other preferred enbodi nents, Ar2is a ,
benzo[ i , | indol yl_.(benzo[blpyrrolyl), with the
pr ovi s%]%\)ﬁgtﬁrbﬂlé a@%g%gz{eﬁécf% grshkggtal"{%gc? ’eéra};{(&\)&y‘t ke '%at}g%ti tuents are
ot her chalvatkehdl cycRalkowdr QIR afd @Y REdAN v@udIshii¢ QentanddR? ' tdne benzene
ring, igac t.limted to, on r re. . selected from

e opithaeRl G Rordd Btk Bor R B G 5 et i emedi oxy,
et hyl eréditaxly hetergtyclpantaliodl anlkpxpheyytbalkd] eriiduiteny Bocydbaldi@iihyl am no,

b l . . i.cul ar.l . oK . h \ h ,
B N e s o T O TR NG

hlerkei _nl,(Cng),lea_‘,(QBhetemMHyﬂR%qbetgﬁ;(ed{ :facmgmaar(mﬁginﬂgl kyl , : ower ?Ikklenyl : dI ower

al kyn r ' 0a), r : R, is halide or |oweral kyl, and nore
pr e1¥e%lé%ﬁf)%wpgé'ﬂﬂ?’a#zé(og@%mﬁfmﬂ meEHy N H Ry or Wh{z)ﬂﬁa%’he, nost
acti ve anddipauadanprigosideshtbienty §,or&SmeMibde))ersh Me ddl Yolip hAdidtding
assays, R is bromde or chloride. For use in vivo R 1s preferably

chl or i &S R OSHBFISEGE 299 wRtarRRly gseeTbrTeaneabbEi repsiiomselative t he

f orteul ab itbasincasd & thes@binyMiusAbt ByRbiyl;ne above: conpounds in which RB is a

phenyl acetyl - O the conpounds . described herein, those that inhibit or
i ncrease an endotfefPhtweaf Bt <& ard V) wiph Upy calbentio sgvseaeivicent rat i ons of
less thefacab® térrd GnRMIABRMIR! @1d, GteMBicthaticRiRf QEFRE AfE L hose that
inhibit or increase an endothelin-nediated activity by about 50% at .
concent BEPEYICHHNY. gulich insatared of upMiurased qmedieinaldfrym abest 8an  about
0.1 pMabeuensmmembbisShedrakbl b 85Sbhan - preferabl y
I es% t han about O, OOIBEM I%Q_i S not eg ?ﬁ‘gﬁﬁ%{gf @égeg'rl}qelgégggge?géf the 1C50
r'f. ent"?%ﬁ‘??fﬁ that srsbs et viitheone oy More selziayents.seashrrmstitusedrs f unction of
10 i ncikfdpe aaeﬁma@g{egr@omﬁqugégxﬁﬁﬁgt ﬁﬁhh@ﬁtd’ig(‘sbfeggohg%m m.refer to the

assays that are perforned at e assays are perfornméd at 24 C,

_sonewh@dHhghetereatams FphR' 19, pCSo vdtntherrpviss oes A ds obfsBrhabr3-

Accor did\gbikyl8dH oIl &I, S5nb P I GABGRUCAL L BRSHAT §-rakeyt 104 ol d higher.
' loweralkylbenzo{blpyrrolyl. , ' '
20 in the embodiments provided herein, the alkyl, alkynyl and alkenyi

' portions of each listed substituent are straight or branched chains, acyclic or

. cyclic, and preferably have from about 1 up to about 10 carbron_s: in mo,ré
preferred embodiments they have from 1-6 carbons. Thé ‘aryi,'al'icyclic.,

aromatic rings and heterocyclic groups can have from 3 to 16, generally, 3-7,

25 more often 5-7 members in the rings, and may be single or fused rings. The

riﬁg size_ é_nd carbon chain length are selected ub to an amount that the resulting
molecule binds and retains activity as an endothelin antagonist or agonist, such
that the resulting compound inhibits binding by 50%, compared to binding. in

~ the absence of the sulfdnamide, of an endothetin peptide to an endothelin

30 receptor at a concentration of less than about 100 7Y |

' In preferred embodiments of interest herein, Rs’:and R'C are hydroge.n',‘

halide or methyl, more prefera'bly hydfogén or halider, and ﬁ“ is selected from

ey
N 1




Al so anong the nost preferred conpounds for use in nmethods provided 15
herein, are those that are ETA selective, i.e., they interact with ETA
receptors at substantially |ower concentrations (at an | CEDhdy 20@mst about
10-fold |l ower, preferably 100-fold lower) than they interact with ET5
receptors. In particular, conpounds that interact with ETAwith an I CSO of
| ess than about 10 pM preferabl y-3%ss than 1 pM nore preferably |ess
“than 0.1 pM but with ET, with 20 an | C50 of greater than about 10 pM or
corrpoung hn,a interact with ET, with an 1C50 of |ess than about 10 pM
prefera h? e HENGHAR". 16He! (BHet GHRKIHLLRI%e €5= NHAM(OHL,AM  but with ETA
w t h an{¢igne(oficgraai t\hgua. 1 @ferred. Preferred
conpoundslq%gl so i ncl uggtglg%o'uﬁgg Hat Q':gﬁ“e%@ll;&{f)g%e'ptor 25 sel ective or that
bi nd t ol Bt NHEECHFGHCHli ki “afCH. 08 o CH) d8HCHR®RI*about 1 pM ET, sel ecti ve

[ east abaut Ao oA e P B L R LR hey T i er et

—wi-t-hD EFAh- @8 a0 08 thatif Rhisge0 FOhpoURIdS0IRA(GHs) &, ect ed from anong al-kyl, -

| oner  akkgam! rgal I Loal kyl _.haljdg or H and R is

hal i de o¥ go. 2)1th)lv(\g}rl§FFl{<y'l ({&@%gq)}ﬁ'ﬂm?’gﬁ 88(%8& ?Héjngs,’s RYepY. bromi de or

~ chl ori déhe phesvepeiobyis salitonicdest IBStant fbdtiaise afelppsierbly,ndegagpdent Iy from
2t ne MR e RLSURIS U1 o205 " 40 posi ton (see, e-q.. formil ac

11 and 1V), In thearylersd caniiounigClElieanPar hb@rdayl YretBRBYha@Rg § Soxazol yl,

whi a ituyted or substjtyted with Z, which is preferably
1 omg§al Eﬁ?“ﬂ?’” er% a*faﬁ‘.e N9 fparejge fiﬂﬂv FBRBHLT iRy g, mast greferably |

benzo( bpirdnivbphene, .indolyl 5 (benzo[ bl pyrrole), or benzo(blfuran Anmong the

sul f onam de Lts provided herein are salts of conpounds represented by
the formula E??th,e rf-‘ég) p’ﬁ%"ﬁﬁ GRMorPes nere, IKGigpheryl. whichyis 3 SO N N N

substituted at more than one position, and most préferably at least one
subs..titue'nt is at the ortho position, R® and R are each hydrogen, halide or

15 loweralkyl, preferably hydrogen, and R® is C{O)NHR'®, C{O)CH,R', {CH,)R'S,
wfth the proviso that if R® is C{O}NHR'8, then the phenyl group must have at
least two substituents, preferably one of the substituents is in the ortho
posiﬁon. _

_ In other preferred embodiments, Ar? is a benzoiblthienyl, benzolblfuryt, _
20 or indolyl {berizo[blpyrrolyl), with the pfoviso that the benzene rinlg is
substituted and the substituents are other than.5 halo, 3-loweralkyl. Preferred
substituents on the benzene ring, include, but are not fimited to, one of more.
-selected from alkyie.hledioxy, particufarly. methylenedioxy, preferably 3,4-
met’hylen'edioxy,_ ethylenedioxy, aryl, parﬁcuiarly phenyl, dimethylamino, -

25 diethylamino, benzyl, alkoxy, particularlly ldwer alkoxy, such as methoxy and
e-t‘hoxy,,hali,de, and alkyl, preferably loweralkyl. |
In the preferred compounds ‘herein, R? is preferably, selected f:-rom-among
alkyl, lower alkenvyi, Iower alkynyt, lower hatoalkyl or H; and R is halide or. |
loweralkyl, and more pre:feraﬁly, R’ is bromide or chloride, methyl or e_thyl. In
30 the most active .f:ompounds-pm\'fided herein, as evidenced by in vitro binding

gssays, R'is bromide or chioride. "For. use in vivo R' is preferably chioride.




RORc RR RRR 3il45721Z SOSNI NR3%. XSO NO R I OHH
in which R and R2 are either (i), (ii) or (iii) as follows: (i) and R2
are each independently selected fromH, NH2, N2, 10 halla@Jwbggﬁﬁohal|de
al kyl, al kenyl, al kynyl, aryl, arylal kyl, heteroaryl al koxy, al kyl am no,
al kyl t hi o, hal oal koxy, hal oal kyl, al kyl sui-finyl, aIkyIsquonyI, aryl oxy,
aryl am no, arylthio, arylsulfinyl;3%rylsul fonyl, am nocarbonyl, '
aryl am nocar bonyl, hal oal kyl, hal oaryl, al koxycarbonyl, al kyl carbonyl,
aryl carbonyl, fornyl, substituted or unsubstituted am do, substituted or
unsubst i t ut Bimesteprgterracremhasiignishharaie. ahk jormuatansysoasi eyl porti ons
are ei thel otk aajbgbé c%p%[.ﬁame@hmﬁw 9% Sl 1QBNAl B iHeQBnipdiRgl 0 about 10
car bon atons, he ar ortrons contaln fromabout 4 to about 14

car bonéescab@é@@renmeth@e ﬁlsatn@’elb«h@r e asepreaoddthelitmediatechiagtéty al kyl ; or,

i § YRS
glnlj) %gggﬁ?*? /6‘9%?&”" %E%Jr tlrf%nasd(lgfen% than %m’%e@ f Msaé,g&ggfeﬁﬂor 7€ s, (bl 133 N=¢

~i-n-fahi-ptef@ted eretthbses thay: lmimbial@outcr%eoarr bmvtaeloﬁmediamttfaemabd Byl to 10, -nore- -

prefer 40,,8..,an ted.from hydr | ke al kynyl ,
aryl | QF(II)(%I é() /6 at Cﬁ gf}t{)a('s:t’yclsyqqqe%srtgﬁﬁ ﬁbouyqd{qﬁ mOr Q%Fr'ablyalefs m/an
cycl oabkemyﬂ) 1 ;mycdsml rkayrwbrefe@(am)rm?ﬁ thad zﬁ(oca) 'OFﬂB,uNh aﬂdlmhstn | s 0-2; R15 s

5 hydr yI ar Kk I cIyI
ar al kyg%qg?ag ykox than ggl 9(@1 ey d 86“%%?1)‘]““ éyc é%’?‘i?@e‘iﬁ fend R15 are
unsubsld:;om:bedermsratuaﬁ e;letsru’ﬂﬁéd trufh@d_n\Mtt'dfl abdysas armjrrehrmabsmndmarﬁfs each
se cted nd endent | mZ,.  whiic S alld seudohal i de,
SR Fubans i, Arepryered vplues trated BEGH (RS b Gy af koxy.
?(/8) 9%‘?" are@yabméd@ny# C. GNﬁérOﬂ{dWﬁ%kfs a%per@NméxﬂaC(Z@E' 6, C(%Igl g Sg

in an
CONRt zﬁﬁ%‘ﬁ“ﬁfél‘ﬁgge‘hﬁr"og%‘?{e 1&|“|239|°°”‘é '?éé?ﬂﬂ“s %[Fﬁpﬁf'ri"edar%c‘”d'%%yl aryl,

het er oelye pidferral B K¥bncertdikOX ¥re émﬁJtOlaj fark nighieel oal kenyl, or cycl oal kynyl
"R12, which i % sel ected i ndependently fromR' and Z tﬁ@gel ected from

hydl‘ ogen, Wmoa&g ﬁ'é‘?‘l?]%t Bﬁ%‘iﬂ Cg‘&P?‘F“dSaTq{wSSr'lee %P%Wdyl ar at kyl ,
ar aBkOXl)érell@,Yé;'b e kYihat are ET, selective, i.e., they interact with ET, receptors at :

substantially lower concentrations (at an ICg, at least about 10-fold lower,
preferably 100—f0!d fower) than they interact with ETg receptors. in partibul'ar,
compounds that interact with ET, with an leo of less than about 10 ui, '
. preferably less than 1 ‘uM, more preferably less than 0.1 uM, but with ET, with
20  an IC,, of greater than about 10 M or compounds that interact with ET, with
an ICy, of less than about 10 uM, preferably ess than 1 yM, more preferably
_ tess than 0.1 uM, but with ET, with an 1C,, of greater than about 10 uM are
- preferred. ' '
Preferred co'mbounds also include compounds that are ETy receptor
25 selective or that bind to ET,receptors with an {Cy, of fess than about 1 uM. ET,
selective compounds interact with ETg receptors‘ at .l'C-so concentrétiénsr that are .
. at least about 10-fold fower than the concentrations at which they ihteraét with
ET, receptofs In these coﬁpounds ﬁz is selected from among alkyl, lower
alkeny!, lower alkynyl lower haloalkyl halide or H; and R' is halide or’ '
- 30 Ioweralkvl and in preferred emboduments R' is bromide or chloride, preferably
chloride; R® and R'C are selected independently from hydrogen, loweralkyl,

preferably methyi or ethyl, or halide, and R®, which is the substituent at the 5-

IR T



15 cycl oal kenyl , eycl oal kynyl, C(OR17 and S(O" R' in which nis. O- 2; and

R 17 is hydrogen, alkyl, alkenyl al kynyl, aryl, al kylaryl, heterocyclyl
aral kyl, aral koxy, cycloalkyl, cycloal kenyl or cycloal kyny# Juls2895 of R’
R12,. R15 and R16 May be fur- ther substituted with the any of the groups
set forth for Z, and R' is preferablg hydr ogen, aryl, such as phenyl or -
al kyl phenyl, Iomeralkyl and 20 Re*0R9 and RtO, which each contain

hydr ogen or up to about 50 carbon atons, generally up to about 30, nore
generallg Zr fewer, are each ndependently sel ected as descri bed above,
and ror BPPUR L3esn Esh- ¢ fasmufae) Mgnd M)y is 2svias|a fsigrocyely, martigwlarR10 ar e

sel ect ednérryoraihhygtr@g@rm waikh dee uﬁ%‘ﬁﬂh%'o@%ub&lthyédr withl K Ri¥en o kenyl,

al kynyl, ary|, aryloxy, heterocyclyl, aral kyl, aral koxy, 25 cyc oaIkyI
cycl oal R’éﬁ‘ifﬁb‘vc'weaaéwﬁryra"dw CN, (O RO, (OQAC)CH=CHR18, OCRRi8, SH,

%% (C( CS): &?)ﬁ?)c'(' g::{%ezdgb(aqﬂ?aﬂ) % (] olé G2, lﬁenzo[§@1j§§,h§1e0)nh &*)05 ?g@fﬂl&
~(CH2), (CHe. CH) NH%CHZ) RIS 'e} CJI%?N“gf%ﬂz) "Rl', C(O)ICH2), NH(CH2) "Rle,

( CH2) , NH( CHZf*"F@r@ th@@’—lﬂ}mm@e %tSS(@ylrtRié\erermmsﬂhtsmfrcsnﬁ}oands nand r are

each |ngg%pgéd,%ﬁ Bﬁlﬁey&n@,a@referably 0-3, HNOH, NR BR19, NO2, N3, OR B,
R19NCOR1e and , .In which RI9 is selected from hydrogen al kyl ,

al kenyl, al kynyl, aryl, alkylaryl, -al koxy,. aryloxy, 16 JLsz 2005 -42 -
het er ocycl yl, aral kyl, F{al koxy, 2cycl oal,kyl, cycl oal kenyl ; cycl oal kynyl ,

C( O R20, S(O)"R20inv\h h ni 02 nd R18 and i ndependent |y
 selected frof hydr ogen, al kenyl al ky arlyl , heteroaryl,

al kylaryl, he¢terocyclyl, , aryl Xy, 3 rﬁ%ﬁ ) Roxy, cycIoaIkyI
AN5 R8 i 'f*sel2 ctedg‘rom O R18,

cycl oal kenyl ]

HRLS; H(c:HzS’ (O (C) " ma (CH2) , (CHECH) , ((GHR018,
2)"R18, (CH2), , C(0) (CH2) "R18,
(CH2) , NH( CH) (CH2)"R18, C= N(C]—I)(CHZ) R18 (CH2), (CH=CH), NH(CH2)0R18
(CH2), C(O)NH(CHZ) "Rt e, C(O)(CHZ) NH( CH2k*R18, (CH2), NH( CH2)," R18.
(CH2), R18, T whi ch. mig 0-2, K n and r are e h 10, i ndepghdently O to 6,

preferably -3, i.n which R18| ary : phe ith the
proviso-thafis i§{R is ( ) O)NH(CHZ) fR1§ C&C))éé

2), NH( CH2) Ri B,
(CH2) , NH( " Rk, sO.Ch npar t i cul.art

d.8 nis 0, and RI18
is aryl,; gdpari cul ari y phentyf then A nust have t orNrrore substituents,

with preferably at |é&ast one ortho substrtuent 15 where any- of the groups
set forth for R8, R and R1O are unsubstituted or o

in which R' and R? are either (i), (it} or (i} as follows:
. (i} R' and R? are each independently selected from H, NH,, NO,,
. 510 hahde pseudohalide, alkyl, alkeny!, alkynyl, aryl, arylalkyl heteroaryl, alkoxv,
_\' a!kylammo, alkylthio, haloalkoxy, haloalkyi alkytsuifinyl, -atkyisulfoayl, aryloxy,
' 'arylamlno, arylthro arylsulfinyl, arylsu[fony{ aminocarbony!, arylamlnocarbonyi,
7 haloalkyt, haloaryl, alkoxycarbonyl alkylcarbonyl atylcarbonyi, formyi
substituted or unsubstituted amrdo, substituted or unsubstituted ureido, in
15 \._rvhich the alky!, alkenyl and alkynyl porti'ons are either straight or branched
chains.that contain from 1 up to about 10 carbon atoms, and the aryl portions
contain from about 4 to about 14 carbons, _éxcept the R? is -not halide,
pseudohalide or higher alkyl; or, _ |
i) R' and R? together form -{CH,),, where n i$ 3 to 6; or,

20 - {iii) R and R? together form 1,3:butadienyl; and




substituted wth any substituents set forth for z, which is hydr ogen,

hal i de, pseudohalide, alkyl, al koxy, alkenyl, alkynyl, aryl, aryl oxy,

het erocycl yl, aral kyl, aral koxy, cycloal kyl, cycl oal kenyl 16 dylg R6@% kynyl ,

OH CN, C(OR21, CO 21321, SH, S(0)"R21 in which nis 0-2, NHOH, NR22R21,
NCO2, N31 OR21, R22NCOR21 and 20 CONR22R21; R22 is sel ected from hydrogen,

al kyl, al kenyl, alkynyl, aryl, alkylaryl, heterocyclyl, aralkyl, alkoxy,

aral koxy, cycloal kyl, cycl oal kenyl, cycloal kynyl, C(OR23 and S(O" R23 in

whi ch his 0-2; and R21 and R23 are independently selected from hydrogen,
cal kyl, al keXkys S, Q1 ayM§1 in wihijgh RE|dopkainy p thabewtod§ chston atamal kyl |,

ar al ko I I Y ; any two of

a0 21 KOt 08 K8 o ATLIETY o9 S QBN 1y BcB, Gl

car boc)aﬂkmwl.oa!lkheﬁeararbwdﬂwmvlr |hng3r0vvnhdhana§<v$aareikat\eotvotoalkuhsat ur at ed,

cont ai AL ARAMal 0 GBS 18 SBIRET S ALETSL M IA Lo . about 10

menber s,” nor e menber hat |s su stltuted with one or

- FrOT - subsimgafermkwl @E&erhv!.salbm\,ntwhtalhearmg herstependeatzlkyl, sebleeked from Z;, 30

t he ot her of nd, Al10 | ted fromt roups set forth for R
and RIGIFHY Cydoa(':lg?'WG HEHS ﬁggtyd% %%ilR.aer urﬁug?)tftg§d i3 the proviso

t hat. Arsubissitutet viifh duk yr 30056 substBubntiadaah Jelcaver abikydrigenap [fidnt I, enyl |

5- hal o- 3: | ower al kyl-benzo]| bl furyl, .5-h - 3- | ower al Ibenzo[blpyrrolyl

s hosaMisR A HisREE: NAfe, optidarigide. Mot Aty AR BY Y Vordtk e {1 va * and
IVE) Sdrerdiyeipe arblﬁyB'ara)!Eo%yacﬁkloalRyﬁ c@cB@lk%yﬁc&loé&Q\]{%l AoRB, Uhat can be

su a sitions or na conpoun

for gé(ﬁ%)ea 2% %ﬁ' %‘r‘ébﬁ%s‘f‘|"flﬂgﬂf‘s'sf()o$rﬁ“‘fr'}9§*eamg%b§é\fqzcm?taplﬂgiat ic or

het er OCH'GNC@E-T‘F BES CONFIR'A; N\’hllﬁhvé?ob§n Nitkyi, Ql,ke@ﬂ Siky@adadyl,, which is

hydrogen or contains !L;p to about 30 carbon ato referabl?/ to 10, nore
pr ef er adkylany!. bejeppovglyy gralkyle peliquy. &§°'8é'f<i/'n§éic'8ﬁ1'59‘év' rgycirallgpygliar e

sel ect Q@l‘za&rm%rééﬂﬁ‘ﬁled ﬁﬂ@ﬁi&\dently from R'! and Z, is selected from hydrogen,

atkyl, alkenyl, alkynyl, aryl alkylaryl, heterocyclyl, aralkyl, aralkoxy, cycioalkyl,
15 cycloalkenyl, cycloalkynyl, C(O}R'” and S{O}_R" in which n i5.0-2; and R" is
hydrogén, alkyl, alkenyl, alkynyl, aryl, alkylaryi, heterocyclyl, aralkyl, aralkoxy,
cycloalkyl, cycloalkenyl or cycloalkynyl; each of R, R'%, R'™® and R'® miay be fur-
ther substituted with the any of the groups set forth for Z, and R" is preferably
twydrogen, arvl, such as phenyl or alkyl pheny!, Ioweralkyl and 7 _
20 R®, R® and R‘° which each contain hydrogen or up to about 50 carbon atoms,
general!y up to about 30, more generally 20 or fewer, are each independently
.  selected as described above, and mare preferably‘;‘rom (i} or (ii) as follows:
- mR? and R' are selected from: hydrogen, halide, pseudbhalide, él_kyl,
alkoxy, é'lkenyl,._alkynyl,-aryl,‘ éry,loxy, heterocyclyl, aralkyl, aralkoxy,
25 cycloatkyl, cycloatkenyl, cycloalkynyl, OH, CN, C{OIR', {OAC)CH=CHR'®,
CO,R™, SH, (CH}C(ONCH,)R™, (CH,){CH = CHI{CH,) R,
{CH,1,C{ONCH =CH}{CH,)R'®, (CH,) (CH=CH} C(OMCH,).R'®,
{CH,} NH(CH = CH){CH,} R"®, C=N{OH}{CH,J,R™®, (CH,) (CH = CH} ,NH(CH,) R'®,
(CH 2L CIOINH{CH, ), R'®, C{O)(CHz) N'H(CHZ] RV'“" {CH,}NH(CH,} R'®, (CHZI-F{‘8
30 S(O) R'8 m which m is 0-2, s, n and r are each tndependently 0 to 6, preferabiy
0- 3 HNOH NR'R'?, NO,, N,, OR®, R'NCOR'® and CONR'SR”3 in which R*Y is
'_selected from _hydrogen, alkyl, alkenyl, alkynyl, aryl, g!kylaryl, a_!i_co:;yv,_‘ ar_yloxy,

"1




1 ower al k)él _or hal ogen hy

In the enbodi ments provided herein, when R, RO and R1O are selected as 20
in (i), above, R8 is preferably selected fromanong (CH2), CéC))_(CHZ "Rle,
(CH2), NH(CH2) "R18, (CH2), NH(CH2)"Ri 8, (CH2), (CH=CH) 5( CH2) " 164 duly 260

(CH2), C(O (CH=CH)5(CH2) "R18, (CH2), (CH=CH)5C(O (CH2)fRtB,

(CH2), (CH=CH), NH(CH2) "R18, C= N(OH) (CH2), R18, (CH2), C(O.NH(CH2)"R18,

C(0) (CH2), NH(CH2) "R18, (CH2), NH(CHaeH) 5(CH2), ; R18, (CH2), C(O NH(CH2)"R18,
25. (CH2), NH(CH2) "R78, (CH2),R1B, with the proviso that"if R8 is S
(CH24C(O NH(CHZ) "Rle, (CH2), C(ONH(CH2)"Ri 8, or (CH2),H18, and Ri8 is
phenyl  heteresvelie iyatodr aratkoxy scydedistli tutleakaityl,| @asdaityng!, pOSiiR°0NS, and
prefer a22at. | t. .. .0Ns. hose, pRsitions | rtho. n preferred of

t hese ﬁ%’iﬁung\swﬁ §8n llsgpg'r%d E)‘r Ehnedt‘groaé?)'/rf ,EP‘ﬁ?%ﬁ”g'rya%q?Vt%%ﬁﬁ YVing 5 or 6
menber dwidiogere alivhalkemyt, exlipmef, eralb hytepbany laitGiarply hietéréd ey, aIRBSRY,

or " ot B elor Aty kBN s S oaRt N B RM MRS GV ded herein are

~conmdbunds i RRWhisetectedhieoral (@l alckaoydH aadre, kenpts, portions. are -straight

or brang 1,NS . .A li¢c or. 35 cyclic, and have from abput lupto
about %ghfgg?@ﬁdsw?ﬁn ' geé'ﬁt’é@ﬁ ~Sithfé: lr“e(Q@L&;{QVCQ@(@%)S{QM}"&B& erred

enbodi ﬂﬂﬁ{zE(CﬂmQHnﬁt@)(GHMR“?],—(@HQ)QNQQJW;(:alr)lsqic;yﬁgwp@r_lm@Mﬁchg‘)\{ﬁlI@, than 6
car bons( Tr H’;\_réh Nnﬁ(g%)@%j ic and heterocyclic- %rou S can hgve from3 to
16, gensth f&y,‘ Hlt f t{EH S PINB A1 (CONEH NG HARS . may be singl e
or fusegH,iMEECH,TRE, ICRIRS, 10 wHith RAERND, €hakiy Fangblare sel ected such

th the 5 resulting nolecule exhibits activity-as an endot hel in antagoni st

or Hhortdgrendently, Oda f erieis(abin O tipaviieh iRY isiard. peedereblypehenivbul arly t he
tests awafiihs bicboMBGEInR ol ARG OO ST pod rents: R
y yl,

and R2 are preferahl Y sel ect ed "I ndependen rom Tower al kenyl,
| ower épﬁwgwcﬂzt)ﬁer A Bal leprticularly if dés OpedisdohiglQ. deddilishrvexcept that R2
i s not daditdenPphaseudeh : i ' I iments is al so not
hi gher I{aﬁﬂklyl . f{r)l ég]rsigf erred, Q@ﬁ%gg%n%ﬁ?ﬁ%xﬁé%gﬁg%ﬁg@nu?ﬁ‘ which R' is aryl,
hydr ogeifeferghly phigerapng prthpsebetitubhy, a substituted or unsubstituted aryl,
partg cul ar | ywREeMNAly of tRé gf'(ﬁprbsl.eX fHRﬁ q&sﬁb'tlﬁt ¢d Igb a?éjgﬁgd LHE GRSy W th

) rogen. or ower al ya\ ; 'S yé’r ogen, Hal i de, _
pseudoAPsHBIted Wiy vkgHbstruentmeet frathotelr Iy Iwhichl B stgen: ébédabl y hal i de; R2

_i's hydragefendigves@lik¥lkoRy, 4iR s Qltﬁ rQ\g,lr gli%'sar-gﬁgg\ﬁa%%gro%g VP %Sk,

_unsubsti tuted or iIs substituted

aralkoxy, cycloalkyl, cycloaikenyl, cycloalkyay!, OH, CN, C{O)R?', CO,R?', SH,
S(0).R*" in which n is 0-2, NHOH, NR22R%, NO,, N,, OR%, R”NCOR“ and _
- 20 CONR#R?'; R* is selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, élkylaryi,'
' heterocyclyl, aralkyl, alkoxy, aralkoxy, cycloalkyl, cycloalkenyl, cy&!oaiky_ny’l,
C(OIR® and S(O},R* in which n is 0-2; and R?' and R are independently
selected from: hydrog‘en, -alkyl, alkenyl, alkynyl, aryl, alkylaryl, hetefocyclyl,
- aralkyl, aralkoxy,: cycloatkyl, cyclloalk"enylf-'or cycloalkynyf; or ' |
25 (iif any two of R®, R® and R form an aryl, aromatic ring,
he’teroatomatic ting, carbocyclic or heterocyclic ring, which is saturated or
unsaturated, containing from about 3 to about 16 members, preferably 3 to -
about 10 members, more preferably 5 to 7 members that is substituted withl
one or more subsfcituents,— each substituent Being indeperidently selected from Z;-
30 the,qtrher of 'R";-r R® and R™ isselécted as from the groups set forth for R? 'an,d'

R'%in {i); and the heteroétoms are NR", O, or S, with the proviso that Ar? is not




al kyl , al kecxy, al koxyal kyl, hal ogen, al kyl enedi oxy, particularly
nmet hyl enedi oxy, amno, nitro and other such groups. The al kyl substituents
are preferably loweralkyl, nore preferably containing 1-31€dwipa@p@d 20 In
nore preferred enbodi nents, two of RO and R10 are hydrogen, halide or

| oweral kyl and Ris C(O NHR18 or C(O) CHZR1$ in which Rte is aphenyl group
that is substituted at |least two p®%itions, nost preferably at |east one
substituent atthe, ortho. position and also 3,4 or 4,5 al kyl enedi oxy

substituents. In nore preferred of these enbodinents Xis S. 25 In al
enmbodi Feile3-IRvejalkvihresralbdbiopvhabhale-3tewaplivbencipBurvinb-Rl-3s. H,  CH3,
C2H5 nor e. preferred enbodi nents, R preferably Br, d
ﬂ%ﬁéaﬁ&mgﬁﬁaﬁggnégﬁ or I'n other enbodiments two of R8, R and
Rt forma rilmghese erthadimeRsi Ac lbettw@( bEeptesentyt bybdeziofbyeardldA or indol yl,
W th tgﬁ g |so that there. is one or 30 nore substituents and they are
othgr than 5-halo and 3-loweralkyl, and the other of R R9 and R0 is
—-sel ected geromaryl, o ), R18, QQRS "C02Rt8, NR Ht9,  SH, S(O "R18 in
which n.ig O- HNOH 2, N' OR', RI9ONCORL and 16 July 2005 45 CONR 9R1.
Are may begafajrt hgr \rtuted with any of the groups set forth for R RO
rep apl y sel ected from anong al kyl, al koxy,
alheryd¥ky x~ar§l R” aryl, am noal kyl, aryl am no, aryl-substituted
amno, and ANR'. 5 In gnbodinents in which ETe antagonists are desired, it
is preferred that Re and RlO are H or loweral kyl and R9 incl udes
heterocxcllc or aromati.c ng of eferablg from3 to 14, nore preferably,
5to 7, ?Fe?ﬂib?%s‘r‘ ‘*E‘Hédrﬁ‘r‘?@"’ gl Ft?értﬁ"éuﬂrd? njapaleg; of @MRRINGH #TR10 are H or
| ower alfkyhuraam ifRwhidEHeUSBS iR N8 Ydrm Alised Rromatid,| Aliphatid ¥r 8 substituted
phenyl, such as a 2- Iomeralk¥ substituent. The 10 aryl portion is
subst i tt\ff‘:e(BCW"PH'r@Foﬁ'p%"hWE EeS '%l“r?yl O zﬁ‘kebi‘f)d Rl gyl I‘R@Vdmgﬁ‘al ogen,

al kyl engdicaxaias a@ré bBsthEBd )éarbrasatéwhenscbf@rwy ARG N0, mlirk peerandyof her such
groups. The alkyl substituents are pr ef q%ﬂy | ower al kyl, nore preferably

cont ai fiPify apdds E%JF%HsaS qefingdjaboxg R e gelegtof asﬁgﬁfﬂw arly

unsubstdboyted phenyl or 15 substltuted phenyI such as i sopropyl phenyl
Q her preferred conpounds, which are ET active, are those in which Ar 2
“has formul a PRe ERbgAMantRerqwdest herel. vwhen B R’ andeR ° a pelesigd@scul ar | y

~_phery! in@Mabove, RE is preferably selected from among (CH,LC(O)(CH,1,R™,
| {CH,INHICH,), R, (CH,)NH(CH,} B*, (CH,).(CH = CHI_(CH,) R,
(CH,),C(ONCH = CH) (CH,),R'®, (CH,){CH = CH).C(ONCH,),R",
(CH,)(CH =CH},NH{CH,) R'®, C=N{OH)}{CH,),R'®, (CH,) C{IOINH(CH,)R'®,
CIONCHNHICH,),R™, (CH,INHICH = CHI(CH,) R™, (CH,).C(OINH(CH,), R,
25 (CHNHICH,L&™, (CH,\R™, with the proviso that if R is .
{CH,},COINH(CH,),R™®, (CH,),CIOINH(CH,}R'™, or (CH,)R™, and R' is pheny!,

the phenyl group. is_substituted. at least two positions, and preferably, at least

one of those positions is.ortho.
| In preferred of these compounds, R'®is aryl or heteroaryl, preferably
B 30 hav.ing 50r 6 hembers in the ring, more preferably phenyl or pyrimidinyl,' most.
preferably phenyl. R® and R‘.0 are prererab!y-hydrogen, halide, foweralkyl, or
halo loweralkyl , | | _ ' _ |
o The r'no're-“preferred corﬁpounds provided herein are compounds in which
the alkyl, élkvnyl and alkeny! portions are straight or branched chaine, acyerie_or.

. 35 cydlic, and have from about 1 up to about 10 carbons; in certain of the more

T
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Z is loweral kyl or |oweral koxy. In all enbodinents of all of the corrpounds
herein R is preferably halide 20 or |oweral kyl, nost preferabl r, and
t he conpounds are, with reference to fornulae IV, 2- or m&mwa&?’%n des,
particularly thiophene sulfonam des. In certain enbodi nents provided
herein; Are is a benzoiblthienyl, benzo[blfuryl or indolyl
(benzo[ bl pyrrol yl P. group and. thedaonpounds provided herein are prefera-
bly benzol bithienyl-, benzo[bl furyl- or indolyl sul fonam des.
Benzo[ bl t hi enyl, 25 benzo[ bl furyl and indolyl 2- or 3-sul fonam des are
anong phefecedpoindinemisedhey hade heieii e cbendenwofhbl tdananiyk felienzol bl furyl
and ingﬁ"rﬁﬁ 2-.or SFSUH a- m dgs pr vided herein are selected with the
provi s& 4 hECH L he HI% AR IBUE TS and hefrgeyeliggowrmseh Pawnirognd that
subst i ltblelﬁit, gefier@tifes- 7, ddte ofttal B 7anemBedsanRhalkikyd, amOm&oHRAMS
parti C%w% | nteres]L I ncl ude sal ts, particularly sodiumsalts, of formul a
i n nbveed 199y TRe gngsinAnd caskery 6hain dsnath dveadesigr\auCBthatds] yl
(- be sz OpYEUIAY ol AL BxRbit RMREBs A Rnitdthays ldh?afg'oBHE & aghhiseRy! am
' nocar bony|l 16 July 2005 -46 thieny | , substitute
pheny!| &Yid58ee# BYi§ Mg ¢r in éﬂ%é?*‘r‘ﬁu?@!ﬂc‘&ﬁﬁ’hé'&%ﬁ%ﬁ?*mplrfmdymefe'group i n which
there are atnLRAYs th¥QbSYDPHILYENEHLBLIYTS hSaRNRDYle %%%&LE:Q' enyl,
phenyl acetyl furyl, ‘or phenyl acetyipyrrolyl, or Is an acetoxy tyrylthlenyl
acet ox selected indepgndgntiydeeralistyipwer yikgny, Yowermfkyrol.ylowgr bajpalksl, The nost
prefery r e r f C qQunds t hat
have arﬁﬁﬁdceg gg&ﬁ'ﬂgr%egf g?%%ﬁﬁﬁf‘f‘gé‘;s’g&%ﬁ‘?xé %ufjbng dﬁe(rgg’gn'lil | ess than
ﬂOpMDfmrfedGﬂé?@"abihV s ndtdngi®rGlkypM  and nore preferabl y less than
0. 001 (see, | I t@dh hrrent sults) when
measured at ﬁppeferrzg%gg)cogdl"ﬁgﬁsl %R%%ZWEX@ ?/ ‘&ﬁ%n 'Srrg%?'su? Cﬁ Ut"24 C the
10 | C5@ daymerahivt. anretatablay e sobstibwteat o lg'iwbs(@ﬁed ery],Qazfrnbldarl\seBenﬂabl e 1 for
some ) pr.ef oun |nterest her ei n
et nE R LG o RN IR, BLEIE IR Bladps B sl 1
R33 Rloweralkyl; R' is hydrogen, halide, pseudohalide, Ioweralkyl or lower hatoalkyl,

15  most preferably halide; R? is hydrogen, loweralkyl or lower haloalkyl.
| The aryl groups are unsubstituted or is substituted with groups such as
alkyl, alkoxy, alkoxyalkyl, halogen, alkylenedioxy, particularly methylenedioxy,
amino, nitro and other such Qroups The alkyl substituents are preferabty
foweralkyl, more preferably contamlng 1-3 carbons.
20 , {n more preferred ernbodlrnents two of R? and R are hydrogen, halide

or loweralkyl and R® is C(O)NHR'® or C{OICH,R'® in which R'® is a.phenyl group

that is substituted at least two positions, most preferably at least one
substituent at-the ortho position-and-also - 3,4 or 4,5 alkylenedioxy substitients.

" In more preferred of:-these embodaments Xis S.

25 - ln all embodiments, - R' is preferably talide, H, CH or C,H,, and R?is H,
CH,, C,H,; C,F; or CF,. n yet more preferred embodiments, R* preferably Br, Cl
or CHy; R is H, CH,, C,H,, ar CF,.

In other embodiments two of R® R® and R'° form a ring so that Artis
benzo[b]thuenyl benzo[b]furyl or lndotyl W|th the proviso that there.is one or

30 more substatuents and they are other than 5-halo and 3-Ioweralkyl, and the
other of RB.,-RS- and R is selected from aryl, {CH;,),R?S,: C(O}R'®, CO,R'®, NR'®R'®,

~ SH, S(0),R™ in which i is 0-2, HNOH, NO,, N,, OR™, RYNCOR™ and




20 R34 in which Mis (CH241C(0)(CH2)r, (CH2)nC(O)NH(CH2)r,

(CH2), (CH=CH) (CH,), (CH2)NC(O (CH2), NH(CH2)r, (CH2)m(CH= MZ)r
C=N(OH) (CH2)r, (CH2)mC(0) (CH=CH), NH(CH2) r, 04(04)(042)133 YO0 | CH2) "
25 CH(CH3) C(O) (CH2) m( CH=CH) (CH24, (CH2)r1l (CH21r0,C(0)0, in which ms and r
are each independently. :0 to::6, preferably O to 3, nore preferably Mis
(CH2) nC(O) (CH2),, .: (CH , 2) nC( O) NH-®P2) , , : : (CH2) n{ CH=CH) (CH2)r, (CH
2)nC(O)(CHZ) NH(CH2)r, (CH2) m(CH=CH) (CH2)r, C=NIOH (CH2),, CH(OH)(CH2-r,
(CH2)" (CH2), O OO 30 R31, R32, RJ3, R3a and R35 are each |ndependently
sel ect GONRHRF. (@ir] maw e furthes selstitates: withyanR3f thremupR3T! feta fand R35 ar e

h ol R3BR39 , N2,
gsgnol ﬂﬁ:ﬁ@%ﬂtséﬂg%ﬁﬁﬂgaﬁ% qu'iQE‘P E‘_{ﬁ?&bgl‘ Kynyl xg;gr\lyl , arylal kyI

het er oamxakyalawkexw., alawlawlaamm\oglkal Iey\lflathlrm aBB-skhswatddysmingl kpfsul fi nyl
al kyl sy pnyl al koxycar bonyl , al kyl carbonyl, al kenylthio, 16 July 2005
-47 al yI am no, al kenyl oxy, al kenyl sulfi nyI al kenyl sul f onyl ,
~al-k@xycar bomylemboarnyderamun@ﬁauslbﬁﬁyhntagbmyisamemﬂedbonyslgrewmedd@at bony! ,

(al kyl - ar bon rbo al. k enyl ,

al kyl s f%‘ﬁ&?gﬁf%g‘ ‘}/ra{%’WWEXWé)?Qﬁcfg %//{T“,ae ac%ttegﬂ& 'Iét%é %?Va“g 19 %;dr oxyal kyl
al k)(/oxlysaéfléﬂal)byy f.‘énh;adbowahwmrei(eaﬂﬂv 0X Y9 &l kaxyhers iy theoing) allnkoxy and for rryl
or (iil at |east_t stitute

2 Sceperisaionoc S hard RSB sy Bt vyt B bl S By

al kyl e%,% , P Mad¥ a @Ibguil@éteﬁhérwl os«)ch(as £2- lo@e(eﬁlﬂ)su&t;tuer&- (?CHQ) 0-0O,

-S-( where n pr ef erat?\ﬁ ‘%Pd‘:’l/m'lkcc
-uns\fbstﬁ’Y'LROéHO‘br's §‘£Fb°'§'t“|’tt’39t‘€ﬁh Hﬂpurpép?”&&&ﬁ 6 ea'f@x‘bra' & ¥Yydrogens with

hal i de1ha|ldﬁ(¥?nr %ikIQYénedioQWebaﬁi&mﬁ)’ly%eﬂﬂ@ieﬂebl@wr ahlnsl nitﬁﬂéhd brercubers of

R3r. . R32, and R5 are selected - as in (i); and R39 are each
[ ndeperﬂﬂ@‘mq ylrﬁélagﬁ'ﬂ é‘dbsftl‘tﬁ?ﬁtﬁ)ﬁd’i‘? Strdprably 'l?)‘f‘lera‘kﬂl Rlé’ﬁ?/Pref%ﬂa Wnyl, aryl,

hal oal kylc@hicy! arYdarodi@t erocyclyl, arylal kyl, aryl al koxy, al koxy, aryl oxy,
cycl oal kyl', cybl oal kenyl and cycl oal kyn and IS ref erably 15 hydrogen,
| over al kyl , I dwerR koshgndhd 19 ik PREYGHT Kfyﬂ‘“s'-\?ﬁ"i‘l‘t? BhYMOP so that  when M

S @*@dﬁ@(@@%@b@% sh&e@s%pt@@ﬁheh of R31 R32, R33, R34 and H35 are
not hydrogen. Mis nost preferably sel ected from _
‘ Other preferred compounds, which are ET active, are those in which Ar?

has formula IVB in which R?is aryl or Z-substituted aryl, part:cularly phenyi and
- Zis loweralkyl or loweralkoxy.
In all embodiments of all of the compounds herein R'is preferably halide
20 or loweralkyl, most preferably Br, and the compounds are, with réference 10
' formulae IV, 2- or 3-sulfonamides, particularly thiophene suifonamides. In
certain embodsments provided herein; Ar? is-a benzo[b}thlenyl benzo{b}furyl or
indolyl (benzo[b]pyrrolvi) group: and-the compounds provided herein are prefera- -
bly benzo{blthienyi-; benzoiblfuryl- or indolylsulfonamides. Benzo[b]thlenyl-,
25 benzo{blf:uryi“ and-indolyl-2- or 3-sulfonamides are among the comppunds
preferred herein. The benzolblthienyl, benzo{blfuryl and indolyl 2- or 3-sulfona-
mides provided herein are selected with the proviso that the_benzené grdup- has
at least one substituent and that substituent ts other than 5-halo and 3-
loweralkyl ‘ ' | |
30 Compounds of particuiar interest include salts particudarly sodlum salts
of formula Hi inv which Ar? is a phe_ny_l- benzothieny!, benzofuryl or mdolyl

lbenzopyrrotyl] group of in -which Ar? is a substituted _pheny{amin.ocarbonyi-

-
]




H201 NO 11 11 and ~ OO ~-5 In general, however, in all of these

conpounds in which Are has formula V or VI or intwhich R8 includes, an
aryl group, regardless of the selection of Mit is preferi@dulyR885the aryl
substituent have nore than one substituent or at |east one substituent in
the ortho position. Aryl is preferably phenyl that is preferably 30
substituted at the ortho position-48nd, nore preferably at |east one
additional position, particularly 4 and 6, or adjacent positions, such as
3,4 or 4,5 when the substituents are linked to forman al kyl ened| oxy (or
anal og thigeyle SEDS UM Wﬂ%ﬁéﬂ@afwuw{ygehstituse(cha@)nqcermloawedrrwmh S. 16

2l 2005up i Bnlch Rkl GQRUNI SRR OTP AP B ANGL B Ry Ry0L or than

hydrogen. ~ In nore pre erre compounds
CH2 CH2 ohepyirf 2! fu@HaHSEOY ISk gy ramabivitp st isparebeztakygtyivarsichor nul a VI | 5 R 31

_WR32 0 s G2 or NH. Mis even nore preferably
sel ect e&%ﬁ%{h ﬁﬁjré‘ %ﬁgi@&(ﬁmﬁlﬁwrr%‘ PR OYR R OH O in which R40 is
preferably hWrmgamrewntewqonaid(mmy pravidexhatdiy lare ftad eadskofltheand 25 nore -

hal o, | ower al nd i s nore

br of or abw’%’“ ; 5§E‘e‘ﬁ¥ac‘>’F e G ORI P 1y %”"%‘ 'CERAT and i s
nost less than 0.1 ,ui\/l more preferably less than 0.01 yM, and more preferably less
than 0.001 (see, e.q., Table 1 for representative experimental results}, when
measured at 4° C, as described in the Examples. When measured at 24° C, the
10 1C,, concentrations-are-somewhat-higher (2- to 10-fold: éee, Table 1 for some
comparative values).
Among the preferred compounds of interest herein are the salts of those

in which Ar? has formula VIi:
15 ‘ Rr™
I | M R

20 ' T R

in which M is (CH,),,C(OMCH,),. (CH,},CIOINH(CH,)., (CH,){CH=CH)(CH,),,
(CH,},.CIONCH,),NH(CH,),, (CH,), (CH = CH)(CH,),, C=N(OH}CH,},,
3 (CH,) .C(OHCH = CHINH(CH,),, CHIOH)(CH,),, CH{CH,}C(O}CH, ., |
25 CHICH,ICIONCH,),(CH=CH)(CH,),, {CH,},, (CH,),0. C(0}O, in which m,s and r
are each inde;)enden'tiyr.,-lx(l:.to;;ﬁ', preferably-0 to 3, more preferably M is -
(CH,) C(ONCH,),.. {CH;), CIONH(CH,),,. (CH,) (CH =CH)(CH,),.
(CH,}, CIONCH,)NH(CH,),, (CH,),(CH =CHMCH,)., C=N(OH)CH,),
CH{OHHCH;) {CH,).. {CH,},0, CO)O; |
30 R®, R%, R“ R* and R* are each independently selected from
(i) or (i) as follows: '
it R, R, R:” R** and R35 are each tndependentty selected from
among H, OH, NHR33 CONR38RY | NOz, cyano, halide, pseudohalide, alkvyl, -
alkenyl, alkvnyl, aryl, aryialkyl, heteroaryl, alkoxy, alkylaml_no, alkyithio,
_35 haloalkyl, ,alkylsgilﬁn.yl; alk_yls_ulfronyl, alkoxycarbor}-y!, ,a&yicarbqn_yi, at_lfenylthio-, '




preferably hydrogen. Mis nost preferably: R 301 "Y O O and 35 In
preferred conmpounds R31. R32, R33, R34 and R35 are selected fron16 or
(ii): (i) R31 R32 R33 R34 and R35 are each independently s&f ddly €80% r om
| ower al kyl , hal ol ower al kyl , phenyl, al koxy,

| ower al kyl sul f onyl am nol ower al kyl, 40 cyanol ower al kyl, acetyl,
| ower al koxycar bonyl, cyano, OH, a#é&toxyl oweral kyl, hydroxy | oweral kyl,
acet oxy | ower al koxy or | oweral koxycarbonyl; or -- -- 16 July 2005 -49 (i.i)

R32 and R' or R33 and R34 form al kyl enedi oxy, preferably nethyl enedi oxy,
and t latkenlyhemiao 081k RBdoxyR3Mk enRBSytTiRA4 atuedyIRGEorat. calikeiveaedylas in (i). In
preferred enbodi nent e en hydrogen and are
5---pFé‘ﬁ@?‘é’bﬂcﬁgqod\)(grar‘ﬁam'mtaﬁ%\%&r‘ al R S‘Sa%c%\)" %&’hor R3S is other than
hydr ogae:rinoca}berﬁﬁraab,ll ycdrrbmeﬂ.abé(rjbbxmwlommboai'd{muyt andsUd2vandnd33 or R33

and R34 form nent.s referred substituents
al'so CHYpeY nﬁ?’ﬂr Edygb§lcet¥’é‘1‘aekryen€%4r? \}g?karb1 YLOXYwh ¢h sets forth exenplary
~C OO HYdPo xyRIEA, efabéd)xi&!imvpuwm&mieoih@sre tofmylladol e 1 that have the
hi ghest- activities, and pref yb tS ar. t.hose on the corrpoundsr
b Th The i ghest (B2t 9t e of RABEE: TUoRk e PR h Ry ETE ( phy-

N-(4- b—:fcﬁ%‘@b‘n% AR orPrHeSMA Z26dethgr forby ﬂﬁﬂbhﬂ:@oxy@-ﬂﬂ&ﬂer@ﬂﬁ@xyo&5 or

e e Lo G (R G5 el S01aA 41 oo 1 env) (o

N-(4- bﬂ’oeﬂvpr%fér"ﬁlgibw oP2 ) Soxer e Nd%b@uﬂﬁ%%%&tbﬁt@ute@-bm%p&c%- one
-ph1e()n e 02r r?rglre]c t?\?dar"gz;enes -with halide; toweralkyl,-loweralkoxy or halo foweralky!, and
the others of R*,"R?¥% R3* R¥and R are selected as in {i}; and
R¥* and R* are each independently selected from hydrogen, alkyi,
alkenyi, a[kynyi aryl haloaikyl alkylaryl, heterocycl\ri aryle-lkyi arylalkoxy,
alkoxy, aryioxy cycloalkyl, cytioalkenyl and cycloalkynyl, and is preferably
15 hydrogen foweratkyl, loweralkoxy and Iowerhaloalkyl with the proviso that
when M is (CH,),C{OINH(CH,},, then at least two of R*', R¥, R**, R* and R
are nat hydrogen. | -
M is most preferably selected from

{
Y\ YN\ YO\,
o . o and o -

20

25

1n general, however, inall of t_hese- compounds in which Ar? has formula
V or VI or in:which R? includes. an aryt group, regardless of the selection of M,it
is preferred'that the aryl substituedt have mere than one eubstituent or at least
one substituent in the ortho posftidﬁ. Aryl is preferably phenyl that is preferably
| 30 substituted at the ortho posiﬁoﬁ _and,'mere preferably at least one additiona!
position, particuiariy 4 and 6, or:adjacent positions, such as 3,4 or 4,5 when
the substituents are linked to form an alkylenedioxy for analog thereof in which

one or both oxygens is{are} 'replac‘ed with S.




20 N- (3, 4-di net hyl -5-i soxazol yl ) benzof ur an- 2- sulfona- 5.22 38 4 mde

N- (3, 4-di net hyl - 5-i soxazol yl ) furan-2-sul fonam de 3.13 --

N- ( 4- br ono- 3- met hyl - 5-i soxazol yl ) - 5- phenyl f uran- 2- 0. 8. 57 %6 48y 2898 f onani de
25 N-(4- brono- 3- rrethyl 75-i soxazol yl ) furan-2-sul fona- 0.75 88.1 nide :
N- (4- br ono- 3- net hyl - 5-i soxazol yl ) - 2 5- 0.46 36.5 di met hyl f uran-
3-sul f onami de o
N-( 4. - br onp- 3- et hyl - 5-i soxazol yl ) - 5- (phent hi o)furan- 5.0 7.0 30 _ ,
2- sul f onam ge Dﬂl—%4 Br ono- 3- net hyl - 5-i soxaz(jlyl)-1-(phenyl)pyrrole- 18.1 -
8.7 _2 sul f oR&HHC QPOU“C’N?‘AEE%‘&?B%‘%PHW 5's|<§ aPanyivicgens’ - 11.4 0. 166
iso p rop y|lﬁﬂ|ﬂﬂ6ﬂréf9bféﬂ@oﬂ7p%uﬁdéﬂrfAQs@(@mHj e(dfur uly208g _ - 50 COVPOUND
ETA(p Br ono- 3- rrethy-5|soxazolyp 1-(4' -~ 0.838 0.211

i sopr o%?&%@ﬁﬂfé)b@"r”m@@z s{fbhatidioseisisably hasdeiywasii:soxazol yl ) - 1- (4" -
9.17 7.84__bi henle)apyrroI e-2-sul fonam de 5

N- ( 4~ br gho- -rret hyl'r 5-i spxazol yl ) 2-t hi ophenesul fon- 0. 0950 07 27, 715 0 : :
: | - 3-isoxazol yft hiophene-2-sul- 0.211 27-3- fonam de
t hyl - 5t i soxazol yl )t hi ophene-3-sul - 0. 135 23.4 10 fonam de
5- (3-isoxazol et hyl - 5-1 soxazolyl)-2-thio- 5.6 6.7

phenesul f onam N-{+4- Br ono- 3- net hyl - 5-i soxazol yl ) -5-(2-pyridypthio- 3.84
2. 7® phene- 2-sul fonani de 15 '
N- (4- Bronp- 3- net hyl - 5-i soxazol yl ) -4, 5-di bronot hi o- 0.281 2.58 .

phene- 22 syiti¢toMais @id, &k NH- Br onp- 3- et hyl - 5-i soxazol yl -5-chloro-3- 0.96 1.63

M is even more: preferably selected. from among:
1
‘-j]/\ *N\ . YO\ \/\\‘
0 , N (s} ' 0 ’ .
N o, _R
w2y

O

4(_.
N- (4- br ono- 3-

15

R ow

in which R* is preferably hydrogen, alkyl, alkoxy, alkoxyalkyl, haloalkyl, and
25  more preferably loweralkyl, loweralkoxy, or halo Ioweraiky! and is more -
preferably hydrogen or loweralkyl, particutarly methyi or ethyl, and is most
preferably hydrogen.
_ M is most preferably:
‘30 , [ '
I G i
o . o and o )
35 . ‘ : o o
: 1in preferred compounds R™, R*?, R¥, R* and R* are selected from (i) or
fii): | | |
)] R‘" R, R33 R¥ and R“ are each independently. se!ected from -
toweralkyl, hal010weralkyl phenyl alkoxy, Ioweralkylsulfonylaminoloweralkyf

40 cyanoioweralkyl acetyl, loweralkoxycarbonyl, cyano, OH, acetoxyloweralkyi,

hydroxy loweralkyl, acetoxy loweralkoxy or loweralkoxycafbonyl; or




met hyl benzol bl t hi ophene- 2- sul f onam de

N- (4- Br ono- 3- net hyl - 5-i'soxazol yp-5-(4- 0.311 2.57. 20

chl or obenzani donet hyl ) t hi ophene- 2- sul f onani de 16 July 2005

N- (4- Br ono- 3- net hyl - 5-i soxazol yl )-4- 0.383 -- -

benzenesul f onyl.t hi ophene- 2- sul f onam de
4-bronD-5-chIoro-N—(4-BronD-3-netHV?—S- 0.359 2.67 isoxazo lyl )-th iop
hene- 2- sul fonam de . 25 N—(4 BronD 3-nmet hyl ; 5-isoxazol yp-2,5-dinethylth
0.0956 7.8 phene ul f 4- Br ono- 3net hy I-5 |soxazolyl) 4;

S di ohl o ot ATGe st B sraf8 Sn e borbs aR e o Ry ripter o

N- (4- BrouiR ianéa%ﬂylana-thswﬁgreloymﬁﬂ FOR, QPR @ amd- @ 28 $ledked 38 in
di chl or ot h| ophene- 3- sul f onam de

N- (4- Bfbno- 3- net hyl - 5-i soxazol yp- 2, 5-di chl orot hi o- -0.39 2. 62

phene- 3-sul ﬁfpﬁm% Dby BB -3 N =25 8100 AR Wy drcBe Fmfylar et hyl 5-

-6.7 -0-36 rifluoromethyl) ‘pyrazol y'Q}t hi ophene- 2- sul f onam de 3

N (B Bmfgt@lynlgwqﬂkg qrdewsy g]kyby 5or § R imzgther than hydrogen,

benzen@f&hia%nyﬂotﬁ%rgmea?%m Hikwagnodﬁsﬂa@dw:xer %@9§nd R5‘]fomvaND ETA (pM.
rono- 3- net hyl - 5-i soxazol yl)-2- 0.0208 98.

( car bomesthglggddivivophene- 3- sul f onanm de -

N- (3, 4-di net, | I 5 .1.29 tonanmide 5

N- ( 4- br ono- '}Mh eﬁ\b()é%gx%]% yﬁq{lﬁgﬂ; 8308%§4 %deérélﬁec}b%

phenyl aaienmcartbdfrajvle) thwbpihesags Borsfubk@nalmsdeompounds Preferred

N-( (o}

phe:‘lilbyl am 8(‘:131 on 4h) ?% qu)f%glrz]ee{ )éljl su f gmf]e hd;ehest activities, and preferred

N- (4- chiubsiruBatsearayhods- mfsmlxeazwhydn)nca \h:Nh the highbBt activities.

phenyl am nocar bonyl ) t hi ophene- 3- ?Hbigqam de

N, (3 4-dinethyl -5-1 soxazol \/I \ - carhaoxvl )t hi nnh&Qg 264 > =100

3-sul fgnam de N-(4- cI&Ic;mpoaNmet hyl - 5- |soxazoI|y+)0m@, ET, (Vi)'

i O-

N-(4-brom0-3-methyl—5—isoxazo’iyl)-5-bromothio- 0.314 : 2.26

15 || phene-2-sulfonamide _ . "
N-{4-bromo-3-methyl-5-isoxazolyl)-5-(2"-thienylithio- | = 5.1 0.363
phene-2-sulfonamide :
N-(4-brdm0-3—methyl-5~isoxazoly!)-3-pheno§<vthio- 0.103 3.46.
phene-2-sulfonamide

20 N-(3,4- d'methyl -5- |soxazolyl)benzofuran 2-sulfona- 5.2_2. B4 l :

: mide ’ :
N-{3,4-dimethyl-5-isoxazolyl}furan-2-sulfonamide 3.13 : -
N-{4-bromo-3-methyl-b-isoxazolyl)-5-phenylfuran-2- 0.857 243
A \ _ su[fonamlde _ . '

25 || N-(4-bromo-3-methyl- 5- lsoxazolyl}furan 2-sulfona— _ 0.75 - 88.1

T mide _
- N-(4-bromo-3-methyl-5-isoxazolyl}-2,5- ‘ 0.46 ' 36.5

dimethylfuran-3-sulfonamide

{1 N-(4-bromo-3-methyl-5- |soxazoly1} -5-(phenthio)furan- 5.0 7.0
30 2-sulfonamide '

N-(4-Bromo-3- methyl -5- lsoxazotyl) 1- (phenv"pvrro!e 18.1 87
2 sutfonamlde o ‘

N {(4-Bromo-3- methyl—S—isoxazolyl}-1—{4'— ' 11.4 0.1 66 
isoprapylphenylipyrrole-2-sulfonamide '




(car bonet hoxy) t hi ephene- 3-sul f onam de 15
N- (3, 4-di net hyl - 5-i soxazol yl )-2-(N 0.0182
phenyl am nocar bonyl ) t hi ophene- 3- sul f onam de
N- (3, 4-di net hyl -
ul f onami del\l—(4Brorr03rreth%/
-67 20. phene- 3-sul fonam de N-(4-
0.002 2.12 m ethoxyphenyl) ami nocarbo nyl

-170

5-i soxazol yl ) - 2- (car borret hoxy) t hi o- 0. 367 --
| - 5-i1isoxazol yl)-2-(carboxyl)thio- -0.6
yno- 3 net hyl

-5-iso

I thio p

16 July 2005
ph e.n a-3 -s

xazol yl)-2-(N-(4-
hene-3-sul fon a nide

N- ( 4- Br hyl.-5-isoxazolyl)-2-4N-(3: 0.003 5.86 25,

met hoxyphenyl ) am noc | ophene-3-sulfo

N—(4 Brp —Y) |)u:u|y. ;aé;@@@yad-;'\ié]ulg 2. II\L(’) %qﬂﬂ’“f‘h ’I(’jﬂft)’{”“m

met hox ypHdfAprirans- ﬂmﬁb@xlwlﬂ) 1- hfl 0 phene- 3{suld.eama nji deg.21130

N- (4- Brloier8pyigtchyiloyfolesoudipodryide 2- (N- 0. 013 12.7

benzyl gcarhbonyl ) ene- 3- sul fonam de

N-(4- Brn]gfg‘,’m %”X‘:“g_é]l ’g%% ‘gN “2-IN-(4- 0]/0018-7.849 eth§? p I"e nyl) am
-nocarb—on Vp‘i S“°“ﬁm82<|llfnnmide'- : -

N- ( 45 BrjoNma Bramet. h-yﬂeﬂﬁrl swazomm%uapréé}leélﬂronf) 08685 50812 35 71150

bi phenyl 3mide nocar bonyl ) t hi ophene- 3- sul f onamni de
N- (3, 4-jd r&lijs%“ %-I soxazolyq-3- met nOX}ZII i opfrere- 2= 2945 5—sut{onam de 16
July 2 Og Nﬁ'ﬁ%o Mtopl'Erre (SﬁM D211 27.3 _
N-(4-Db -fet-hyl-5-isoxazaolyl)-5-(4- 3.28 0..0855 gthyl p he gyl )thiop
he ne- - sudbasmaus dﬁth‘l 6 4soRERPIogRh Nl B $oxag @byl ) -[3- phgnyl t hijo- 0. 0547
11.10 pghtenemidesul f onam de 5 N-(4 br ono- 3- meq hy(-5-1 soxazol yl') - 4- phenyl t h| o-
0. 224 % phene- 2-sul fonanide
N- (3, 44d r‘r%ts l}‘ﬁm's" |"%‘6‘>(5‘%‘BY'3ﬁ ')“l?ié‘ﬁ?‘t)‘l’ gtthiRi ophene- .67, 22 11.6.7 suﬂ|onam de
| phenesutfaonamid
N-(4—Brom0-3-methyl-5-isoxazolyl)-5-(2~pyridyl]thio- : 3.84 2.70
phene-2-sulfonarnide

15 N—M-Bro;nc-n3—methyl-5—isoxazolyl)—4,5—dibromqthio- 0.281 2.68
phene-2-sulfonamide
N-{4-Bromo-3-methyl-5-isoxazolyl}-5-chloro-3- 0.96 1.63 |
methylbenzo[blthiophene-2-sulfonamide ‘
N-{4-Bromo-3-methyl-5-isoxazolyl}-5-(4- 0.311 2.57.

20 chlorobenzamldomethyllthlophene 2- sulfonamlde :
N-(4-Bromo-3-methyl-5-isoxazolyl}-4- 0.383 -
benzenesutfonylthiophene-2-sulfonamide -
4-bramo-5-chioro-N-(4-Bromo-3-methyl-5- 0.359 2.67

. isoxazolyl)-thiophene-2-sulfonamide :
N 1\25 N-(4-Bromo-3- -methyl-5-isoxazolyl)-2,5- d:methylthlo-- 0.0956 7.8

: phene 3-suifonamide -

- “ N-{4-Bromo:3-methyl:5-isoxazolyt):4;, 5 duch!orothlo- ~0.45 4.9
phene-2-sulfonamide C _ : :
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N- ( 4- brippwp@pnety/tiplopbereshadinodryife 2- { [ 2- propyl - 4, 5- 0. 138" 11.9' RO
—(methyl ﬂqgl oxn}% he ox )car bonyT Tniophene- g-sur-—fomgnide :
N-(4°¢ &‘ 4 ng E/Br%@ﬁ“y%bﬂets‘ 20. p008PL68'1 6 |5' 1.66!
met hoxyle arBamyE 2! prE‘B&‘e 9‘" enylanmino-10.00092' -{ car bfpnyl) th
i o p N 8- b&}r&rSn‘lé_tHyl _B—lébxﬂzoﬂfmﬂ (4058 perdB-2- 0.107! 2.40" " .
N- (4-br naﬂ@lphm\ﬁnyiio;ﬁemesmxamhmqm& (2,4- - p-100" 60. 3 _
di met h IHt}gb glo hene- 2-s u 110 namd e N (3 4-drmgthyl=5-+segazol yl ) - 2-
2. 85, (me[ i &:3?%’ ?Fgg )Fﬁ #B%e ne- 3- bul f¥#E dg ~ 6.61"
N (4= br ﬁi% e WP§‘*W43 BYo- p. 0823 2.%6' 30 j
but: y| p nula hl nnhnnc\ 2-sul fonam_de
N- (4- br Nﬂ4—$fdmt Ik}yietl'ﬁ"i bSax@dRA)Y-J4 3= (4-1s0-| 0. Ibfp7:3. 31" ¢, Qﬁfntyl p '
henyl ) tihiroptderedidng i-dropaghietd exynérhyipiharo- 3- fret hyl - 5-i doxazol yl ) - B-[ (2, 4, 6-
0. 0457'|| dhe®g'3- sutfpmamdimyl phenoxy) met hyl [t hi pphene-2-syl f onam de B5 ,
N-(flsb OfRa.3- et lethSi» soxazol yq- 2 1(Z, 476 10. 0562 39—t 2t hyl pheno
‘xy) et hﬂm ;jpph g3 é’m‘ 2616 Jul y| 20894766 |COMPAIND E'T'" (pm- ET
W) . F{/l\ 3:-(P. 46- 0.0490' 1. 86" '
N-(4-bromo-3-methyl-5-isoxazolyl}-3-{2,4,6- - 0.055" 1.62!
tr:methvlphenethvi}thtophene 2-sulfonamide : 1
N-(3,4-dimethyl-6- -isoxazolyl}-2-{(2,4,6- 0.537" B%@ 100!

20 trimethylphenoxy) carbonylithiophene-3-sulfonamide - C
N-(4-chloro-3-methy!-5-isoxazolyl)-2-[{2,4,6- 0.0776" 30.2¢ |
tnmethvlpl.enoxy)carbony_l!th:ophene 3-sulfonamide :
N-{4-bromo-3-methyl-5-isoxazolyl}-2-[{2.4,6- 0.479" 24.5
trimethylphenoxylcarbonyllthiophene-3-sulfonamide

125 N-{4-chlore-3-methyl-5-isoxazolyl)-2-{3-cyanomethyl- |- 0'.0006"  ~45"
. 2.4, 6-tnmethylphenylammocarbonyllthlophene-3-sui— . '

B fonamide

N-(4—chl0ro—3-methyl-5-isoxazoly1}—2—{3-’ ‘ 0.0015%! ~>1 OO1

"} carboxymethyt-2,4,6-trimethylphenylamina- .-

3¢ carbonyllthiophene-3-sulfonamide i

- N-{4-chloro-3-methyl-5-isoxazolyi}-2-(3- 0.0006" - > >100"

|| acetoxymethyl-2,4,6-trimethylphenylamino- '
carbonylithiophene-3-sulfonamide )
N-(4-chloro-3-methyl-5-isoxazolyl}-2:(3- 0.0004" ~80"

- 35 hydroxymethyl-2,4.,6- -trimethylphenylamino- '

carbonyltthiophene-3- sulfcnamlde




tri met hyl ci nnanmyut hi ophene- 2- sul f onam de
N- (4- br ono- 3- net hyl - 5-i soxazol yl ) -3-(2-nmet hyl -4- 0.0468"' 3.63'
propy! phenyl t hi ophene- 2-sul f onam de 5 16 July 2005
N- 14- br onp- 3- met hyl - 5-i soxazol yl - 3- (4-i so-butyl -2- 0-0468" 1.66'
met hyl phenyl ) t hi ophene- 2- sul f onam_geg. '

N- (4- br ono- 3- net hyl - 5-i soxazol yi)-3-(4-iso-pentyl-2- 0.107" 2.40'
met hyl phenyf )t hi ophene- 2- sul f onam de

N- (4- bronmo- 3saRE bl .%ra@qx@zmry -G d {0 bpelinalle’ 6.61° 10

(et hyl*enedlpmﬁwrm%% loPedslivd & Jomep BRNE-Bors Whea oPRAWEdGnty

N- (4- br omp- J=t@Bhilyd apprdxewatagol yi ) -2-{[4, 5- 0.107" 0.407 :

( et hyk enediagsey pedodic0 pYicRRQBAKY at®iclty | Ad iseriphenaexampbonan de 15

N- (8- br ono- Zciedtlylat reinsdazaipelgtard-rédicds fhe abivd4 by'a fhetd3ot 2-[to

t ri met hyl phenaithyldotripbeploe rre-atigiy #o4fa0m de

N- ( 4- br-onD- Sanmwtohytaitdhié soxemoled ds- B-ifiRhidero@ WOQBS' 1.62' tri net hyl phe

—net hyl P& hi opheméidag@iporti de N- (3, 4-di et hyl - 5-i soxazol yl ) - 2- [(2, 4, 6-
0. 537" 8%al C h onani de

N- (4-chl or Ongs Un%grstt(gd -1 s?'?))thago%](?))éy)4 ?{QQ%YM&S éag\[;@%?e%é% g%j

tril@et hmqsh%hdmﬁxbamﬂuewl 9rt¢ﬂh@phemeblesgmtftmmfdeﬁ‘ such as alkyl,

N- (4- br o s 79 :tri me th yip hen

N ar u"?’arG?élI? o L?%bé 4, neg%é 6] %éﬁg‘r%%er%é R thetnin. ,

N- (4- chl or 0-3- rretﬂrrilisﬁsutsemumdl%mhe(lﬁgrwanorret hyl - - 0.0006' -45" 2,4,

6-tri met hyl phenyl ami ar banyl, ) t hi.ophene id

N- (4-chl or o- -"%cf%?f[gg??é%@%%é% rﬁ‘gt %r 16%?\5)%;32??310%91\1-&%} bo xyneth yl -

4, 6- tliécxmtdﬂyllﬂrhwmm Aém;lseleotéﬂfroar biphgrivil kieoypdiemre-a3e pravidmiam de

N—( L QLo - 5. |soxazol '

ace;%oxajrref%yf)mfoﬂ“ f?r? Pr%tr rFﬁ?’un n;c/ilbé(n'fhﬁ foﬁ’owmgq%m%l 9\]’" )t hi op h e na-
3-sul f onami de N(4-chloro.3-nethyl-5- |soxazol yl -2-(3- 0.0004
-80, 3%hydroxynethyl -2, 4, 6 trimet’Ryl phenyl am no car bonyl thin phe

rie-3-s o nami d e, .
0= N i N or G SO N
1 o<
) H
R™
25 . | ,

- in which R? and R™ are each independently selected from H, OH, HONH, NH,,
NO,, halide, pseudohalide, alkyl, alkeny!, alkynyl, aryl, aryialkyl, heteroaryt,
alkoxy, alkylamino, dialkylamino, alkyithio, haloalkoxy, haloalkyl, alkylsulfinyt,

. - alkylsulfonyl, aryioxy, arylamino, arylthib, arylsulfinyl, aryiéulfon'yi, haloalkyl,

30 'haloaryl,' alkoxycarbonyl, carbonyl, alkylcarbonyl, aminocarbonyl, arylcarbonyl,
' formyl, substituted or unsubstifuted .‘amido, substituted or unsubstituted ureido,
in whibh the alkyl, alkenyl and aikyﬁyl por_tiohs contain from 1 ub to about 14
carbon atoms, prefélrabl.y from 1 to 6 atoms, and are either straight or branched
chains or cyclic, and the aryl portions contain fram about 4 to about 16
35 carbons, preferably 4 to 10 carbons. R™ anc_:i_ R? are preferably each selected
from _Hf Ioweralkyl, haloalkyl and halide. Again, it is understood that Ar2 may

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




16 July 2005 -67 results are generally the average of 2.to 5 experinents
prelimnary results or results in which one or nore data points were only
determ ned approximately assay perfornmed with incubation aff $dy 200s

descri bed in the Exanples, 5 incubation at the higher tenperature reduces
the activity by a factor of 2- to _gpout 10-conpared to the activity at

40. C data not avail able or neasured as %inhibition @100 pM % %
inhibition @100 pMIt is understood that 4-bromo or 4-chloro groups can ‘be

r epl aceéhdependdhiit hem dehaleRisidstd toh@nies R@Er er]ﬂe{ anyideablygr sy ?St Ituents
for R ﬁCh as al kyl, particularly alkyl wth between about “Snd 15

car bons PH"¢habeYein. 2. Ar 2 is a substituted 4-bi phenyl group Conpounds
of formulae In ke WabEM s hérem' (Res § 'b%: F%QUIYAQanQ&eJ\I-aﬁe subsgg 2 yl) in
ri

whi ch Are is selected from bi phenyl atives are provi |5 These
corrpoun gwheansyiéonaspres et éuptsjerehy dtaht @wmgosflmmmhaéiz( WhisnRR | \ RR

aBa, #Pad 44 &l each independently sel ected from
ﬂx]\l NH21 ! N%Shaln:%&egggwe%(?haﬁ? al kyl-, al kenyl ,  al kynyl, -
ar yI “ar yl al ky more etefesed ymbodmdmsxyﬁ ial kaylldamrnﬁetrden al kbghammgo(;mal kyl t hi o,

hal oal ke, Rato %lé%% I%LIW%I%%I F{I “h2¢ 65: fo%?h%do I oan itr yl am no,

arylthio, "aryl su sul
al koxycar(ﬁgmlv hdaietmr@ﬂia. aaﬂ Wlnsaelbcmyllf;oram ead)any CF, a(tgtL cqr bonyl ,

fornyl, b r unsub tituted or unsubstltuted
ur ei do, H §{'/\(;r[1tcg{:118 %’ H‘ ¢ pr%h:frﬁ ﬂ E%qaﬂeyﬁf BBFtﬁqd’ﬁ%S%‘Sﬁ‘t@Ql n from1 up
to &QoufrOMH élzhfsbﬁﬂ-lsaboﬁfg preferabl y from1l to 6 atoms, and are either

st rai ght or and the aryl portions contain from

ch |
about 4, P'{)out f%efﬁ‘ge b8§'mer{5‘?e &%y B @70 gheatar Bhnactiviey iand R26 ar e
prefer abtqfereath m@ieeczﬂie,dltcgﬂ-r,pm H,aHzp\mrab&ybwdm@ah kyly,, a0 hgti de. Again,

it is u&d@rst L \ﬁ:\f' s%gstltuted with nore’tHail one
substi t Ut , e'hci’h B‘?O E:H{EIHSH% Pectels In vet more preferred

' embodiments R'is Br, Ctor CoHyg to CyyHy;; R? is H, CH;, C,H,, or CF,

15 " The biphenyl compounds provided herein are generally ET, actwe or ETg
selective (see, ¢ €.q., Table 2); i.e. the compounds provided herein inhibit binding
of endothelin to ET, receptors at concentrations about 10- to about 30-fold less
than’the\;-inhibit binding of endothelin to ET, receptors. {n particular thé 4-
biphenylsulfonamides are ET, selective. |

20 In general in all embodiments herein, 4-haloisoxazolyl sulfonamides
exhibit substantiafly enhanced aétivity with respect to at least one of the ET
receptors (about two-fold to twenty-fold greater actwlty) as assessed by

S ‘assays such as those provided herein, that measure blndlng to ET andfor ETg
receptors, compared to correspondmg sulfonamides in which the substituent at

25 . the 4 posmon in the. isoxazolyl is other than halo, such as alkyl. For example:
the leﬂ of N-(3,4- dlmethyl 5-isoxazolyl}-2- biphenylsulfonamlde for ET, receptors
is abo_ut 0.008 pr whereas, the IC_50 of N-{4-bromo-3-methyl-5-isoxazolyl}-2-
biphenylsulfonamide is about 0.0016 uM (see, Table 2 below); and (3} the IC.,
of N-(3,4—dimethyl-S-isc})_ca_zo[yi)’-3-biphenylsulf0namide for ET, receptors is

30 about 3.48 pM;';whereas, th_é 1C,, of N-(4-bromo-3-methyl-5-isoxazolyl}-3-
biphenylsulfon‘;mide tor £T, réceptors is ébout 0.76 uM and the le,'Q of N-M—_ ‘




‘and/ or

[

16 July 2005 -68 independently fromthe selections set forth for R26 and
R 3, and R2 and R are as defined above. In the enbodi nents here| n, the

bi phenyl sul f onani des are substituted 4- bi phenyl sul f onam d&&JulR20

preferably at.the para position and R26, if it is not 5 hydrogen is at
any position except the 2-positionggln nore preferred enbodi nents, R is
hal i de or nmethyl or higher (C9 C13) alkyl. R is selected from halide,

CH3, C2H5, CF3, C2F5, n-C3H, and cycl o-C3H7, preferably halide or CH3, and
R2 i S $RlofsbSReth Vbl C3H7, nore
preferably R is R’/Qﬁh%xggg?n ﬁﬁnﬁ%ngﬁﬁség;ﬁ?ce%ggfgo% %t CH3, C2H5,
or CF30hsMelspeof eble dbedatybdi nent s, is d or or if greater ET,,

i osy corE e rbﬁ%‘éﬁyh'ﬂ%?ﬂ**%%fe( %ﬁf’%‘%&%ﬁ@ 3f Red e vet more.

pr ef er lebleehirndi imeluds, bR atesnBrimi@d or COH19 to C 3H27; R2 is H CH3, C2H5,

O BRSO SRR SRR T, 0L

sel ect'i ve conpoun
i nhi bi mdshyieh- r:sgxaz):ﬂvibntiotehwiplmrtyME)Tphamtseﬁbmmudat d-onchibta-at i ons about 10-
to abouyt 0old ] t he hi.bi t A bi.ndi ng of endt lin to ET"
recept orsﬁg“gt 1 °Par OqEIZI ar' thyfplzle'xb qﬂ%h W‘fésﬂ'f%?i‘a ded BFEVEY, selective. 20
I n geneiroaglazaIvl}-&r-ltrnfd;MOnlnerrwhﬂamis‘r@meIsmfoﬂarhailep|(saxamaw}nemul fHonam des '

exhi bi t sub n d .act with res to at st one of the
ET receptors I?? rg#tlﬁcyr?&% g‘% 'frlf"t‘/!ﬁ#h?i;aq"éiﬁd {ar'Bgt?‘é{ Sé‘if’th‘?/?'Y%%' as assessed
by 10as segtbyospbbnysd- blms&viammnageab heseidmo- Bhgéthvemﬁ@z&wngr -ng tOWE .
D ared . to corres i ng_sul fonam des in which the
subst i tueﬁ?xvélthe%' 31'%5%&" ?r?ang? n %ﬁ’é‘“i‘g%&z'&?mv P32z t han. hal o,

il?((:g Z%ﬁhkﬂ\}ﬁweﬁ?{l—@&ﬁﬁﬁblﬁu!{oﬁ;ﬁgdé Sﬁ’-biecﬁm?fB methy(!jS I?OXBZ(I)EI_Y_H -2°-

I et -5-1sS0xazo - I phenyl sul f onam de f or " receptors ,
about G“ﬁge X‘H%F"Wﬁ%‘?g PV'Pﬁ'éO‘raeye K‘?:E“A?"H’r Boetayeiseyrzaii-3ogazol vi ) 2-
b| phenyd\é{u{rrbﬁétaﬁic\ﬁtﬂ\einsrl ﬁ%ﬁen@lﬁ@l@&ﬁarﬁ%(ﬁﬁ@m takhezmbelosy) ; and (3) the

[ soxazol yl ) - 3- bi phenyl sul f onam de for ET,

 octibt GHRPS Ty PHe o NP GG Ligeamidhe Gsssgpnding A-<ioro and

N- (4- braon@or3-iseidawlyt 2oimpayadoOb aldo ehtApMLeaHdanan de for ET, receptors

is about-0-76 ‘%M and .the 1C50 of N-(4 16 July 2005 -69
Exemplary biphenyl compounds were tested using the exemplified assays

{see, EXAMPLES) and the results, which are intended to be exemplary or
_provided for comparison with compounds provided herein, and are not llmmng,

20 are as set forth in the following table {Table 2}:

"TABLE 2
i . COMPOUND : - C] TET, (whay ETg (/)™
. _
' N-{4-bromo-3- methyl 5—1soxazo[yl) 4-b1pheny!sulf0 ‘ 3.3 ~0.17
namtde . , _ 49' 1.23¢
.25 ] N-(4- bromo-5-methyl-3-isoxazolyl)-4-biphenvisulfo- 6.4%2 - 0.29%0.02
‘namide : _ 1 . a9 1.78"
N-{ 4-chloro-3-methyl-5-isoxazoiyl},—4-biphen915ulf0- 4‘.93 +3 [ 0.29%0.1
namide ' | 7
N-(3,4-dimet_hyla5-isoxazotyl)-4—biphenylsufonamide : 99x14 0.77+0.32
' 6.37 0.15"
30 N-(4-chioro-5- -methyi-3- |soxazole)—4 biphenylsulfo- - 3.7 |0.23+0.01
|| namide ‘ , 18.6' 1.29"
_ N-(4-Methyl-3'-triﬂuommethyl—5.-isoiazou,yl;-4- 19.0 1.7
' biphenyisulfonamide _ - 5.62°




chl or o- 3- net hyl

about 0.793 pM (see,

the followi ng and those set forth in

limted to: 5

N- (3- et hyl - 5-i soxazol yl') - 4' - net hylyghenyl

N- (4- brono- 3- net hyl -5-i soxazolyl)-4'-
5 i soxazol yl)-4'-

Tabl

met

- met hyl phenyl -

- 5-1soxazol yl) - 3- bi phenyl sul f onam de for
Tabl e 2 bel ow). Exenpl ary bi phenyl

e 2,

hyl phenyl -

Aol nhnn\

- 4- bi phenyl sul f onam de,
4- bi phenyl sul f onam de,
4- bi phenyl sul f onam de,

lesuyl f an

N- (4-chl oro-3- net hyl -
IDUAaLu: _yl 7

( 3- net IfF=5= a4 ——tgoropheny
5- comtecamﬂ)yl) 4'-tr|flu

ETB receptors is
sul fonam des are
and i ncl udel6 Buly 280% not

‘compounds_are ET, active.

(4- br orgo- 3- net hyl - orgpp@mmr-4 hnphemuhsu fonan1de
(3-net y& 4ﬁﬂlsoxazol ) -4 10 mern enyt=4birphgnytsurfon de;
(4- br offo- éh ‘ﬁ?ﬂ *5'”%’?85?&%\‘?/15)’"9?0' ’rf‘et hox y ph¥h§94- hi pREARCSHI f bnani de,
(4-bro P WANeBYe s oxazal y1 ) - 3' - net hoxyph -4- blphéﬁ%isulfnnan?de,
( 4- br offon 33, ARk hRthyt5- ,gosewpé mp}ler%/!sulfgﬁg- hoxy pbgAayb.osta i phepyksul fpnam de,
N- ( 4- biffonmie 3- met hyl - 5-i soxazol yl ) _
et hyl gnedi oxyphenyt b pnengl sut-fomani-derand—M-brefe-—3—rethyl-4 5 15
i sO az%lyf?b@"mﬁ%WHVVﬁﬁeﬁVPDW'BHﬁMEﬁVF@U*foﬁéﬁﬁabf Cor r esgandi ngj 4- chl or o
and 4 fJ@HW?)uqnxazolvl conpounds_are al sp enconpasged herein. jExenplary
bi phenyl neoBmOUNLS . MEIRisLLSLIF Ui LR ekgmRl L]+ ed [assays - (see,
EXAMPLESmiaend the results, mﬁ?cﬁﬁgreslnten td;be g¢xenplary orf provided
for coffpari son w th—conpounds—provi-ded—erer—and -ty ng,- 20 are
set ff 3 A-dpethiE-isaxprabii- Brgirhetiseioabl e| 2) > 0.03ABLE 2 G@¥POUND| ET" (pM°
ETé we N (4-brono-3- net hyl - 5-i soxazol yl ) - 4- bi pheényi sul fo- 33 -0.17
nam de 4@(4 Qr-og'r% 3- l%é[hw-f( %OHZQIWQ%mglhquO— SOX@_%QI-W -4 8'7%h'enyl sul fo- 6-42
0. 290. () Znantigri de 4 )
N- (4. cljroro- 3- HBLHyl S—tsoxazotyt=4btphepyisufo ~933-0.-290- nam de
N- (3, 4{di Ffe?*ﬁ?fp 5ot bais etagdlyl-3- bb?fqgh\éﬂyﬂosuk onmagiode 9191.41703°770.B2 6. 3
0.15' J3™NEK 4- chl or o- 5- net hyl - 3-i soxazol y| ) - 4- bi phenyi sul fo- 3.{7 0.230.01
”aﬁEﬁeﬂkﬁuﬁmo%o%&nth?(%oh££|N|'3 trifluorp ay g '58X32053' -M- 19.0 1.7
. 046£0.04
bi phen |rﬁéthle9mmtd@phenyrsul50r@ lde:l-6 Jul y 2005 22.17+3.77 | 0.168 +0.0032" |
N-{4-bromo-3-methyi-5-isoxazolyl)-4'- 5.40.3 0.083+0.02
trifluorophenyl-4-biphenylsulfonamide 259+413.7' §{0.71.2£0.43"
N-{4-bromo-3-methyl-5-isoxazolyl)-4'- 14.7+56.6 1.15+0.44

20. methoxyphenyl-4-biphenylsulfonamide "121522.12° 3.94 +0.89'

_ Il N—(4—br6mo-S-methyl-s—isoxazol'yl)-S'— 4.97+£3.4 0.66+0.25
methoxyphenyl-4-biphenylsulfonamide 162.6+7.14" | 2.08+0.23"
N-{4-bromo-3-methyl-5-isoxazolyl)-2'- 3.3%3.5 0.41x0.14

‘ methoxyphenyl-4-biphenylsulfonamide -
25 f| N-4-bromo-3-methyl-5-isoxazolyl)-3*,4'- 38.244.95' | 3.020.78'

v methytenedioprh_enyt-4—biphenylsulfonamide '
N-(4-brom0‘~3~methyl-ﬁ-isoxazq!vl}—3,’— - - -
methylphenyl-4-biphenylsulfonamide

30 ~ results generally from1,20r3 experiments wuth the same preparauon

* preliminary resuits
' Preferred compounds are those in Wthh Artisa 4- baphenyl in Wthh
referring to formula VI[ and at least one. substituent R"Yis at the para position.
| Preferred- substltuents are loweralkyi, halo iowera!kyl and lower alkoxy. Such
35 '




N-(4-Tr

N-( 3, 4-
N-(4-br

N- (3, 4-
N-(4-br

(

N (4-br

de 30 "

| is a 4-
; subptit

| ower al

20

25

30

pr epar at i of

-70 COMPOUND ETA | WWL' ETB (pM*

i decyl -3-trifluoronethyl-5-isoxazol yg-4- 34. 09 0. 990 2

bi phenyl sul f onanm de 33.0' 0.95' 16 July 2005

di et hyl - 5-i soxazol yg- 2- bi phenyl sul fona- 0.0083"0.0014 12.8 mde 5

ono- 3- met hyl - 5-i soxazol yq- 24ki phenyl sul fo- 0.00127" 8. 54"

N- (4- chl or o- 3- et hyl - 5-i soxazol yg- 2- bi pheni sul fon- 0.00123" -14"

nami de
am de

di met hyl - 5-i soxazol yqg- 3- bi phenyl sul fona- >0. 03" 3 48- 10 mi de

5-1soxazol yg- 3 hen fo- > 03 0. 793" -

-Tsoxazo 40.3 0.083+ 0.02

i soxazolyg-2'- 3.33.5 0.41 0.14 metho

reh

ono- %@@%E%Ar?é Sl épw%a% %&b%ﬁ@%hﬁubﬁ&- thdl (A" nani de

N-(4-chloro
N- ( 4- breamsis: am\mMS-ﬁelssokcaz!miryqialExammegw 6 0. 0460. 044
met hyl phe | £ 73.77" 0.1680.0032

N ( a- bII‘%O m§;|¥l on ﬂgﬁ su%#c'ma ?éndgli\(a%i%gg'

t rifluor ophehyﬂonémbiepraanyd@ﬂmhhmmmddwdz&egare 4130 Pro@igHL - Theg

5 .0.44 20
et oy G5 251 Bty R At o e mearE 3efbid Sgelhy SRy
N-(4 b rowensuBronmeintugl -de ios dxazohyq- 3' - 4. 973. 4 0. 660. 25
nethoxyggﬁwygﬁgtﬁbpqgnylsulfonanlde 162. 67. 14" 2.080. 23

nam de 15

xyphenyl - 4- bi phegyl sul f onam de 25 - (4-bronp-3-net hyl-5-i soxazoyyl)-3',4"-
38.#4. 95 3.00.78 nethyl enedi o xyp he nyt-4-bi phenyl sul f onam de

N- (4- brongre3adTed Rykazotvk $0Y 3O lhng 1Be foritiry | phenyl -
resubts generally from1l, 2 or 3 experinments with the same

nary results Preferred conpounds are those in which Are

4-bip henyls ulfo na m

bi pheny “Which, referring to fornula VII and at |east one
uent R'//i t the para position. Preferred- substituents are
kyl ., ral Kyl apd |ower al koxy. Such
R R -
6
W R
45 7
R . R
where R® and R* are h_ydrogen-, or are substituents which are believed to provide

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

RS, R® and R’ are each mdependentiy selected as in (i) or.{ii):

{t) Reis hydrogen, ‘unsubstituted alkyl, hydroxy, unsubstituted

~alkoxy, ClOJR*', carbamoyloxy ofr alkoxycarbonyloxy, and

- 35

R® and R’ are each independently selected from hydrogen, .
unsubstituted alkyl, hydroxy, C(O)R‘“‘, carbamoyloxy and alkpxﬁ:arbonyioxy; or
(i} if at least one of R and R* is ﬁot hydrogen, then any two may
form.alkytenédioxy; and the other is selected as in {i}; and
R* is selected from among alkyl, C(OJR*", {CHz)xOH and

CH(OH)(CH,),CH, in which x is 0-6, S{OLR*" in which n is 0-2 and C{=NR*}R*";

3
.y



35 conpounds are ETe active. 16 July 2005 -71 The preparation of the above
and ot her conpounds that possess the requisite activities are set forth in
the Exanpl es. B. Sul fonam des and sul fonami de derivatives ¥#4pA@HE des and
sul fonam de derivatives are al so provided. These 5 conmpounds are active in
assays which neasure endothelin antagoni st activity. The sul'fonam des are
of formula: Ar? SOZ N Ar' H 10 where Ar' is isoxazolyl and Ar2 has the

formula: 3 R 15 RAa OR5 WR6 20 Ra5 7 25 where R and R are hydrogen,

or are KGOSAKUENS nMHr&dty R RaRA! heNeSh LR VP gliog@ ; earﬁmgrg?,g tolerability of
t he compounds (i.e., by altering the pharnmac neti ¢ profile of the
conmpoundilkvigiehos attamippetipylamiaop fayibalkyl gmind efendéiohiyamisel ect ed from
hal o, cy 1foR YRR, Kyl ! ' | kenyl cl oal kyl and aryl, or
R3 and Ri'n?’ogeyher fqg(r_ rlﬁvgﬁf(f%@igei!(wvﬁ JlS%I ?mﬁlﬁ %rr{%alﬁﬁywﬂgéﬁdﬁé and R "are
each i ndefléminrgitdng Rélivetiecteddramm hdidoxpr alkpiy,) alkyli dndREryi. SRHyahdogren,

unsugst L, ; - bstituted alkoxy, C(O) RG61, carbanoyl oxy
~or al k-Oxy(.:arfsgjg%ﬁédy ° pgﬁgdsqﬁ%egﬁgﬁ - T ﬁ“ﬁﬁﬁ-‘é‘ﬁéfﬁjé‘ﬂ?‘%‘ﬁd dE@cted from
hydr ogemhichuissigtioed tagtadicbxall kytide, vy eudnbialid € & Rébrboaal bapestbexy, and

al koxyc ‘rnmE Sor . 35 (1) if at least one of R and R4 is not
hydroge%, t 'élﬁ@agnr?mtgmg‘aﬁ(rji?%g%’nﬁ BPRY 8%8&?"%5‘5?'98“"%@%91@06‘@%?“ P's sel ect ed
as in (hydrognd ARebof migebeakate fcoamsgiming akdel-2- C(0) R41, (CH2). OH and

gﬁig&%%@gﬁmgﬁa\i\n@é%&x is 0-6, S(O,,R01 in which nis 0-2 and

10 These compounds appear to exhibit superior poténcy, efficacy,
bioavailabitity, Lr_: vivo half-life and/or stability compared with compounds where
the aryl group has more than two hydrogen substituents, while avoiding
tokicologic:a! effects associated with hydrophobicity (see, Table 4). In addition,r
these compounds appear to exhibit good profiles in standard in vitro toxicity

15 tests.

It has been found that for in vivo administration, it is desirable to achéeve
the proper degree of hydrophilicity, which reduces potential hemolytic properties
of the coh’wpounds. It has been found herein, for example, that this is achieved'

' | if the aryl group is tetra-, penta- or hexasubstituted, preferably pentasubstitutéd.

20 if the aryl group is tetrasubstituted, it will preferably be substituted at the 2,4
and 6 positions, and one of these substituents will be a polar group, such as
hydroxyl, acetoxy, carboxyl and carboxamide. Such substitution eﬁhancés the

v gndotﬁelin antagonist activity and the hydrophilicity of the compounds. lf'the

' -aryl group is substituted at the 2, 4 and 6 positions with nonpolar éroups, éuch

25  as alkyi grbups,— more specifically methyl groups, then the aryl group will | |
pr'eferably_ be penta- or hexasubs_tituted. In pentasubstituted aryl groups, thé
lfifth substituent wi!rirbe at the 3 position and will preferably be a polar group.
such as hydroxyl, acetoxy, carboxyl and carboxamide. Such substitution is
preferred to achie\:e'highest levels of activity for therapeutic use.

30_ - Such su_b'stitution prdyides compbunds with good bioaulfailability, long in

Vivp half-life, and/or good in vivo efficacy. In view of the disclosure‘herei'n',.




-72 R1 is alkyl, aryl, heteroaryl, aral kyl, heteroarafkyl, cycloal kyl,
al kyl am no, dial kyl am no, aryl am no, di aryl am no, (aryl )(aI ka/ 32am no, _
al kyl sul fonyl am no, aryl sul fonyl am no, (al kyl sul fonyl) (al p(?/tj % 0gﬁ’yl ) am no

or (arylsulfonyl)(alkyl or aryl)am no;, and R3 is selected from hydroxy,

al koxy, al kyl and aryl. R61 and  are unsubstituted or substituted with
one or nore substituents selected ffomY, which is defined as al koxy,
hal i de, pseudohalide, alkylcarbonyl, arylcarbonyl, am' no al kyl am no,

il LA 0 SHEREN Mo AL USRI RO v B, BNCAT MO B Y 0T OXy A S0

of interest arent rrespo SHenasUT FoNaf des. 10 These
corrpoundmurmmealsnrtgosmblebaﬁnmamedeler pot ency, ef ficacy, bioavailability,
invivo half-life a d/or stability c th co ound where the aryl
oroup. has. miFERAASPLS i GPoeH S BE AT GEitedim e EURs Grhy:

t oxi colegiatality akfceaimiras sosimbecbmpddndayihicaphabtie ﬁry (S‘ueﬁ,eniﬁabd:e&i 4). In
addition, .these conpounds ag‘Rear to e h| bi thla%god profiles |n standard in

~vi-t B0 £BRTAIY 15 Ts‘mtfe%t@g thaopgh alegation Cr geqkipeticprgfilpot

adm ni gohloufds. TheighabRsddkalekie ﬂramaczblbay@ of Renphigdreds rde@ree of
hydrophilicity, which reduces potential henolytic properties of the

conmpoutRfduding.” BN iR gttt ioREriEbHItY £ B vixg bafhilife. inyivo efficacy.s achi eved i f

the ar WordHQURtdNity SidcBptor-R@BE@ityQTanBaKasibst i t uted, preferably
pentasubstituted. 20 tf the aryl group is tetrasubstltuted it will

preferably B@ csips: srbedgeats. F%C‘%’“P@f““dénéfeﬁ‘e}!ﬁfé?q veisthegnavisAe of these

subss | ttHENESmBEL bnd 61 BS, IS Ak F@ﬁQHero@Hﬁ MacSthaP YitH 8dMbourdf R Byw- car boxyl
and car boxam de. Such substitution enhances the endothelin ant agoni st

act i vi ti§-chirtotheerypPdpmiarelyll 2y 2¢t Srirenesbripbanvipminpearbpeyli-aryl group is
substi tHipHedt-31shRoRamtte ANE(40 PRS- h‘%@ﬁ/l\@ {sBxSYORMOd 35 4g6.0Ups, such 25 as

al kyl groups, nore specifically methyl groups, then the aryl group will
preferéﬂWt'Pjé)DbéthacetM'r3 THgpivpesylfanardde. N1{3p‘érﬁtra%té}bb$1tqq;ﬁé@v&12yl gr oups,

the figdh, éiHP%t'hW;ﬁQﬁok%éérb@ﬁm%oﬁ%e% Qawahqee aw(d%ﬂ.lhbooéef erably be a

pol ar group, such ydroxyl, acet oxy, carboxyl and carboxam de. Such
subk | tfﬁ%lihthv%jxapr'é'ﬂ@rlﬁ%& G-yiregthylehendvigrsbenyishiephenst3act i vity for

therap%ﬁfbHaM&Fe or3fQ (§'§f&n§§%&fhku% f;&:[k ?519?1-'2‘31‘? gf@@mgﬂ%h‘ﬂhb f9o0d

bi oavai |l abi |i Vi Vo n vivo efficacy. In
Vi ew owaWVﬂt@ewmr%Sthmﬂe 16 July 2005 -73 other such optimal

substi t uent Iﬂ%ﬂé‘ré}ﬁb%r@eﬁ&pﬁftté EM?&Ha%;S&n anl eq@étgcﬁ %ﬂ?ﬂme further

E provise that the compound is not N-{4-chloro-3-methyl-5-isoxazolyl}-2-(3-

20 methoxy-2,4’,6-trirﬁethylphenylaminocarbonyl)thi,ophene—B—sdifonamide, N-{4-
chloro-S—methyl—5—isoxazo!yl-)~2—{3—hydroxy-2,4,6—trimethylphenylaminc’mafbonyl)- _
thiophene-3-sulfonamide, N-(4-chloro-5-methyi-3-isoxazolyl)-2-(3-hydroxy-2,4,6-
-trimethylphenyiaminolcarbonvl)thiophene—3—sulf0namide dr N—(3,4—dimethvl-5-

: isoxazolyl.)-2-(3-hydroxy—Z,4,6—tfimethylphernylami’nocarbonyl)thiophe.ne-&'

25 sulfonamide. ' 7

Pfeferred compounds include those in wh|ch R? and R* are each
independently hydrogen, alkyl, halo, cyano, cyanomethyl, acetyl or cycloalkyl,
or together form alkylene; | |

R%, R%and R’ are ,each“‘ind'ependentiy ‘selected as in (i) or {ii}, with the

30 proviso that at most one of-Rs‘, R® and R’ are hydrogen:

iy Rs_is thydrogen, unsubstituted alkyl, hydroxy, unsubstituted

“alkoxy, C{OIR*}, carbamoyloxy or alkéxyéarbonyfoxv. and




enpirically using suitable animal nodels. As noted above, the conpounds of
thi s enbodi ment provide enhanced tolerability as conpared,to simlar
conpounds known in the art. Such enhanced 5 tolerability 18941 AP¥%st ed
through alteration of the pharnmacokinetic profile of the conpounds. The
phar macoki netic profile is based on_,a nunber of factors, including, but
not limted to, bioavailability, i {%ivo half-l1ife, in vivo efficacy,
potency, stability, receptor-selectivity, and the like. ¢ In certain

[ ds are s¢ lected with the proviso 10 that at npst

enbodi nent s, thedgoqpogn

one of R5, R6 and' F" ?\rﬁcﬁ"’SBé‘h SRFa9e M4 S?‘ﬁ@eeam@meagn not N

(4- chl ereuBstitatddyhti b, hﬁdk)@&'ZOC}(b))%AQ-(ka)aﬂmﬁfﬁ)(yl g;eg,pyig@gmbﬁm{n% ar bonyl ) -

t hi ophene- S(SPIfo é ﬁhlor Q- 3-met hyl - 5-i soxazol yl) fZ 4, 6-

tri met hyl ) phényl dgﬁ%las%‘”i% o %‘?’Fé@ulsf'éjﬁd?ﬁdﬂéie” then any two may

N- (3, 4-fdirh medthylen&dib S0 XAE0INE dthér is selected as in (

[(2 4, 6- trlnetgﬁlphenox ) car bonyl | t hi ophene- 3 sulfonanlde N- (4-chl oro- 3. 15

et Ryl - 5- i s%§ 0s 2 B 4s glkv.iqvelon Vbr?é'fmwneadb@wjdnhmm ophene-3--

sul f onaiyid@iy, diarylamino, alkylsulfonylamina or aryisulfonyl 43
N- ( 4- br ono- 3- net hyl - 5- i soxazol yly) 2- [(Zazrlygf'su torwam‘H rP'ndeﬁoxy)

car bonyWPEHivophlkexys-wigh thmprevise. thenths an@nbbdmmm gi-chilbe-3ul f onani des

are seleehers\d fgr nd Ls not
VEPAPOAN LY n;?z:éfﬁg (974 B o A ) D RS b

met hoxyBoqamider Nndrayjorontmetiantinisorazotiy2-12 ki ® phaewy Bt faeagyy de, N-(4-
Chi1er 0SB MBI b ke ikt P4 3o % Rold BT DY pheny ! am nocar bon

yl)- thiophene- 3- fonam
N- ( 4- cIﬁ’f"ﬁ%’s\écﬁ*fét)w}th(@phma@olfymém@e( N-Krrdnioryy 3 thB-5-isoxazolyl)-

trimet hyjphe 35ufonamde 3, 4-di met hyl -
|soxazolﬂ;l) Mha%{; roh %X%%Egy@ﬂ ﬁﬁ? PR ﬂ\}?'ﬂﬁencﬁ’&g’r‘ﬁdﬁ%m%l ophene- 3 25
sul f on&Mte!-Smoxpzalyled- [tbﬂ;ﬁamndesthymbbmuiey)thmeyn}ﬁmdﬂheﬁ@3R3 and R are each
i ndepenrdgptdMqdydrogen, alkyl, halo, cyano, cyanonethyl, acetyl or

cycl oal kyl, or together form al kyl ene; R5, R6 and R are each
i ndépendent iy pgesicatar edomotmuls( w)uoc)rar(e |pn)fgrm&i tabe thee iIBQHEIORISR 4-hat at .

nost o h Is) R6 is drogen, unsubstitut.ed
- al kyl, Bﬁ%{’ g@?thﬁ23%§?|y€ %/ﬂdé aéf‘d%‘??penésf? AREYPes or
- al koxy@éﬁtbbinyammyrooahdhmﬁo J&ngroZ&QSno -cManeﬁﬂd oRac@iye Rashethbdependent |y
sel ect e8nf 60 l‘médrogen unsubstituted al kyI hydroxy C(O R41,
carbanoyloxy or al koxycar bonyl oxy; or

R®, R® and R” are each independently selected from (i} or (n!, with the

20 proviso that at most one of R®, R® and R is hydrogen:
(i} R® is selected from hydrogen, methyl, hydroxy, methoxy, acetyi
carbamoyloxy and methoxycarbonyloxy, and
R and R’ are each lndependentiy hydrogen methyl hydroxy,
acetyl, carbamoyloxy and methoxycarbonyloxy or
25 {0} if. at least one of R® and R® is not hydrogen, then R%and R’ may

form methy!enedsoxy and R®is selected as in (i}; and
' R*¥ is acetyl, propanoyl 2-methylpropanoyi cyclopropylcarbonyl
benzoy] cyclohexylcarbonvyi, mathyl 1-hydroxy 1-ethy!, hydroxymethyl,
methoxyacetyl, fluoroacety! carboxyacetyl, hydroxyacetyl, oxummoacetyl or
30 SO,RY, with the proviso that thé compound is not N- {4-chloro-3-methyt-5-
isoxazoiyl)-2-(2, 4 6-tr1methylphenylammocarbonvl) -thiophene-3- sulfonam|de N_- |

{4-chioro-3- methyl-S—tsoxazonl) 2- (2 4, B-trlmethyi)phenylacetyl 3—




(i) if at least one of R and R is not hydrogen, then any two may form
nmet hyl enedi oxy, and the other is selected as in (i); 5 x '?BQUI}?"ZO(‘]S nis
2; R'" is alkyl, cycloal kyl, alkylam no, dialkylamno, aryla

di aryl am no, al kyl sul fonylam no or arylsul fonylam no; and R' is hydroxy or
al koxy, with the proviso that the_g@npound is not N-(4-chloro-3- m

et hyl - 5-i soxazol yq-2-(2, 4, 6-trinethyl phenylami nocarbonyqg-thi ophene- 3-
sul f onam de, —

N- (4- clphiBpRendsiRSAMliae- Ns(@wa.a{afhot -RisbRazbhi-3 {LIEERYGRASAY | acetyl 10
3-t hi ophenesul f onam de, N-( 3, 4-di net hyl - 5-i soxazol yi )-2-[(2, 4, 6- tr| rrethyl

phenox?}‘&%‘?’ﬂé‘?ﬂw%\/ﬁﬂwﬁ@ﬁ@ Bsuinregnasn Hlel4-chloro-3-methyl-5- -isoxazolyh-
N-(4- CQ' NPy & tlrm%ljﬂyllphéné)ﬁ@&@%&lﬂmﬂ)ﬂopger[e(gséifcﬁiat'rf{&émérw l{ﬁP Qﬁﬂ'ﬂ{f@- car bonyl

)t hi ophene-3-sulfonamd e or br ono- 3- -5-isoxazolyg-2-[(2, 4,

6-tri mmthylr%h@nmw-M&Zb@ﬁy‘lﬂ)ﬂetth‘f'@mfmél cpreemfiisiapiete:-3- 15 In particul ar,
congounds, (&P are preferred are those in which Ar' is 4-

~chl-oro-3-net 5-isoxazolyl; R and-R' are each independentl|y hydrogen,

met hyl , - cycIFtammrwllv préiau@lda;ormm@ld@ ar@y@!ngtedo‘ycm@htefdﬂywirm acetyl, or

t th I dent | | ected f
() or (1) e BB e B D RS E P ™ ama & 15

hydrogefmxa(zol)/liRﬁmosut{ah\ﬂbﬂetjiot)h@mcmthegme met hyl , hydroxy, nethoxy,

acetyl, carl\p?%rgéll Q%Ya %néi y‘i’p x‘%vgrgbﬁ{} hqor% :% g]n% R% and R are each

[ ndependent Iy en’ et Yar barmoyl oxy and
rret‘lh)oxysxa«alaoimyiaromy:sution\asz(thlo)aheriecaaioxlaem one’ of R and R' is not

hydr ogen, gf,' for nd R5 is selected as in
(i); and R’ ﬂ§4 %rf)' 'meﬁggpaﬁ% zmlygie l¥':Hytlr']'(e gi\ybza cycl opropyl car bonyl ,
benzoylhydcqm/feﬂhewhmar bcmydmetmabhgﬂyl) Ztmg;dfmyarbeﬁtmmb hydr oxynet hyl ,
nmet hoxyacety, oroacetyl ,_ carbox ace cetyl, oxim n'oacet yl or
30 SO2R'1, WJI R ‘Efﬁ%‘o‘ "B}ﬁ‘tgﬂ'ﬁ Rare4on ?1%8%0&‘}(’&4‘9 Rt o8 |
N- ( 4- chdropion@pnatyhyd- Hﬁophenecarboxamtde
i soxazol yi) hen e- 3- sul f onam de,
N- . (%- chl orogg 'fr@'ﬁﬂ)?r S“Gingbl%?gf(?ﬁ v ﬁaé’”{y 'YTL% ')"S’h‘/i%ﬁacetyl 3 16
July zaﬁﬁ.ethﬂ;ﬁmehm-eahmaauécfammm&e :

N—(34dirret€ i SO azoh -2-U2, 4, 6-trinmethyl -
- phenoxy) carb ﬁy‘? PR % éf/'%—'?ﬁ?‘?@i‘éﬂﬂ"ﬂ“@,s”éc’rx’“"N'(z'

N-(4- chicosiondeyiBitvpyh 5, Bmaﬂﬁylgr@nyn -2-thiophenecarboxamide, '

2-((2,4,6-trjmet h|¥ henoxmcglr bon h| o(?hene 3-sul f onam de or
. 3-{{{4-chioro-3-methyl —:soxa Iyl amino)sulfonyl)-N-{2-
- N-(4- brono-

20 (cyclopropylcarbony!}—4,6—d|methylphe_n\/{)-2-thaophenecarhoxam|de,
3-({(3-(({4-chloro-3-methyl-b-1soxazolyllamino}sulfonyl}-2- |
. thienyl)carbonyllamino}-2,4,6-trimethylphenyl carbamate,
3-{{{3-{{(4-chloro-3-methyl-5-isoxazolyllamino)suifonyl}-2-

thienyi:)carbony!)amino)—2,4,6—trimethylphenyt methyl carbonate,

25 - N-{4-chloro-3-methyl-5-isoxazolyl)-2-(2-(3-methoxy-2,4,6- -

tnmethylphenyl}acetyﬂ -3-thiophenesulfonamide, '
- N-{4-chloro-3-methyl-5- lsoxazoly!l -2-{2-(3-hydroxy-2,4,6-
trimethylphenyllacetyl)-3- thlophenesuifonamlde .
| 3-(((4«chloro-3-m‘e.thyi¥5—isoxazo!yl)am’ino§éutfony!}—N-(2-(2:—hydroxy—1 -
_30_ methy!ethy!)‘—4;_6¥dimethyiphen_YI}—2-thi,opheneca,rboxamide,
3-(((4—chloro—3-m-ethyl-S-isoxazolyl)amino}sulfon_yl)-N—(2«(2-hydr6xy—
E é"thyl)—4,6—dimethyl'phenyl)-2'-t,hiophenécarb0xafnide,-



met hyl - 5-i soxazol yl)-2-((2, 4, 6-trinmet hyl phenoxy) - car bonygt hi ophene-3- 5

sul fonam de. Particularly preferred conpounds are sel ect ed rom_the

following: N (2-acetyl-4, 6-dinmethyl phenyl)-3-(((4-chl or o’ JW@HQP 5-

i soxazol yg am no) sul f onyl ) - 2-t hi ophenecar boxam de, N (2-benzoyl-4, 6-d i m

et hyl phenyl ) -3-(((4-chl oro-3-net hylzs- 10 i soxazol yqg am no) sul fonyI )

- 2- t hi ophenecar boxam de,  3- (((4-chl oro-3-nethyl -5-isoxazol yq am no)

sul fonyg- N- (2 hydroxyet hani m doyl )-4, 6-di nethyl phe

nyl }-2-thi ophem%arda@xamhc}es) isokatd{ifnShRbRUASITRLBYL; Ralasoxaze! vyl ) am rlo)

su If O'E‘% l‘zy I\I—egz 4-dimeth I - 6- propionyl phenyqg- 2-t hi ophenecar boxam de; 15

3-(((4- AL Ypr‘@t'mphsn? 5{%22’-‘6?‘9‘1’)am no) sul fonyqg- N- (2-i sobut yryl -4, 6-

di met hyl phenyli}4 2hidb-BRAEHNES AHRAXAM HFino)sulfonyl 1N-A20(2-

3-(((4-chl oro-3-net hyl - 5-i soxazol I am no) sulfonyl)-N-(2- :

(cycl on@gHreNpersn{1t o-dimghyirhemtihy ithinemerahoxainigshenecar boxani de,

3- ((44-chl orgﬁm%mv& 3511&@.9%@159;'%3:\,@5@.ngsuﬁe.h ipay!l) - N (2 20

~(-cycl-opr opyl car oni/ 6- di met h enecar boxam de,

3- ((( 3-{hgudeprbapy asmﬁe!twl dimeithyditzrel) y3-oyameparo)c sadid.onyl ) - 2-

t hi enyl)carb | ¢ r

(e L e S e e T B R PR Ty

t hi enyl é'&!frﬂbﬂ?lwf)\f&rﬁ ﬁwp@nﬂc@b@xamehyl phenyl rret hyl carbonate, 25

N-(4-chloro t hyl phenyq

Ceti/p 3t h?oﬁgﬁ)éé%?fﬂa%ﬁgﬁggé&gz&yl aml‘wg)s”ﬁony i(}(l {% 4 dlmet}'l é‘fe
ch'Inéthd%ﬂfnevlmen5m2s1tb\mmhgda)'b®eaﬁﬂd¢ 3-hydroxy-2, 4, 6-

t t hyl ph h f

1 et L Phead 26 bl b BB AT SR o o iresn £y oy 1 30
t hyl e&(mqmlar@ndlﬂwbwlpphevlyﬂ}thizphénamphmxeﬁmd)oxam de,

3- 4-chl sul f N-(2-(2-hyd -

S AR I e R I T YA At e

3-

3 | |

3

r
nme
(4 ((&fhhwrtlmfl@nmﬂéwfbnylﬁ}heaobkazmiqdh)m@d‘ﬂrmmaanﬁuéf onyI )-N-(2-(2,
AT BT s A SRS oo
met hox ydleetthyulioredidmingti baycbpineiphigndi-2 hhiophenaeashbaxads de,
' ' 3-{{{4-chloro-3- methy! 5-isoxazolyl)amino}sulfonyl)-N-{2- {2-ﬂu0roacetyi}—
- 4,6- dimethylphenvll 2- thaophenecarboxamude 7 |
_ N- {2-acetv!—4,6.-d:methylphenyl)-3-(((4—chloro—3—méthyl—-5-
20 isoxazolyl}amino}sulfdny{)—5—methyl-2-thi0phene_carboxamide,.
N-{2-benzoyl-4,6-dimethylphenyl}-3-({{4-chloro-3- methyl 5-
tsoxazolyt)amlno}sulfonyl) 5-methyl- 2-th|ophenecarboxam;de.
\ 3- (((4—ch|oro 3-methyl-5-isoxazolyljamino )sulfony!) -N-{2-
. 'hydroxvethamm:dovl) 4,6- dlmethylphenyl) -5-methyl- 2—thlophenecarboxam1de
. 25 " 3-{{{4-chloro-3- -methyl-5-isoxazolyllamino)sulfonyl)-N- (2.4~ ~-dimethyl-6-
proptonylphenyl) 6- methyl 2 thsophenecarboxamtde _
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6- di rrebkaﬂophﬁwba)saforﬁﬂdz ﬂ%dlﬁéheaarbbkmhe,necar boxami de,
N-(6-acetyl-4-nmethyl -1 benzodi oxal -5 XL?’{; (4-chl or o- 3- net hyl -
i soxazol yl )an{\'r'f@)aéi?F\fién@F')m"tth'pBF%’c A (@-shiory-3pnehEtar boxani de, and 5

N-(4- ac%Mkaﬁmmu&xsmf&wh@@moom,uﬁnweba&nkérﬁ(aechl or o- 3- met hyl -
i soxazol yQam ngésul f ony ophenecar boxam de. Al so anong

the breferredV rﬁ?@&ﬂcﬁ%ﬁ gF‘éetPHIBE%“‘gbpéﬂf‘é&‘OF? grnethet-51 ol | owi ng:
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~am no) sul f ony -5-cycl oprop henecar boxam d
“5-acetyl - (N ( D-igeraegy- 44’5@' ‘%‘E?H?Fﬂh@ﬂw)"h@f? Bemenl-8r o- 3- et hyI

:soxazolyl)ammo)sulfonyl} 5-fluoro-2-thiophenecarboxamide,
7 N-(2-acetyl-4,6—dlmethyiphenyl}—3-1{{4TChIoro—3—methyl—5e
20 isbxazolyl)amino}sdlfonyl}-5-ch'loro-2—thiophenecarboxamidé, and
N-2-acetyl-4,6-dimethylphenyl}-5-chioro-3-({{4-chioro-3-methyi-5-
‘isoxa-zoivi}amihp}sulfonyt)-4,5,6,7-tetrahydro— 1.-be‘nzothiophéne_-z-carboxamid_e.
Preferred compounds are alsc those where W is O or CH,. Th.é
‘sulf'dnamideS‘faré thus 2—phenoxycarbonvl—3-sulfonamide 3-phenoxycarbonyi-2-
25 sulfonamide,. 2-phenylacetyi- -3- sulfonamtde and 3-phenylacetvl—2 -sulfonamide
_ 'derlvatlves of the above compounds , |
Table 3 sets forth exemplary compounds of this embodiment and
demonstrates that the compounds have activity as endothelin receptor
' .aﬁtagonis_ts. More préte_rre_c_i compounds of Table 3 are thosga that have the
30 highest activities, and preferred substituents are those on the compounds wiht -

th(a_ highe'st activities: The data.in Table 3 is intended for exemplary and '




i soxazol yl') amino) sulfonyl)-2-thiophenecarboxam de, N-(2-acetyl -

6- di met hyl phenyl ) -3-(((4-chl oro-3-nethyl -5- isoxazol yl)am no) sw fonyQ 5
-, cyano- 2-t hi ophenecar boxam de, 15 y 2005

N (2-acetyl - 4, 6-di net hyl phenyl )-3-(((4-chl oro- 3-net hyl -

I soxazol yf)am no) sul f onyf - 5-(cyanongthyl ) - 2-t hi ophenecar boxam de,

N- (2-acetyl -4, 6-di net hyl phenyl)-3-(((4-chloro-3-nethyl-5 isoxazol yl)
am no) sul fonyl) -5-fluoro-2-thi ophenecar boxam de, N-(2-acetyl-

6- di met thyl.-5- 20. .
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N- 2- acetgibddimendirmamhwaghenyl ) - 5- chl or o- 3- (( (4- chl or o- 3- net hyl -

i soxazol yl ) am no) sul fonyQ 4,5, 6, 7- %\girfs%’nhydro | - benzot hi ophene- 2- car boxam de
Preferred conpounds are al so tﬁ ere W|s 0 or CH2. The

sul fonarfFdes—ar € thus 2= phenoxycar bony  =s=-suf roram-ae; | o-prenoxygar bony| -
25 sul f ghami de" 2- phenGPRHFQUND 3- sul f on6mi de . EBQGM)’ ET,/ET, _
3-phenyHgeety—2—sutf-onrarm-de—derivatives—of the above conpounds) Table 3
set s % orit N-{@xeatpldas-dingonpsends3-af4-tHrs-3enbodil mendooasd | depmpstr afles t hat

t he congottyl-haveezabtsvintiyuimyleAdot hel i n re¢eptor anfagoni sts. |[Mre

pr ef er r ddthiephpregaréigxasiidaabl e 3 are t hose that have the} 30 highes
activitijes, I ubt t aretmo hE conpoundg wi ht the
hi ghest §(:Q§H%q5:g§e§ gﬁfxaza Ry | Odga fpr E‘%EW& ally and 16
Jul y1&0 th,opﬁgndca,ggmgé son p‘ﬁroposes only ar}ud Is not {ntended t¢ limt the
scope ofi—tt—s etrbodi-renrt—-n Y-ty FABLE-3—COVROUNDL ETA A TAI ETB 5
N- ( 2- acdt YWH2bewodiheuimdtpteey i) 3-B44-¢Hide Shl or §- -00260055' 6846001

net hyl - 5 ("§8%bTsPyazpivlisminepdisnflbRAyl ) - 2 t hi op{henecarbo|l xamid e

3- ((( 4- dhigrherse t’*ﬁf‘l"d% i soxazol yl ) am no) sulif onyn- N- J 00111' 140001
(2-isob Mf()ﬂace 18 6l Y. 4231 hi oph¢nec xa '

N- ( 2rerzaulids-h ogi n Mﬂéi »(’ ?}E‘Schl o3 S Boabe %88‘501

met hyl - 8t tsdprade@hbbx ag no )sul fonyn-2

-3 (4»chl0ro-3-methv|-5-iso_xazolyl)amino)sulfonyl)—N- 0.00061° 210001
{2.4-dimethyl-6-propionyiphenyl}-2- ' '
_thiophenecarboxamide

20 3-({{4-chloro-3-methyl-5-isoxazolyllaminolsulfonyt)-N- 0.00036" | A5000H
{2-(cyclopropylcarbonyl)-4,6- dmethylphenyl) 2- . ) "

“thiophenecarboxamide

3-{{{4-chloro-3-methyl-5-isoxazolyllaminc}sulfonyl)-N- 0.01497 13001
(2-(cvclohexylcarbonyll-4 6-dimethylphenyi}-2-

25 . thiophenecarboxamide

< 3-{({3-{(t4-chloro-3-methyt-5- -| o.0075 | -
\ _ |soxazoiyl)ammo)suh‘onyﬂ 2—th|enyllcarbonyllammo)— : '
2.4 6~tr|methvlphenyl methyl carbonate.

3-(({3-({{4-chlora-3-methyl-5- . ' 0.00545* -
30 | isoxazolyl)amino)suifonyl}- 2-th|eny!)carbonyuammol- :
.2 4, 6-trimethyiphenyl -carbamate -

results are generally the average of 2 to 5 experiments

. assay performed with incubation at 24° C. As described in the

-35b Examples, incubation at the higher temperature reduces the actwnty by a
factor of 2- to about 10-compared to the activity at 4° C

- data not available or measured as % mhlbmon @ 100 pM
{ ET,/ET selectivity = ~

Table 4 lists oral half-life, bmavau[ablllty and in vivo activity of selected

a0 exemplary compounds The in vivo activity was measured in a pulmonary




t hi ophenecar boxam i de N-(2-acetyl -4, 6-di nmet hyl phenyn-3-(((4- chloro 3-
0. 00294' 9000, 15 nethyl-5- |soxazolynan1no) sul f onyn- 5- neth¥

t hi ophenecar boxa mid e uly 2005
3-(((4-chl oro-3-net hyl -5-isoxazol yl )am no) sul fonyn-N- 0. 00061'" 21000,
(2, 4-di met hyl - 6- propi onyl phenyn-2 thi o phenecarboxami de 20
3-(((4-chloro-3-nethyl -5-isoxazol yl')am no) sul fonyl)-N-0.00036" 450009
(2-(cycl opropyl carbonyl) - 4, 6- di net hyl phenyn-2- t hi ophenecar boxam de
3-(((4~ghl I NQ)...sul.f n-N. 0.0149' 13001
(2-(cyc ﬁgﬁﬁlgnqﬁon P?§A$§Q§?%§%%§?§ﬁkﬁ§k” Oféﬁ 6bH@%%8arboxan1de
3-p(3- (S(E(e¢terhbloa;age3 et ﬁy&ie@-mdlceteﬁomébompounds clalmed herein exhibit

isoxazo an1no len ncar bon n 6-trimet hyl phenyl
R e g T SR
i soxazojugmmdn@r)esmhfsl@rmae &_leP@’fylln)ﬂﬁﬁdhﬂﬂYﬂ&Bfidﬂ:bn%é Weat ri et hyl phenyl

car ts are generally the average of 2 to 5 experinents assay
---perfb%rrﬁée%:;\)\ngg%l ‘incubation at 24 C. As described in the 35 Exanples,

|ncubat|on at the h| gher terrperatrwmerteduces the activity by a fact or of

2- to VILya_L'-fbuaLallut ol | abl e or

nmeasur ¢ EL&/ EF9usql deel v tigvidablle 4 |ists oral
hal f-1i vi votacti i Psor | §@rasct gd 40 exenpl ary
conmpourjed 2k neadifed i ‘evglsp I monary 16 July 2005
-83 hyp aouwe foh it He et i Vi tyqof [t he conpounds at

) tes, |the conmpoungds cl ai fred herein
~exhl®i t ademmlmvm(éne}aahifmwdel- i fe, i oavdil abillity, gnd/or {n vivo activity

ﬁ\cl)ervé) gﬁgég SC oesh Es%\(azgl‘»,'rﬁlzy (s%ass ¢.9., [PCT Tnfernati gnal Publi ca.tlon
ﬂme oxy-6-cyano)phenyl-

aminocarbonyl]thiophene-3-sulfona-
mide

15 | N-(4-chloro-3-methyl-5-isoxazolyl}-2- 1.78 { 3.4 | 40.2 ++

N {3-cyanomethy!-2,4,6-trimethylphenyl- ‘
“ aminocarbonylithiophene-3-sulfona-
mide

N-{4-chioro-3-methyl-5-isoxazolyl)-2- 1.10
20 {3-carboxymethyl-2,4,6-trimethyl-

‘ phenyiammocarbonvlithlophene -3-sul-
fonamide

N-{4-chloro-3-methyl-5-isoxazolyl}-2- 1.56 1.5 3 -1+
: 1 (3-hydroxymethyt-2,4,6-trimethyl- _

-, 25 phenylaminocarbonyiithiophene-3-sul-
© . # fonamide ' B “

{3-methanesulfonylamino-2,4,6-
trimethylphenylaminocarbonylithio-

v - - = '
' Il N-{4-chioro-3-methyi-6-isoxazolyl}-2- 5.9 2.6 l
30 ‘phene-3-sulfonamide :

N-(4-chloro-3-methyl-5-isoxazolyl)-2- 39 | 20 | ++
{3-cyano-2,4,6-trimethylphenyiamino-
_carbonyl)thiophene-3-sulfonamide

N-(2-acetyl-4,6-dimethylphenyl)-3-({{4- | 40% | 86 | 57 + 4

chloro-3-methyt-5- N
isoxazolyljamino}sulfonyl)-2-
thiophenecdrboxamide

. 35




TABLE 4 COVPOUND P, pp* PQt,iz Peak S in vi vo in Plasma Efficacyd Rat'
Level s N-(4-chloro-3-net hyI 5-isoxazolyqg-2- 2.32 4.1 173 ++J 12 rrset hyl -

5- (net hyl ened i oxy) phenyl 10 acetyl | t hi ophene- 3- sul f onani HaJuly

N- (4-chl or o- 3- et hyl - 5-i soxazol yg-2- 0.58 _ _
((2,3,4-trimet hoxy-6-cyano) phenyl - I nocar bonyl ]t hi ophene- 3-sul fona- m de_
[ 15 N-(4-chloro-3-nethyl-5-isoxazol'yq-2- 1.78 3.4 40.2 + +

(3-cyanonet hyl -2, 4, 6-tri met hyl phenyl - am nocar bonyl )t hi ophene- 3- suI fona- .

m de N-(4-chloro-3-nethvl-5-isaxazolvyl)-2- l%_D 20 e . 3osul -
3-carbp) cynet hyl cdubRinig | met hyl - ipheny nec g hy[ ). hi dphene- 3-su
1£onamd )N}/(4 c%l (t):r%o 3- et hyl - 5-i soxaZol /38,}2” o " ‘$—a/ (3-hyd

1ICac

roxymet iyl -2, 4,6-trinmethyl 25 phenyl am hagar bq_la\)éis)i h| ophe e- 3-sul -
fonam d hi rodrrethyl 5|s azol'yq-2- 5.9 2i® o
(3-neth ri%lgéf 5‘% i ret hy | pAényl & ngcar bonyl ) t hi o- 30

phene- 3 Ul Xpally c'H?o 0- 3- thyl §5-isqxazol yg-2- 3.f9 20 + +
~(3-cyan jm p Ea fpﬁﬁ@’ ani no ca bonyl}) t hi ophene- 3-fsul f onani de
N- ( 2- ac by il S a2 Rii-phenyg-3-((K 40%.8.8 57 +3° 35 dhl or o- 3- net hyl -
i sox&z ol yiyt(@ritne) Surﬁétm,mysH -2- th| op enec hr be famg d¢ 16 Juljy 2005
# isoxazolyl)amino}sulfonyt)-N- (2-
{cyclopropylearbonyl}-4,6-
dimethylphenyl}-2-
thiophenecarboxamide
10 - - ,
* x 10® ecm/sec
* in hours
5 i pg/mL
¢ Pulmonary Hypertensnon model: + + effective at 5 mg/kg
15 - no effect at 5 mgrkg
+ effective at 15 mg/kg
¢ effective at 0.3 mg/kg in vivo '
20 C. Preparation of the compounds

The preparation of fhe neutra!n_(j_.g, free) sulfonamide compounds that
poss'e?.ss‘ the requisite activifies are set forth in U.S. Patent Nos. 5,464,853,
5,594,021, 5,591,761, 5,571,821,_5.514.691, 5,464,853, commonly owned
co-pending U.S. apglication Serial Nos. 08/721,183 and O81847;797, and'

25 commonly owned published International PCT application Nos. WO 96/31492

and WO 97.!279‘79. Representative syntheses. are set forth the Fxamples.

. Compounds. whose synthesis is not explicitly exempliﬁéd herein or in the above-
listed patents ‘and published international PCT applications. can be. synthesized
by rqﬁti'né :'mo,dfficationfof ‘one or-moré methods described in detail in the |

- 30 ‘EXamp]es by su-bs_tituting_appropriate readily available reagents.

. Salts, acids énd other derivétives thereof can be synthesized as outlined
and exemplified herein, or b\.( other rhethdds known to those of skill in the art.
1. Neutrai éqmpo.unds k
In general, most of' the syntheses involve the condensation 6f a sul‘fonyl
35 chloride with an ammo:soxazoie in dry pyridine or in tetrahydrofuran {THF) and

. sodium hydrlde The sulfonyl chlorides and aminoisoxazoles e:ther can be




-84 COVMPOUND P, Po" Potl,i Peak in vivo in Plasna Efficacy" Rat' |evels’
3-Wi-chloro-3-nethyl -5 5.4 59 isoxazolyl)am no)sul fonyl)-N(2

i sobut yryl - 4, 6-di met hyl phenyl ) - 2- t hi ophenecar boxani de” 5 16 July 2005
3-(((4-chloro-3-nmethyl-5- 5.5 53 isoxazolyl) am no)sul fonyll-N-(2-

(cycl opropyl carbonyl) -4, 6- dinethyL% enyl ) -2- thiophenecarboxam de 10x 106
cmsec in hours in pg/nL Pul nonary pertension nodel: + + effective at 5
ng/ kg 15 - no effect at 5 ng/kg + effective at 15 ng/kg effective at 0.3

nmg/ kg in 2 arat| oun i on of the
neutr al O(bI amgd 08 rc‘a tR %Z%doac%odﬁ'ag £ AAT qﬁog%gggcsf"s% ?hetﬂf equisite

activit |E)@na:rkgs s:emsufg)btﬂmr Imi’ethbc.‘Bs aPatﬁnat toNhgse bf éﬁn 18 B3s art (see, e.q.,

- 5,594,0 ) 591 761, 5 8 4,853, comonly omhed
co- pendiﬂf&'% a&nthos; c‘%% 5%9 S%'}J’Gél's%ghg6%75£§§?§3 and 08/847,797, and 25
comonl y ovvnedwepubblkﬁffbcdaimmgmfahammls Feheappbhedt tyotoNeasiny\@n96/ 31492

. and WD 97/27979. Representatlve syntheses are set forth the Exanples.
----------- Conp&ncfgnmofﬁ/ﬂé%zé’ & Wi g peqny! PE"’HSF B Pyiding Wit P Rerein or in

t he abov&talybst edmpat@ith®ofeidpieb! TaHeH(3l AlipraialinnakaRidisapphd-cat i ons. can
be synt hesi Zedﬁé\%‘brou“ ne modi fication of one or; nore nethods descri bed

i n det aiTides an 5 Elmpvis-aRxazalydpylfQemidgsappi B Prerased e 1y avai | abl e

reagent scor&b&rsdm@%hdﬁom@tmwazdﬁer | N@hla¥esahherealdisamiis.sypthesi zed as
outlined and exe herein, or by other nethods known to those of

ski || i rFareagwfe. W!@ 4%?%{! 5d§ﬁ*ﬁﬁ§9f¥&sz {carbgerrahaxyithigrdengB-sufensynt heses
i nvojo/e 4rhRie GRAISRB AR 2-BiettvddyRBMonyithiophene-3-sulfonyl chloride and

5-amino-3,4- d:methvltsoxazole in-dry pyridine.
 The N-(4- hafo_tsoxazolyllsulfonamtdes can be prepared by condensation
cf amino-4-haloisoxazole with a sulfonyl chloride in THF with sodium hydride as
a base. For example, N-{4-bromo-3-méthyl-5-isoxazolylithiophene-2-sulfona-
15 mide was prepared from 5—amino-4-bromo~3-methylisoxazole and thiophene-2-
sulfonyl chloride in THF and sodium hydride. N-(4-bromo-3-methyt-5-
i;oxazofyl}-S-{3—is_oxazolyl)thiophene~2—sulfonamide was prepared from 5-amino-
4-bromo-3-methylisoxazole and 5-(3-isoxazolylithiophene-2-suifonyl chlo..ri'de.
_ ~ Alternatively, compCundc, ‘such as those in which Ar? is thienyl, furyl
20 and pyrrolyt herein, may be prepared by reacting an approp'r.iate Sulfcnyl chloride
with a 5-aminoisoxazole substituted at the 3 and 4 positions, such as 5-amino-
4-bromo-3-methylisoxazole, in tetrahydrofuran {THF) soluticn containing a base,
- such as sodium. hydride. Following the reaction, the THF is rerﬁovc‘d under
reduced pressure, the residue dissolved in water, acidified and extracted with
25 methyle‘ne -chioride: . The or’ganfc tayer-is washed and then dried over anhydrous-
_ magnesmm sulfate, the solvents are evaporated and -the residue is pur:fied by
recrystallization using. hexaneslethyl acetate to yield pure product. |
These sulfonamldesr also can be prepared from the corresponding .
sulfoayl chloride and fhe_arﬁinoisoxaz’ole in pyridine v_xfith or without a catalytic
30 amount of 4—'dih1ethylamirfopyridine {DMAP). .In some cases, the bis-sulfony!
compournd is o.btained‘._as the major or exclusive product. The bis—sulfonatéd, '
-‘products can be readily hi/,dr.olyzed to the sulfonamide ucing aqueous sodium -

-y
-y




—Gwam-no- 3, 4

35 chloride wth. "an am noi soxazole in dry pyridine or in tetrahydrofuran
(THF) and sodium hydride: The sul fonyl chlorides and am nqhﬁolx?ﬁgées
either can be 16 July 2005 -85 obtained comrercially or sy &

according to nethods described in the Exanples or using other nethods
avail able to those of skill in thisggrt (see, e.g., U S Patent Nos.
4,659, 369, 4,861,366 and 4, 753,672). The N-(al kylisoxazol yl)sul fonam des
can be prepared by condensing an 5 am noi soxazole with a sulfonyl chloride
in dry pytickide add bhuRtboidi Qe NeuciC | methyl ani no) pyri di ne.
The N- (3, 4-di et hyl -5-isoxazol fln) sul Cf o%taﬁ‘ ¥nr§35110f1°‘( gé&rah% Ofucar

N- (4, 5- @PH‘%@HVI“SO‘P@GR@@B'IWYPSUI f onani des can be prepared fromthe -

cor r espondi Nn@e} BRHHEL melqd%oxazol e, such as

5=ami no- 3, 4-di net hyl i soxazo For exanpl e,

N- (3, 4-di net hyI 5- |soxa(zbIl\lyﬂ4)br2rr(oc&ntmhﬂtmsmyaidMlpphﬁwmayiam,,f(pn 10 ami de
was greggﬂﬁ)ql, Bl r bonyl t hi o chl or| de and
S PRI Nag B R dTos el omo-a iy £

N- (4- ha||Sdixgé&faﬁél—tyarynsxwmmaan@lésuuanarhmepraemafeedwday ceppdensati on of

am no- IAbMBNKAGILE, oot (EBK). SRLREIIS 5 a2 Lo Seh 4 Nyar de
N- ( 4- hréﬁﬁ‘vﬂsthmhWmfﬂammcamlnyilt)ticmmriae}nﬁﬂ%nahﬂadé)nﬁa&ﬁr afl® WBm Prepared

f | hi oph 2- | I chl

The ik B e iR gl Do Bromo amethyi5- 0 O O O°

i soi&zoF%DIX)iZtﬂle 2-¢abmmldphéﬁ&8%ifeﬂan&esui\!f%mr%es \‘Y?éthﬂr@pﬁr ed f2r Oml oy
i ophene- 2- sul f ony

5- am no- soxazol e and 5-(3-isoxazol yl)

chlori de’ 5\? § EI (t%e?/@livx'"%‘?fg%%ﬁg“’p@%:” Syfepnsaide; wagmiepared foni s t hi enyl
furyl 20-@inbropysr- Bo.hgthymrsemoumz«;@aad&w%be&émshﬁa&wag gfiq appropri at e
sul fonyL ghl ori a, 5- am noi soxazol e substituted at the 3 and 4

_ posi tions, zy!?fgﬁma%s %‘Q‘S&Fﬁ’?ﬂ)a bovenr ono- 3- et hyl i soxazol e, in tetrahydrof uran-

(THF) sol uti GR{4biiaj-BinighA- Qjﬁﬁﬁazolﬁpgjlaﬁﬁnx§9ﬁﬂo5ﬂ?&n$§Q*Lh‘gﬁaml gl I owi ng. t he.
under reduced pressure e residue dissol ved

reagki o s T
in \?\g!ter@"asaﬁ:rﬂ?rfgefﬁo‘ﬁﬁﬁmes%’to%% é‘&FtW‘t5?7‘9253¥ﬂé‘tih§ﬂéwé0m~?ltmvﬁbm~ The organic
layer i phemsBeifangnidae wide Qs PrEHardd ik %co#@g\gsﬁ&p@f $Ul L ﬁ% , the
ie

: solventg are _evaporated and the residue is puri recrys al i zation
~usi ng hexéﬂ%é"['é'ﬁﬁv 'S‘B@éf"ﬁtfé‘dt% (%VBP‘BEWé“bPBHW -3- Sﬂﬁee‘é shibfitmani des al so

can be prepared from i setugsRanslRinSish B E @ egeRN (he

am noi sQ yridine with or wthout a cat
4-di et B ?’é‘mpﬁrﬁﬁl}ff gHiraeriaRnd Nq4-Hprao-Sametivi- 5h90>tﬁzswul -f4nyl conpound is
obt aone&pp&ﬁ)ykd’lﬁnm\ﬁfol@@ SHEhARIE WO PH e dT REPE %n’?HJ) r}gl%%
methyhsoxazole and a mixture of 1-(4*- -isopropylphenyl}pyrrote-2-sulfonyi
chlonde and 1-{4° -isopmpylpheny!]pyrrole 3-sulfonyl chloride. These sulfonyl
chlorides were prepared. from -1- (4'-|sopropylphenyl)pyrrole 2-sulfonic .acid,
, ,phosphorus oxychlorlde and: phosphorus pentachloride. 1- (4'-lsopropy!pheny{)—
_ 25 pyrrole—2—suffomc acid - was prepared: from: 1- {4 -lsopropylphenyl)pyrrole and |
.chlorosu!fonlc acid. 1-{(4° lsopropylphenyl)pyrrole was prepared from 4-
isopropyianiline and 2,5- dlmethoxytetrahydrofuran
2. Salts of the neu_tra[ compounds -
F‘harmaceuticall\./—accéptabie sal'ts of the compounds may be prebared by
30 Vthe exemplified method or any other method known to those of sk:ll in the art.
As exemplified herem in the case of organic salts, the organic base, such as

NN’ ~d|benzyiethylened|amme chloroprocafne, chohne ammoma



products can be readily hydrolyzed to the sul fonam de using aqueous sodi um
16 July 2005 [ -86 hydroxide and a suitable co-solvent, sgég szgggt hanol
or tetrahydrofuran, generally at roomtenperature. O her H@I i ncl ude:
(a) N-(4-brono-3-nethyl-5-isoxazol yl)-2-(N phenyl am no- 5
car bonyl ) t-hi ophene- 3- sul f onam de wag7.prepared from N (4-brono- 3-net hyl - 5-
i soxazol yl ) -2-carboxyl t hi ophene- 3-sul fonam de, aniline and 1-ethyl-3"-[3-
di met hyl am nopropyl | carbodi i mi de (EDCl). ' :
N- (4- br gi@hatol@hinY | and- bhexadbialiddamines, ethyienediamine, N- '
[ (4- met hoxyphenyl am nocar bonyl ) t hi ophene- 3-sul f onam de was prepared from
4- net hoSRARYIPuRRMING, Rrochites ShPETRYIRNCRGTNYIANNEC ahPare-CRCLERBI - et hyl -5 10
l soxazOFyhaﬁdimwwhmbﬂﬁAam@o@; didth@BAMO8ad Bl -da2MRnds, et hyl - 5-

Y

i soxazol yl)-2-(benzyl am nocar bonyl t hi oBhene- 3-sul fonam de was prepared from
N- ( 4- br Srasr&inge (o yiis Gy iy as BV povnasRgtbens: | TRy Sishehed visyph onani de and
benzyl ap it OetheADAYRamide, Sub t f the salt by ,
-----N~-(-4~-br--grh-nnﬁt?%-ﬁ§'ﬁyﬂ e mide ‘ ubsequen recloveryo. ; e s'at Yf onari de
was pr egarsaglifatiom Regcipimtionocdaestiayipo B itheelztpyd vophifizasiohoretakoxy) t hi o-,
phene- 3- o) ] Wh r f 1 Weql 5- am no- 4-
br ono- 3-d$ nﬂ}t‘%'y{l‘?g@%go 6%%“\52218@&? §h§ orr(gtﬁ Hﬁ)‘%ﬂiﬁih%gﬁgﬂg‘-ﬁg?%?ﬁrg%ﬁﬁsechI ori de.
(b) N-( #hinrozrogGringt dryiesis-chyanaiegiaphy| of ahy odwgrogiplod known to those :
phenyl ) pyr.tral.e<2- syl 17 .4-Db -3: |- 5-jspxazolyl-1-(4". 20
i sopr op§I3§I(p5[§ﬁear§'§l‘E %%ﬁr%ﬁ@-@gfﬁﬁagﬁ%%%%dm%ﬁgppﬁ‘gprgﬁag%afglglr%%g‘f am no- 4- br ono- 3-
met Il | soxexeble aadordc isalts carebefprdpafed- by seprtoythp i forpy rwith en 2- sul f onyl

chlorid 1- (4. -1isopropyl phenyl) pyrrol e-3-sul fonyl chloride. These
sul fonyﬁapg%g)ﬁ'%f)er |é%lsees' were prepared. from .
1- (4' -isopropyl phawjispfiyotophdbisuhdfonaaideaci d, phosphorus oxychl ori de and:

phosphorus. pentachlotide. 1-(4:-1sopr.opyl phe IJ} 25 rrol.e-2-sul fonic .
acid was pr e&P?&F?? 8?71"13?9"@ "1 ?iggbpﬁgeﬂ}l%te(ﬁ%y)@éo rhrog ces‘gﬁot'fa% r osul foni ¢
aci d- 1-fddutatsepodpydqhelinyagtpyuyrie lpeovidesi. pMepapedidutoin drocksagropy| ani line

and 5-di,met hoxytetr.ahydrofuran. 2. Salts of ., the_neutral conmpqunds
e o o018, PP Hugh ShtBaargioes het B Em bRt SRR R by 30
t he exenptistépathfndiiduddng thafrge atiliedamigt o dnlaigawic tsoivehomeahef skill in the
art. As’‘exe
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ammoni a,and purifying the suffonamide salt. _ ’
| . The sulfonamide to be converted to an alkali metal salt can be made by
20 any process well known in the art {see, e.g., U.5. Patent Nos. 5,591,761 and |
5,594,021). By way of example, Nz-methoxy—l\iz—methvl-B-(4-chloro-3-methyl-5.- 7_
isoxazolyisulfamoyl}-2-thiophenecarboxamide is reacted witﬁ 6- _
k . meth?lbenzo[d]ﬂ,3]di0xolyl-5-methyi-_maghesium‘chlorit‘ie in an.organic solvent - )
. to provide 4-'ch!qro—3—methyl-—5-'(2;(-2l-.(6-methylbenzo[‘d][1,3]dioxol-5—y|)ac'etyl]—3—
25 _thien{r.lsuifonan“lido:)isoxazolee és-r—as-crudé'--product that is purified be preparative |
HPLC, |
| A process for for preparation of alkali metal salts
-An aiterna‘;ive procéss fo pre-'paring the salts is provided herein and
- exemplified below (seé. Example 7). Brieﬂ'y', the process includes the steps of
- 30 ({a) admixing $—bhloromethvl-6~methyibenzb[d{1 3ldioxole and activated
‘magnesium in tetrahydrofuran to form a Grignard reagent; (b} adding N2-

: -methoxy_-Nz-me-fhyl-3~(4—ch_loro-3—meihyl;5—is_oxazoIYi;u!fahoyﬂ-Z

-5-1soxazol yl') - 2- carboxyl t hi ophene- 3-su 15
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16 July 2005 -87 diethanol am ne and ot her hydroxyal kyl am nes,

et hyl enedi am ne, N net hyl gl ucam ne, procai ne, N benzyl phqut h'ﬁltzﬁ L ne, :

1- par a- chl orobenzyl - 2- pyrrolidin-1'-yl methyl benzi m dazol e, d\J %am’ ne

and ot her al kyl am nes, piperazine, or tris(hydroxynethyl)am nonethane, may

be m xed with an 5 equi nol ar anmount_ggf. the sul fonam de. Subsequent recovery

of the salt by «crystallization, precipitation, concentration of the

solution, lyophilization, spray- drying, chromatography, including, but not

lim ted thRph&ddiRboxafide (8RS $&cRBASRIM - i

chronat o rg hy, or any ottﬁ\éﬁ i%tcﬁgd%%rfg&gff%g@%_ﬁg&g@hﬁgﬁlﬁfﬁ? ffbrPthe art

woul d pred%k Ha sepuertédivrwith setansentraedpRasaraiceanid ead ey of@erée selyeabl e

cati oni g [ it

appr opr | G o an Sy R RE 3G A o BAR bl ol R il B TS BB ¢ i ng

an al kaldndmmeaprasiait thefsaiwedt dphebt e residffenani de nodul at ors of endot hel i n

actiwgty is vide | e 0cesses r .15 maki ng sodi um
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4- chl or coBreneichyitaifing 2he (e(fttoRiidebenz ebdkdtdd 3p@iion WVt =a-akdAcety! ) - 3- 25
t hi enyl su‘ f oﬂ]%do%i |soxalzol e as.a crude product that is purified be ‘
pr epar atiVe tewlap salt gsed pith ci‘?i’re“ﬂrggg?ea‘{"?sﬁﬁd SHlfanqnaide saitt@Ibsalts An
al t er natfourgeqr Rigas sdialE uitapRfoNgse Iheheskbént drocddt Qive dREl IhRVEL th and

exe ift'he'd belcizw B_‘seeﬁ#ixanﬁlge Z{J. Briefly, the process includes the steps
of (8% AL IE %S YR o RRPRSINME SR T BRARSTHT B he dked &oand

act i-vat qitepRaaeSs o @ dulfohainidh ¥yt 0{dilpfork QhafmddduicsidodipsRioneagent ; (b)

addi ng NzZ- nethgxy-NZ-met h yl-3-(4-chl o ro-3-nethyl-5-i s o xazo |yl su

if am 0199)”-"2 an \ﬂﬂivnijeéhe preferred alkali metals. Sodium i$ most pref_erred.

Anionic components of the salt are well known in the art and include carbonate,
phosphate, bicarbonate, nitrate, hydfoxide and the like and.combinations
20 thereof. Carbonate, bicarbonate and hydroxide. anions are prefefred.
Bicarbonate is more preferred. The alkali metal salt used to form the
sulfonamide salt is in the for of a highly concentrated aqueous solution. It is
preferred théf saturated solutions be .used_. .Means for making éaturated atkali
metal salt solutions .are well known in.the art. The biphasic mixture is agitated
25 by any number: of methods including shaking, stirring, sonication, etc. After
allowinrg“th'e layers to separate,i the aqueous pﬁa_se is removed.

. Recovery of the product from the organic solvent is accomp_ﬁshed using
any means well known in t-he art, such as erystallization and filtration. In one
embodiment, the_orgahic solvent containing the sulfonamide salt is washed with

30 a concentrated ‘salt solﬁtidn, wherein the alkali metal is the same as used .f‘or
salt formation. Where the élkali-metal salt is sodium, exemplary wash so_lﬁtio,né

' are concentrated solutions of sodium chloride (e.q.. brine} or sodium




- 88 t hi ophenecarboxam de to the reaction adm xture; (c) diluting the

m xture from step (b) sequentially with a concentrated inﬁ) gﬂniggci d and

an organic solvent Ei to forman aqueous |ayer, and an 'o% ¥ ¢ yer; and
(d) drying the organic |ayer and evaporating the solvent to forma residue.
5 The salt-form ng process of begigg-with dissolution of the free _

sul fonam de in an organic solvent. Suitable organic solvents- suitable for

use in these processes are well known in the art. Exenplary and preferred

or gani ic&bbNaa! Vaeerhipiylonatrt R, ofBE Rulfokarhidt Was @b lcont@idyy | ene
chloride, THE, ether,  acetonitrile, dioxane and chloroform Ethyl acetate
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sul fonam de to a saturated solution of an alkali nmetal salt. The

parti cungre slvile i aganict 30 vepe Atpbit 1t atskplkatmetal selviante Ysalof to be

fornpd.; Mialisol®ibalot s'au!@?,l Ratf-Sre 3 blifell HEWRIL 6NV HiRG8Ss are wel |
—kpown-in 15 the art -and ifclude sodium potassium cal cium magnesi um and

t he | i kK¥gamgrsolvent Fryaaausn dsfprepastiviadeaneiddesupduaidetwierd wederpdnat maceut i cal

CONPOSi dh Pganis Meler BN itcBLEHTLA & @Q&ﬁar.ekﬁrer @gsﬁs&g%\eﬁha&s- Sodium i s
nmost preferfed. “Anionic-conponents of the salt are wel nown in the art
and i ncidkeéorceahbadtied copdrivysited &0 pisivister uratreodusk tas atoe exipdieoxi de and t he
l'i ke a i i 1Ty [ .cCar a hydr oxi de.

ani onsqgggqg'r gt?tgr_ﬂr?g%.régﬁ carﬁ%ﬁ%gﬂlggﬁg%&p&g?%%‘. érﬁiﬂgggf é i netal salt
uselP t ccdneeniraten osers dhaadwe salt is in the for of a highly concentrated

aqueous sol Ui on... L [ t ol.ut.ions bge used. _
Means for ma ':'eggsgdgfgd%'zlfrggér'gr%gé\fe?gd %‘rﬁ‘?ﬂﬁ@% Pgégﬁﬁ riléotﬁilz?at?oen '\I\E.| |, known in.
t he ar tacchhdarse phidls ittos emblodineents tiegpodtuetdis 2Bssolvedny anargh@e, odn-nmet hods '
i ncl udi | tirrd ng,. sonicatio etc. After |l ow.ng the |ayers
to sepa‘jr;}gEeer?&? ﬁéf‘]’gsd’&@%‘bs Slbj ase 18y aerr?ov\\/'eglgji.m%%('ﬁ;ehreyar(t)‘f %f( %@mﬁf‘gduct fromthe
or gani cargbprederted suchcsivipits sihe dthes iang halbmeth@eassustlds known in the art,

su as . tallization and filtration. In gne , enbodi nent, the organic
ol Ton S ERNRRhRES BhE Lotk | AZblrBR el fGRn SRR S 4st B contr at od
-salt swdedt | B crybhallmenprotectatdcabe isokted fros theeorganie salvenseid for  salt.

f or mat iﬁ@ra{i\é\'b;ller etrgeovaelrgc?I iiro Cial al t ihs fsoodi um exe I ary esh sol uti ons
are concentrated sofutt ong 6’?’9 88???51"5??1 G081 dge" n%)sn'é’j df®sodi um 16
Jul y 20&@ganic, non-water miscible solvent. A detailed desqrip_tion of the making of 4-

chloro-3-methyi-5-(2-{2-(6-m ethylbenzold}i1,3]dioxol-5-yljacetyt)-3-
Zb thienylsuifonamidolisoxazole, sodium salt in accordance with the disclosed

process can be found hereinafter in the Examples.

The sulfonamide salts provided herein can be converted back to the free.
sulfonamide. form and further purified by this process. fhe sulfdnamide salt is-
dissolved in:an-aqueous solvent H{e.q., water) and filtered. Preferably, filtration
25 - occqrs' through;.morer:rthan". one -Ia.yér of filter paper. Negative pressure or'suctionr

_r'hay not -be needed to complete filtration. In some cases, the large amount of
impurities that are not soluble in water (10% or higher} stows down the
filtration process. This problem can be avoided by using a larger size of filter
‘during the filtration. U‘sualiy.there is no problem with fittraﬁon if the purity of
30 . the crude salt is 90% or higher. |
The isolation salt, typically in the form of a turbid solution, is .COHVEf;tEC_i '
“to an aciq by ex.posin,g the salt to a concentrated in'oujganic-: acid. Suitable acids

s
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-89 bicarbonate. Once the protonated form of the sul fonam de has been
converted to the salt form it is inportant to use conceniﬁgte ég t han
about 3 percent by weight) salt wash solutions. Surprisin e al kal i
metal sulfonam de salt is nore soluble in organic solvents than in
saturated al kali netal solutions. Ugg-of 5 a diluted solution of salt
(e.g., half-strength brine) or water for washing the organic solvent nmay
cause di sproportionation of the product between water and the or gani c

| ayer, amthdeubsResBc baigasHeh, sakesd abid {ﬁfééf} Wb&&m 84H§t
solutlon can be dried concentrated to rovi de crude p ﬂuc

exanpl elkeg Aciificaian coptiguqsy untdrthe Pt ah g preduct W’yﬁlfnglsmw Dver Na2SO4
or _MySOdbadz. s On GEESRA BiorOpRCEHES ia kA UBmpThRarel GBI Spb e 15UT L her
recovered and purified using recrystallization. 'I'n "accordance with this
embodi nefit , Theherogreidert piesipitiats 65 wedilin mendilgale anatedal-dusmper i sci bl e

sol vent iSR! r& | (o ar and pref erred
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crystal Lin e romthe or i c solvent via
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filtration. The recovere can bewa ftlmes with the
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of 4- chy eth | benzo] d] di. .oxol )
‘acetyl)- EQ 50 ﬁﬁrﬁ}(;rgn%guﬁ%%f%na%ﬁed%?q %F%""eg%g t%rﬁ%gaﬂ]“ial'lrﬂe*é‘&ﬁﬂ?dance With
t he 18i sbV sBedrevirustyedssceibad lneocfecmnd here| nafter in the Exanples. The

sul f onam de ovi ded herei.n c: e converted back to the free
sul f onami de ?ggrctrtﬁégﬁh f BIYsEr %ﬁY‘Q?‘?iﬁF%Q PEFTLs phestened regrienslimesnani de sal t

is di seodvemlisniaa; raomemns psa:duoertha.(. e@posm ith ethedr hidth@rsedpiExef erably,
e Ia er of filter. paper.

filtrati t hro nor e t han, :

Negat i vteg%r ejgsourtée SP Ry Hgﬁa‘tﬁﬁﬁ\f HStaOS‘ee"ﬁ ‘19 HenRiPees Witht ration: In

some caselsc;enttfaeed alkgléeﬂﬂablntlo@:f anu raagwm& lses/ehﬁaatAenq)r@mg &R) uble in water

(10O E c)n S tg downf |tratiaqn E‘?ocess Thi s probl em can be

av0| IR R A §’f‘?'§"‘fﬁ s?'F ptays in 4% PygnicheYes sedead 8w, Usual |y

t her e [ saenammoobllzemrw ﬁé‘bvﬁ!ﬂsfalt@&lrefhek fthérh&epét{debbls ®yer 39 elpEcigqude salt is-
typically in the formof a turbid

90% or lﬂlg g tThe i sol a :
~sol ution, |pse DEREPEE ‘8°'af'8“ é?ﬁ tﬁ%ﬁa'tby’r\éﬁf‘p‘@ ?Fgft{rﬁéﬂélé’lﬂf’e‘i’ &va concent rat ed
i nor gancm\mstdn 1S&ithd Bk @uAshathidkOantibicikZ e salDas well as

recrystalhzatlon This dlscovery is key to synthesizing sulfonamide salts with

20 high purity at’large scale.
4. = Other derivatives
| Prodrugs ';md other derivatives of the comgounds suitable for
‘administration to.hurnans. may also be designed and prebareci b\) meth.ods
known to those: of skill in the art {see, e.g., Nogrady (1985) Medicinal
25 Chemistry A:Biochemical Approach Oxford University Press, New York, pages
388- 392)

Compounds described herein have been synthesized and tested for
activity in in vitro assays a_nd, in some cases, in in vivo animal models. Nuclear

| ‘magnetic resonance sp_ect{os_;:Opic {NMR), mass spectrometric, infrared

30. spectroscopic and high performance liquid chrematogrephic analyses indicated
that the synthesized compounds have structures consistent with these expected

for such compounds and ar:e generally at least about 98% pure. All of the



i ncl ude hydrochloric acid (HCl), sulfuric acid (H2SQX), nitric acid (H2NO3) |
and the- like. Acidification continues until the pH of the rodggé sol uti on
is about 1.5 to about 2.5. Acidification preferably takes@tjléﬁf 2
t enperatures bel ow about 10 C. The product can precipitate as a mlKky,
non-filtrable material during 5 acigdification. The slow, dropw se addition |
of sone extra anount of acid causes the product to forma fine, easy |
filterable precipitate. The precipitate is filtered off, washed with water
until neutral .an d _an filt.er .get_ I wat er. The
obt ai ned i BiacS ExgRlEERES b do(By Hor oxhidlflahifly s enfiERT DNST o 2
puri f i edhtsgdfistaam de can then be converted to the alkali netal salt 10 by
t he preyious described, pbrocedure. Practice the a process provided herein
pernmits Shor%‘%ﬁ‘é’ tPé'a%teﬁ“g%"ﬁm.eg,a"dasHﬁo?%"s’hetss?ﬂlsn a nore pure product than
i s possi bl e Férinulfatdnerofnibt Batdsnarhidee @ahd sutfoharhidensabfs deberitsud| dbonam de sal t
may be achi eved by m x;rng t he gr_oduct W t h Songe ttgegt ed al kali salt

-sol (R i o€ PARYIRH §arse dEF JerpdatotssReppied; i REPersLEBY &Y ati on is that -t he
sul f onaddrAositidds SéAysed fortdamMiINEEGaRICol AepharfRck@i@liasccédigblaqueous | ayer
is heavily salted rather than the agueous | ayer a exp),ect ed. This permts
di rect FEBREVeDPBHOWIAYY $afs of 105 HORAR IS5 CPPe Mavioesd 868, conversi on

to the BEQRise 24thoBB5EPEd 0PeMAGKatiRytdHRarSdtbiistiRSOIWRE lsa®$ compared
recrystallization. This discovery is key to synthesizing sulfonam de salts ;

Y. .

with 2t meg'f’i*_”ﬁ’@i f‘?fy‘satsuf;'&lsa'éstﬁ?ﬂ"é{'a’_ﬂ *‘G’Ffé?‘“'ﬂéaﬁé‘_f‘? %EC'F*Fﬁ‘dr ugs and |
- othes dglitatdd fof@tallind PreARARUARASIsEMHidRDISch QompRditioRs Fdidlel on to.
huriians may al so be designed and prepared by nmethods known to those: of.
ski | 1 i $Plutiensa spuspansionse tepletsngigpardip's 18dsls. Miai e3nsalesoBo e divry
A: Bi ochgi@als OPRIHARGE, sdXAiREd (diltsLabahlktiBhEaad BN W@ ditap@ges 388-392). |
Compounds descri bed herein have been synthesized and tested for activity.
in in viamelatiosay Srefatably theserepesitiens, Wilhtaka the Jormaaf aRil ¢idakles. Nucl ear
magnet i (oA SRamREShFLSE AR s (MMR)ie s RS0 thBE S ORI ifationd Bfer ared 30
spectroscopi ¢ and hi g;lﬁﬁerfor mance i qui d chromat ographi c anal yses

i ndt®at keowr atthegpeo retiezartl (sesnpountasHatleC §198Rdateductisndpbst ent with
those eppaelfd QDGR FoRIROMNASIANY A e asRespl |y at | east about 98%
- pure. AT of the 16 July 2005 91 conpounds exenplified or described herein

-exhi bi ted acttiigiungerstoashthmt ied the formulations herein, derivatives, including
phafmaceﬁtically acceptab!é acids, esters, salts and prodrugs of these

compounds are preferred: Preferred for use herein for preparing the
20 formulations ‘ére sodium salts, particularly the sodium salt in which Na* is ihe
counter ion. _ -

In the fdrmulationé; effective concentrations of one or more
-pharmaceutically acéeptabie- derivatives is (are} mixed wich a suita'bie
pharm_aceutical'.carrier or vehicle. Preferably, the sulfonamide compounds are

25 derivatized as-the-corresponding salts,‘préferably sodium salts, prior to
formulation, as described above. The concentrations of the salts of the
compounds in the formulations are effective for delivery of an érﬁount, ljpon
administration, that ameliorates the symptoms of the endothelin-mediated
disease. Typically, the compositions are lfo't-'mulated f_dr“singie_ dosage

30 administration. : To formulﬁte, a compoéition‘, the Weigh.t fraction of compound

is dissolvéd, éu_spende'd', dispersed or. otherwise mixed in a selected vehicle at '

T
1
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antagoni sts. D. Formul ati on of sul fonam des and sul fonam-de salts
Formul ati ons of the sul fonam des and sul fonam de salts des i be% ﬁgove
are provided herein. The fornul ati ons prepared as descrbed E,!F% 0
conpositions designed for adm nistration of the pharmaceutically acceptable
derivatives, particularly salts of ghe sul fonam de conpounds provi ded
herein. Because of the observed superior stability characteristics of the
salts, conpared to the neutral forms, such salts, particul arly the sodium -
salts aaf eﬁ’ﬁcbb@'ébﬁéédfra]tQ)nSéUchatmaﬁﬂteoﬁeQtrealcoﬂﬂglogqg &} e@,{; radm ni strati on.
Such conp05|t|ons incl ude solutions, suspensions, table di spersi bl e
t abl et s 2™p#PI&ed.capsul es, powders, dry powders for |nhaI ers sust ai ned
rel ease for h i ti.0 eferably t he
Compost t1 ons e aliert Bt Vhichd b, ror b lHE For ¥
manuf ac EaM@odRds afsivides! hergppsintiede amut smphe:arrws Iknbwnrmltabmml&uedf & 15 known
to tRos i n H..C (1985) Introduction to
8 %1@5:1%*5 g Ssdé{gggkgﬁbrr%éé péﬁ%gﬁd??(ﬁjoen(}ﬁé '"B@"T B3). Iris understood
t hat f ol additibor thel campnsdaenay he fdendilyatdi asem,e sdﬁ:bhﬁ*h{a@eutﬁkﬁhﬁwmceut ically

accepta S S8 and pro conmpounds are

pref er rggg %Hg?édr'?rg Plﬁ(&? °°ﬁ‘é’°ﬁ§'Pe| rg%‘Fg g eﬁ’gwftﬁé’tw ¥9MFul ati ons are
sodi um mr@t:bentparltlmﬂmlnaaiIs;asmérelcsmdmuimﬂraé tnssxib-vdag&hd MNaosdred,NRay Ccount er
ion. In ;Sgebf %keas ﬁ aeffec ive con% ntratlon of one or nore’

phar maceuti ca y acceg I @eﬂ‘é‘? Vaqaraetiescargee, Thessdnay PA a suitabl e
phaﬁﬁacetﬂnaom acandingrtoanethels: dth&wnRroeriwewbkiued ihtheSdit.f eHABLRpeOMPOUNdS -
are 25 g‘%%o zed as 1 he- c rres%éaéi salts, preferably sodi um salts,
prior to tormt. |on snsmﬂ EOFS éc”bﬂﬁ'e'“dt'yr?fcgﬂ"tel"h oons of the salts
of the 4c,‘i32ﬂ38mmds in the formulations are effective for delivery of an
amount, upon.. adm nistration, that aneliorates the synptons of the :
endot hel i n- medf ZEEYE CAMOLYRE 3sF7f; PEfeRbIVt 3o saiBsFal. dninchdedtior nul at ed

for si ngieeplﬂhlﬂ"meUR&hH&diﬂcﬂb@hlea&érﬂBr inT&h BRI AificRnf WRRSt LI on, the wei gh.t
fraqgl OﬂEOf S n’gﬁ ¢ Lsf di ssol ved, suspended, dispersed or ot herW| se m xed
in & sel SETRYUGalY uFeful etiegt 5 dhe absence qu?“d&"f"é‘i"f’édﬁq Gideqtapnetiver at i on such

t hat t haamemat@deaorrdetthe;rapem.daa{,le&i&@hv@rconaémlrét%%s be%é%éﬂmﬁsa't i cal
carriers-or. Vﬁ hi €l es .suitable for adm nistration of

eémpirica y by testing the compounds in known in vitro and-in vnvo systems

(see e.gq., U.S. Patent No. 5,114,918 to ishikawa et al.; EP A1 0436 189 to

BANYU PHARMACEUTICAL CQ., LTD {October 7, 1991):. Borges et al. (1989}

20 Eur. ), Pharm 165: 223- 230 Fllep et al. (1991) Biochem. Biophys. Res.

Commun. 177. 171-176) and then extrapolated therefrom for dosages for

humans

The concentratton -of active compound sodium salt in the drug
composmon ‘will depend: on absorptton inactivation and excretion rates of the
25 active compound -the: physicochemicat: properties of the active compound the
dosage schedule and amount admmestered as well as other factors known to
those of skil in the art. For example, the amount that is deilvered is sufficient
to treat the symptoms of hypertenston The effective amounts for treating
endothelin-mediated dlsorders are expected to be hagher than the arount of the

_ .30_ sulfonamide compound that would be admlnlstered for treating bactenal

infections.




conmpounds provi ded, herein include any such carriers known to those skilled
in 5 the art to be suitable for the particul ar node of ad | ?b@%lon
addition, the conpounds rmay be fornulated as the sole phar EM 1y
active ingredient in the conposition or may be conbined with other active

i ngredi ents. Liposomal suspensions,gincluding tissue-targeted |iposones,
may al so be suitable as pharmaceutically acceptable carriers. These nay be
10 prepared according to nmethods known to those skilled in the art. For

exanpl e, |i posiess, & endfpalticalls ef@¥uhedpiRpaRdIasdeschiserRmi N U. S. Patent
No. 4,522,811. The active cgonpound as salt, preferably as a sodiumsalt,

i s i ncl GeREENTIRtiop (of ackup Hﬁé“e‘h@‘?tc%*l i’?ma’f,tl?ébpabf‘@"@atf’rqbéf‘t PR-14P anount

suffici ggmit Orrﬁexa{atrmacéﬁ[ctahe&aesghbﬁ@ltwcy@e;haudeme% d fodade Absence of
undesirable side effects on th %g)atl ent treated. The therapeutically

ef f ect i rencabre-PaT irem toraos 2y Brnehermeemnsi perddippsanbpf bedt i ng t he

corrp un I I Pat ent
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CO. : LT@th@ci Ghero FHout PO mgmdgersfeéﬁb‘alfror(l BO8Y) 1000 Et;wut YOO Mwarm 165:
223-230; 77:
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171-176) andt en extrapolate or dosages
concent dasaaenueit ferot.i ve conpound sodi um sal t | n the drug conposition wll

depend on abSRLRLLOD PASLLVAL) 9 ANFREXSLELE 8ed 3 5ebe Wlfe?S 21| ve

conpound, . t he. SIC es of e’ conpound, the
dosda§e mh@dnﬂmbermfcbramwdbse}tﬂm ime: sdt@rresieasi mhterms of hiate. It actors known to

t hose OLﬂ?é"SkJOd’ {Ilmtt Qﬁ% ﬁ([ecisch%saexa‘HE u?at'gorr]\eofa’treal{ n%,hsaatl S.qdel I vered is
t 0

sufficien reat ypertension. fre f"rﬁlgctl ve anounts
for 'treshe dgeamdmh@edaamdmtﬂ aiaednedulaennﬁees earpiricakpesingckrtoovrbe hi gher than
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t her apembiahttay cehfaatdtioas chod a:gaeagél euluds pma),dalse varyS\e'l‘tlJ the eemevntolf ation of
actiye |n‘fgLed| from to ab rg/m. The

0-
phar A0 &0 83?'F r"r%g’gla("e%'ﬁgedt ;}%f c i P?/ﬂé'ﬁbeﬁ “&'dﬁ gﬁaéjfarogryge of from
about Op@&icunaj dubjeahatiec?i@Cbsage oégimenp atadldier adjidtedioasn dfmebody _

'accordmg to the individual need and the professional judgment of the person ad-
miniéterfn’g or supervising the administration of the compositions, and that the
© concentration ranges set forth herein are exemplary only and are not intended to.
20 limit the scope ar practice of the ciaimed compositions. '
Preferred derivatives include acids, salts, esters and prodrug forms. The
derivative is selected to be a more stable form than the cotresponding neutral
- compound. Preferréd are pharmaceutically-acceptable s'a'its, including, but not
imited to, amine salts, such as but-not limited to N,N'—dibenzy[ethylenediam'ir_le,
25 chtc_)roprocaines,:-:cholines,-z ammonia;: diethanolamine and other
'hydroxyalkylamiﬁes, ethylenediamine, N-methyirgluc_amine, procaine, N-
‘benzylphenethylamine, 1 -p_ara-chlofobenzyl—_z—pyrroiidini1 ‘-
ylmethylbeﬁzimidazole. diethylamine‘and other alkylamines, piperazine,
'tris_(hydroxymethyi)aminomethane,' alkali metal salts, such as but not limited to
: .3_0 lithiumn, potassium and sodium, alkali earth metal salts, such as but not limited
to barium, caicium and rﬁagnésium, transition metal salts, such as but not '

limited to iron, zinc, gold and silver, and other metal salts, such as but not




5 wei ght per day. Pharmaceutical dosage unit forns are prepared to provide
from about 1 ng to about 1000 ng and preferably from abou[i i“%‘ﬁ gbout 500
ng of the essential active ingredient or a conbination of B duly PP
i ngredients per dosage unit form The active ingredient may be
adm ni stered at once, or may be di v#)g 10 |nto a nunber of. smaller doses
to. be; admnistered at intervals of 'tine. is wunderstood that the
preci se. dosage and. duration of treatnent |s a function of { the disease
being tr, be det er mi ned |r ca Si testing
pr ot ocoll'{sﬂm??%%n@{rraé‘posf)a'tu VEregRY P E' r\'/aéeo?'S%{?{UWi ‘%}%tfpg%t& %ata. It is to
be not dnlsmlhtatsadlenWMrafavIs@d&mﬁﬂﬁltﬂ(lﬁa@mr\e&lralﬂﬁ tlﬁmyomh:&ma&ahhdvdléd'l ‘the
sever|t¥ncui 15bt tg{on dition Ito e. aIIeV|§1ted bIS to _be further
under st 384" A%t PY et dmytasiato sRiG at Mitmspleagids §68'3|afl ¢t 385 gEet &gi nens shoul d
be adj usﬁyﬁebonltﬁ?ﬂei laf8 suBeGRl ghttgdot orghhR ddidH, \sudkiak baeedr Andet e

i i nment of the person ad- mnistering or supervising the

pr of essi onal
~adni -st?&fqtﬁ%q%‘gapﬁem@mﬁﬁs‘ﬂtf%ﬁ% Ciliplest AsRorhates. LSAEMSr ati on ranges set:
forth hejgiratedl eaexRePhad YuRBlaYe 2o SilRAhmidY EAEsLdR #0 1imt the scope
or practice of the clained con%om tions. Preferred derivatives include

aci ds, dAPRacedicalivachratahie @Fies PoPTREr deHwtVEsthergri WMotespretareast ed to be a

more st afakee ifcid® gdwmtslaascarcmea%pen@hegm%artelass&lmqwado dweferred. are
pharmaceutical | y-acceptabl e salts, including,. but not "[|i m ted to, am ne

salts, dUPRPhAte isalt andta sodivmealty magt Rrefaiabbhitg sackhyh sakdi ani ne, 25

chl ofpr ocai MewusCHRLIRR ccﬁ‘ﬁ@m?éﬁonsdbre&hmsa&pd?l% Ao di%he
hydr oxyal kyl am nes, ethyl enedi am ne, N-nethyl gl ucam ne, procai ne, N

benzy| pIROMAMPHH B tided) berg Feﬂfmﬂmb@ﬂmﬂvchwtﬁbﬂelttﬁfwaﬁves thereof
yl met hylhenakdd dﬁ"tﬁcg &m@\@%ﬁz}ékﬁé@h zﬁQer@rrb‘? eﬁtl 1@ "0‘? |c pt'og%r LpZ1 ne,

tri s(hydroxynet hyl ) am nomet hane net al ut not
limted ardeat aﬁi“ﬂﬁtmﬁmp'iﬂ%@mhwandelsmi gﬁmpa$lkm5| @tanmcwrﬂattab salts, such

as but AL bddTiol &flambnOaf i dfs%meuma%n m&%?.ﬁggg chidhghd! on et al

salts, such as but not to 1ron i nc ver and ot her
met AA® sdnediated hisprder fopwhich trestraestyis ZOOEmp!mdl The Bedcqrmraalloumfnum 'sodi um

hyd ; o ferably
sodi E?ne?a???ﬁ%gﬁ‘%?ﬁ"dp?“e?%d&%ﬁb@?ﬁe 3 Beplla o LBEHTIoR b loR, °T ! but. ot
i mi t ed @xgretiog|ratesoff the aetivg camdgnd.smmcwsgbmhmﬂe | 4méudred t o

hydr OChléHﬂ%l%&r@(ﬁ%a%Jl?‘I %?my%%l)]:l Sas%?ngg%%He? fggt'opssknévyg QO %OS%uéf not

limted to 5 acet'at es act a trates, trates, ascorbates,
succi natsdl in the art.

- 20 The compositions are intended to be administered by an surtabie foute,
which mclud_es orally, parenterally, rectally and topically and locally depending -
upon the disorder being treated. For example, for treatment of dphtha!rrric ‘

. disorders, such as. gllaucor'na,‘ formulation. for intraacular and aiéo-iﬁtravitreal‘
injection is'con_temptated. For.oral: 'adrninistration, capsuies and tablets are '

25 presently preferred: For parenteral:administration reconstitution of a 'lyophitized

_bowder, prepared as described herein, is preferred. The compounds in liquid, .

‘'semi-liquid or solid form and are formulated .in a manner suitable for each route
of administration. . Preferred modes of admmlstratlon lnclude parenteral and oral
modes of administration. '

30 o Soluttons ar suspensmns used for parenteral intraderma, subcutaneous,
or toprcal apphcatlon can lnclude any of the following components: a sterile .

" diluent, such as water for injection, saline solution, fixed oil, polyethylene




butyrates, valerates and fumarates of the sul fonam de conpounds or

phar maceutical |y acceptabl e esters or other derivatives thereof. Mbre
preferred salts include sodiumsalts, such as, but not i h9 e8P a
sodi um hydrogen phosphate salt and a sodiun1sa|t nost preferably the
sodiumsalt. 10 Thus, effective coq%ﬁntrations or anounts of one or nore of
the conpounds provi ded herein. armaceutically acceptabl e derivatives
thereof are mxed with a suitable pharnaceutical carrier or vehicle for

system _ o ni stration phar ma | cal
conposi %’yghfé)%'%%"n Ut rﬁgyiggee g(fl‘?cnm'c ud tthgr Shnthﬁ%'%\ﬁﬁ@ﬁfm af“?g'd?ro &'t or

amel i or agémg, suctt asaamzngatchaolemdbmbﬂiyl parbben® dirdibediadiss aueleas f or whi ch
t r eat nent con concgnt ration of active conpound in the

conposi £ %9{%% ?9"5 aggéﬂ%‘“[ﬁ’nb'ﬁ B pCEANG [A950% FHER B8R, excretion rates of

the act ewe/iaeapotincietiabestdoscig dEBTRE diukfers, AUOH s ao@@h&@i@ﬁﬁéedncj particul ar
formul atjon as well as other factors known to those of skill in the art.

--20- TRe - BBMIDEIET SIS 3gea's 1Y dhaddivetnelt o dArKISuFR@sispdiv siptidl e route,

whi ch i o€ uResser RhreiterRareptirahiahd Yan b&eh@bsad Mehnp Qs clldakagnd | ocal ly
dependi ng. upon the disorder being treated. For exarrple for treatnent of

opht hal A% oredle o muflidle dose yfatnmada of ofaspnRipats Bhotheopuitale aocul ar and
al so i nigaawiidireat injection is contenplated. For.oral admnistration,
capsules and tablets are 25 presently preferred: For parenteral:

adni ni strat i §hNSESRI i1 t¥FHHoFeBPUPdp MhibieBsuifisime solupiispar ed. as

desqoi beskihedLid. somuarr@f%ms&nd¥%a&9€mwd%ubn &étﬂuwafe 1&%@1 4 quid or
solid formand are. fornulated.. in a manner suitable for each route of

adni ni sthese Hrskill Prbiseri.candhpalge shutaarainett §mitedi ton using lcaslveresent eral  and
oral rmades andlrﬁgﬂFi\rﬁhﬁ&o%@é iBMsAOusiRy ls‘.LHQ@L%n&r s%eﬁgngegﬁsorused for

parenteral, intradermal, subcutaneous, or topical application can include
any. of ldﬁéowépﬂdwaﬁge%niﬂﬂﬂéﬁtf%cafaoww iDegivaidydsueinthe conmteuads. watckr f or

i nj ecti QE.prsdlibdSr e&anpaunctg %89 a@go be O@Jhdyﬁtfﬁvrhaaﬂn&%fré A 2005‘ 95

gl yco ngl ycerine, propylene glycol or er synthetTc sol vent
anti ﬁ'lc Bimceuag@‘m%“pfﬁ}msas benzyl al cohol and nethyl par abens,

ant i oxi dant s gy an@ene ff i 6 R Qooin#.s%ﬂ%!igé ?Eﬁ)%"k’aguf chel ati ng

agents, such as et m.net etraacetic aci fers, such as
acet at e§9ﬂmoynéﬁsbsthanasulsn$ hesivharey;bean dotajemt suspensiomecradpiostarent  of

Lon! Sl U AnS e e RN b OLIEIS oBlACabiARE urBRILALREA origRAL 1T ONS can

beenclqse In a |so _
tncluding the intended mode of administration and the solubility of the

20 compound in the selected cérrier or vehicie. The effective concentration ié
sufficient for amehoratmg the symptoms of the disease, dlsorder or condmcn
treated and may be empirically determined. . :

_ The-,form_u!attons -are provided-for-administration to humans and animals
inunit dbsage' forms, such-as tablets; capsules, pills, powders, dry powders for

25 ::inhalers, granules; sterile parenteral:solutions or suspensions, and oral solutions |
_6r suspensions, and otl-water emulsions contain‘ing' suitable quantities of the
bompounds, particularly the pharmaceutically'acceptable salts, preferabiy the
sodium salts, thereof. The bharmaceutica!ly therapeutically active compounds
and derwatwes thereof are typlcaily formulated and administered in unit- -dosage .

30 forms or muitlpie—dosage forrns Unit-dose forms as used herein refers to
physicaily dlscrete units suitable -for human and an_im'.al subjects and packaged '
‘i'ndivid'uat_ly as is known in the art. Each unit-dose contains a predetermined

I |
DY ¢



syringes or single or multiple dose vials nmade of glass; plastic or other

suitable material. In instances in which the conpounds exh| bi t
insufficient solubility, 10 methods for sol ubilizing conpo d%'y|¥ﬁ95 be used.
Such met hods are known to those of skill-in;this art, and include, but are

not limted to, using cosolvents, guch as di net hyl sul f oxi de (DVBO), using
surfactants, such as tween, or d| ssol ution in aqueous sodi um bi car bonat e.
Derivatives of the corrpounds such as prodrugs of the conmpounds may al so

be used ddﬁntlgpﬁmﬂea{h' %eﬁfléaeﬁgtéc\(t@e ]C%frp %?hg%é: éc%ﬁ“% atr? qoree OSIH%HS Upon

m xi ng or addition o the sodi um sal ound(s), the
resul ti ilgsifpk tharapemic dzféeta, ®aisgotianion suPRRSeqlire fhiAraiRBuREal the i ke. The

f or m of r i pre de el ds.u nurrb of factors, including
the int etr? ed’ 9&’{1&& ngmgL m ni s?m‘éfal 0 ”5ntdp°[sﬁe°§815dlﬁ'i'qet §MBPUER@N90 conmpound
in the sae'hegeaeuhdoamallerpaokageelmableeor 'Ehﬁsl.eé fogitd¥se ¢QREERLY 8kion is
suff|§| ram' Al & mel#oratl n t] grrF of the di sease di sorder or-
~conditién e éﬁ‘éf“??&y"qﬂ‘é“ BRIGP APerEPT-y Aderbiiote-dese: formds Railwi@itt i ons are
provi decbffmmmdrmm-abmjeu ok @aammHSnwn@eldmkﬁneﬂ 1 BAImAR38Qg forns,
such as. tabl ets; S‘El es HF‘ E powders, dry powders for 25 inhalers,
gr anul ed? S§P'EdRted "ﬂfgtr ’6?‘U’?'F6r‘i’§ rtiRlgiosn SRS inchuse \oalal sol uti ons

Jor  suS hemsénostabins oobhpswdsecfr EUES bOPRt &P MY, b ekl Fn%m % g t' ties of
the conpounds, ‘Qartl ularly the pharmaceutically accepta

pref er Py ¢Ha ™ uglrqoses ihisheate, notregpramtedh repadkealngy t her apeut ically
act inoe COWDOUﬂdScorﬁdUittiiﬁlr barpbdnegn A6%d 68ih t%eactté(zg :‘?@r’eh.\én{ o erﬂe‘?abed and
a

adm ni st er ed |n uni t-dosage 30 forns or multip or s ni t - dose
forms aSVGRE PRPEFPuUcEser dicalgiumpy Rhesrbwis. y0fd¢asb¢>etreetbmice&xlem tabl e for

human aﬂlﬂarﬁiﬁhﬂﬂiucﬁ%lrﬁﬁ&rﬁssﬁﬁds%%égggcuuhpgfg\é %H%In{dy(agoaég Kyg g in the

art. Each unit-dose contains a predeterm ne quantity
of the tHER é‘ﬁé&??ﬁa??tyfaé@?ﬂ\?esmehw agsiclagelasint gtt@ﬂpq! odueesdshe desired:

t her ape goivinygbyrsiidine] teANSOL Afd @&;m.@% E}t@e&e WAR ph%rS‘r)rg\% utical
0

carrier, vehicle or diluent. uni t- ose o s Y€ anpoul es
and 19sy APfeBer sirhBigders |'<y°wactreégeoe phbkikin the sapdiddd Unit-dose forns may

be 5 adIiﬁhH#rﬁ&&"uQi@a!Waﬁrhﬁﬁ%t%a@l@c&hp%ﬂ#sgﬁgsgéﬁrfgpgf(gxﬂéiggga pr”%latéé&!be dose form

is aplurality of identical unit N pac Mgl e
cont ai né’fSSPb'!f}ge AN it @raherwise mixing an active compound as defined

above and optional pharmaceutical adjuvants in a carrier, such as, for example,
water, saline, aqueouds dextrose, glycerol, glycols, ethanol, and the like, to
20 thereby form a solution or suspension. If desired, the pharmaceuticat
composition to be administered may also contain minor amounts of nontoxic
auxiliary substances such as wetting agents, emuls:fymg agents, or solubtllzmg
' ~agents, pH .buf.fenng -agents and the like, for example, acetate, sodium citrate,
icyc!odex't;ine deriVatives, sorbitan monolaurate, triethanolamine sodium-acetate,,
25 .triethano!aminea:oleate,' a'nd‘other.such'z'agents. Actual methods of preparing
~‘s'uch dosage forms ‘are. known, or will be apparent, to those skilled in this a&;
for example, sece Remington's Pharmaceutical Sciences, Mack Pubiishingr
Company, Easton Pa., 15th Edition, 19785. The 'composiﬁon’ or formulation to
be administered will, in any event, contain. a quantity of the active compound in
30 an amount sufﬁctent to allewate the symptoms of -the treated sub]ect
Dosage forms or composmons contammg actlve mgredtent in the range
~of 0.005% to 100% with the balance made up from non-toxic carrler may be




in segregated unit-dose form Exanples of multiple-dose forns include
vials, bottles of tablets or capsules or bottles of pint Eédgalbﬁgs.
Hence, nmultiple dose formis a multiple of unit-doses whi &0t
segregat ed i n packagi ng. 10 The, conposition can contain along with the
active ingredient: a diluent such gg_|actose sucrose,.

di cal ci unFphosphate, or carboxynethylcellul ose; a lubricant, such as
magnesi um st earate, calcium stearate and talc; and a binder such as
starch, PFB%%P&@' FOUER a&ﬂf&t%ogug‘cﬁ\%ﬂ%b@&ﬁlcaﬁyl Qcce%ltél:ﬁgfugn gk asses,
poIV|ny pyrrolidine, ul oses and derivatives ereo povi done,

cr ospovncdmmesltlonﬁs Sercheditthethesinedrporatdey sf amoeihthegrarmethe ewiplavkdl | in the
Ao WL RNRr RGN LG A SRS GOIROS bty (st O exampl e,
be. preparé I'ssol vi ng, er si ng, erwise mXing an' active
corrpoundteash,defagmmhmakmeeitarldtanm mﬁﬁalosph:arinabeai saddmad] uvant sin a
carr%er sal in us dextrose, glycerol

---------- e b antost Guedd Blfrose Baghesii dfneRe iy PRt cHbiTe,

suspensiaibuml f Sutestdragositidia aphmﬂmuidr&alsusneaﬁpﬂﬁlﬁabmm tcapbd@egdm ni st er ed
may al so copt ai nont Qxi ¢ uxi | |ar subst ances such as
net 1 ng Pageie dheRamaters P iR ant BiXeinfe sf¥ass hEnialiaie SOCBRbut 1 or § ng.
agents amd nbhemrue&eo 'hﬁﬂatﬁxaiﬂiﬁlrﬁrcr@é!&iaﬁﬁrﬂateﬁ&fﬁkﬂém(ﬁy&feﬁﬁﬁ,andCyC| odextri ne
derlvatlve sor |tan nonol te, trie hanolanlne é@dlunlacetate 25

tri et hafi19g9rarable, biagompatih B?Hg‘lers.’%sst}’(? coiashs SURdENEViMKkt hods of

prepar i rageta&m;bblmgadés;rdﬁsygwcﬁmckma\motpdrtnmlsier@qma\n@w&a&zd an@ those
skill ed |n this art; for, exanp see Rem ngton's Pharmaceuti cal

Sci ence@thgigc Meshges dofi wspafeeﬂwﬁghe%&rwav% are Ynqven tRithasSn. 1975, The

CoNpPosi tskMBd @ thehillaaHI A8 1ike. THE RMIEAPRILS eanmdnhonsuaaﬁwnev;ent contain
a quantlté of the active conpound in 30_an anount sufficient to alleviate

the symt8ie- 6@0%hecttVrEe!asféa'eeab?feétrabwo%dg%S%orwaav 786%p6si ti ons

cont ai ni Ng actHeVéuldsNPreRshaBift sddfurh RRIE 2B0he RivD BRpYuh A% th the
bal ance made up fromnon-toxic carrier may be 16 July 2005 | -97 prepared.

pr epar edremasgd dY'HT cagRisninat petpeintheLyRRPcRAnSe éﬁ’ﬂ'? eligénayieadrannon- t oxi ¢

conposi tth@moky, SHEHiRY bRSsd RERIUMERS m(ﬁtm?@y of therdnalizibhy enpl oyed
- excipients, such as, for exanple pharmaceutica rades of mannitol,

I act ose,Ma¥% paieqlude,atiee artivs semaputds t9 abtimyesier qanideetiossidfat i ves, sodj um
5 Cr 0SS GREFELILES The PoHGRYRds DHEEANTa 1TBINBRAMHBCEAIOMYAlRepRBE 4HRsS acchar | n,

and derivatives thereof as described herein, may aiso be advantageously -

20 administered for therapeutic or prophylactic purposes together with another
pharmacolagical agent known in the general art to be of value in treating one or.
more of the diseases or medical conditions referred to hereirrab_ove,. such as

~ beta-adrenergic blocker. {for example .atenolol), a calciurrl channel_ploeker {for
: ":exam'ple' nifedipine), an.angiotensin; converting enzyrme (ACE) inhibitor (for
25 .example lisinopril},. a diuretic. (for example. furosemide or hydrochlorothiazide), _
~an endothelin converting enzyme (ECE) inhibitdr.(f.or example. phosphoramidon], .. ..
‘a neutral endopeptidase (NEP} inhibitor, an HMGCoA reductase inhibitor,. a nitric
oxide donor, an-a_nti—oxidant, a vasodilator,- a dopamine agonist, a
neuroprotective agent, .asteroid,' a beta-agdnist, an anti=coagulant, or a
30 thrombolytic agent Itis te be understood that such combination therapy
constitutes a further aspect of the composut:ons and methods of treatment

‘ Jprowded herein.




tal cum Such conpositions include solutions, suspensions, tablets,

capsul es, powders, dry powders for inhalers and sustai ned éﬁlease

formul ations, such as, but not limted to, inplants and m WéHQQ%sulated
delivery systens, and biodegradabl e, bioconpatible polyners, such as
col l agen, ethylene vinyl 10 acetate, zpolyanhydrldes pol ygl ycolic acid,;
pol yort hoesters, polylactic acid an&; ot hers. Methods: for preparation of
these.. formulations are known to. those skilled in the art. and the like.

The conterrpl ated c ontain. 0.01 % 100% active ingredient,
preferably O. ?L 950}9%&%%’%06{15@% 7@5@@'"'%&' ®Balts, preferably sodium'salts,
of the activeOcdmwpounatsuiay! desagh fpmepaeeadher Edﬂud}@léf bekiduid. MAle RiAL ect t he
conmpound [ Bkl & {) ﬂ |.i m nat on from the body, such as tinme rel ease
formul at {ongor Roats fpletsrgapsy r';rr%'aai“ieﬁrngnd hatls pﬁé"qeﬁ%ﬂ)’d’ésﬁml active

corrpoundmbue:s alf@lencalfpicseet, conianat oofigeofandREORES fh&$ miPBeCOMPoOuUNds of
for rruga arnmaceutically acceptable salts and der| vatives thereof

------------- as-descr f’%téadcﬁg?% n S”Wf‘ﬁ‘lt%obé’"éﬁﬁﬁ? agaRiirasymey badwrchpesefted for

t her apeugéletivcapsud W RGE §@nDYE RAS POWIRBEHAG b idal el her  phar macol ogi cal
agent known jn the general art- to be of value in treating one or, nore of

t he di seﬁ%’ég'lfS”’eﬁ‘é“tﬁ 24| eTERSMRRCEN b MY With the gombinatipeiot Aty dngredieats as
bet a- adrﬁﬁtﬁﬂgltﬁtMKQJ||eo(‘the%}Qanp| eatenol ol ), a cal cium channel bl ocker
(for exanple, nifedipine) an angiotensin: converting enzyme (ACE) inhibitor
(for 25 exanp|ecqrtadt aBhcHiments, t i farreylpiéons( prgrsolist aiophee farmsseni de or

- hydroehl preeérbbigZdaf8dies or tafiBrse MR BBlekd) FHRNK % ; L nhi bi t or
(for -exa Ie phosphgfgﬁl?jon)s . a r?eutp(rﬁal gélgdl tf&ééggn ﬁfi‘?’ kg nhi bitor,
an HVGoo%EN FiaRTayect T Toflowing: ingredients, cor O@mmendsmd)la siraitaranitire®Xi dant , a
vasodi | a&@.rnde -BarC@RAR: Ng dRARBSSE u t ent. casteroid, a
bet a- agoni st , “an anti -‘coagul gér’]t m%%ggrﬁ §qg6r grﬁbéogﬁc{ang A5WSEEMI i s to. be
under st o?PNthatd 8 dlaModasmannat i on therapy constitutes a further aspect of .
the conpositi pagna8d o Bt RRAS fugk' ded herein. July 2005

98 Fornul ations '?or oral adm I’tljld%trrﬁ%{I o%tt'a"pﬁr ge{La?sr?h fydpe Bﬁkage f or ns

are &Pt hlHCeSs sutigqe|acgria myeilade, @Hetitsebluﬂondgsm@& érm“ smmif gadtébl et s,

capsul esyyuiHcaRid! iRSiud@ g bg{alg of or al tabl ets include
conpr essed, chewabl e | ofenge%rpa %t %’fne%g'pg SRR B VECRONUE ARdc oat ed,

. sugar - coHeadc geids Pl*m'ﬁéamtédde @apsmrm&ienIaytdse klmvrdse)rstamﬁtkacgal 8att,n
‘Capsul esmamwi Qndl AL ﬁngsdptg}’éd%l%aH&Xngl db, roN Jed fot imited to,

co!loudal silicon dioXide. Dlsmtegratmg agents include crosscarmeilose sodium

20 sodium starch giycolate, alginic acid, corn starch; potato starch, bentonite,
' methylcellulose, agar and carboxymethylceuulose 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 alumina hydrate
Sweetemng agents include sucroseé, lactose, mannitol and artificial sweetening
.28 .agents such as- sodium- cyclamate: and sacchann and any number of spray dried
' -ﬂavors Flavoring agents include natural flavors extracted from plants such as
fruits and synthetic blendsr of compounds which produce a pleasant sensation,
such as, but not Iimited to peppermint and'methyl salicylate. Wetting agents
include propylene glycol. monostearate sorbutan monooleate, diethylene g!ycol
‘30  monolaurate and polyoxyethylene laural ether. Emetic- coatmgs include fatty
 acids, fats, waxes, shellaq, ammoniated shellac and cellulose acetate

‘ .'phthalates_.. Film coatings include hydroxyethy[cellulose, sodium




non-effervescent or effervescent formwth the conbination of other
ingredients known to those skilled in the art. In certain enbodl ments, the
fornul ations are solid dosage forms, 10 preferably capsul ed6JHY200Pet 5. |

The tablets, pills, capsules, troches and the like can contain any of the-
foll owi ng ingredients, or corrpounds?‘cpf a simlar nature: a binder; an

di luent; a disintegrating agent ubricant; a glidant; a sweetening
agent; and a flavoring agent. Exanpl es of binders iinclude m crocrystalline

Col ut 1 o e PR RARGA Do Rl SRR AP ARea RERE el ¢, T,

‘magnesi phttedateal ci um stearate, | ycopodl umand stearic acid. Dluents

i ncl ude, for act ose, sucrose, st rch, kaol i p, lt, nmannitol and
di cal ci um phégﬁfﬁg?‘ém‘“tﬁ"aaaﬂt%“‘?W&Fugbe sab0* Hectompotdhbedd ben, ool | of dal

si | i con pdbadédin a BoGipBEGGH amatrtgotagwhSrdnm@wéadw@aﬁ@am@ﬁ{ bosie sodi um 20
sodl(%rr:\starch glLycolate, alginic acid, corn starch; potato starch,

stomachyy fon eamaly.gbe Coa@af'“aﬂfa@aﬁeow?watﬁ? i aneaiesseEoatipgor i ng -

agent s it Mdmitaih®lts iR¥GHR| iR thaBonticht 11 @RIN:EY ek 66fivd EdrRgootat & sol ubl e
FD and C dyes; mxtures thereof; and water insoluble FD and C dyes

suspenddBe GHestiNFm hae FYaPSFen mayaliahe fyymukiedis cPmbinatien syth gse,

. | act osentaBN B btHer a06h tgtddidrti al sweet eni ng 25 agents such as sodi um
cycl amat e and saccharin, and any nunmber of spray dried flavors. Flavoring

agent s i ncl ud¥hemthf d9sape APEferTaig A sepwde it 6AD soaris rcHites tof ruits and
syntiet igadlisindsinelane ARRINdSiquial Q?naraféncaﬁs étfm\?aﬁanﬂa 23@f§AL 1 on,  such as,

but not limted to peppermnt and-nmethyl salicylate. Wetting agents
i ncl ude qosags HaRdoEIyEB! SoRSABSPEgHRoEher Sprtgriglanviioh sotdibn e ativetchy| ene

gl ycol 30rfiRp bbb R Wf&%%w@té%k.ﬁggokéugéﬂ arfd DAY reE{EFE' c-coatings

include fatty acids, fats, waxes ammoni at e l'ac and
cel | ul os@eaﬁetﬂ‘ﬂ%comﬁ@tﬁﬁfﬁma@salsqzw ﬁﬂ@waﬂierﬁgtw aclogdwnaydpbayelikivl cel | ul ose,

sodi um %@s&éusvo@%%p &er%bhmw@mmkgﬁuwgpa?e 0! xlesf)vh}ﬂ f§ gl ycol 4000

and cel lulose acetate phthalate mnistration’1s desired, the
sal t1%f qomtsiconmiditPnciouhd astve pemppdrds, chepsecﬂm@swtenemwtmmerprot ects it

from t heacidlism E&‘é?@?ﬁﬁ%gtdy% aﬁ@%oﬁmﬁ%?%ﬁgqlavg exanpl e, the

- conposi tron, can ted in an enteric coa ng that maintains its
‘integrity in tHeeacsiverraathrizindan @Isedseemlxdwgbtqtbe‘ auivsouagrinls whicb

intesti o n&h%p%ﬂrmg %gii'&inam, 3)’ aﬁtfpﬁaIeQ{aMh% ggpél@m%ﬂMenégéir%H Wi th-an

action, such as antaCids, H2 blopkers; ahd diuretics. For example, if the

20 c_ompound is used for treating asthma or hypertension, it m'ay be"used with -
other bronchodilators and antihypertensive agents, respectively. .'The active
ingredient is a compound or salt thereof as described herein. Higher
concentrations, up-fe about 98% by Weight of the active ingredieni may be
mcluded . ‘

25 Pharmaceutlcally acceptable-carriers included in tablets are binders,
lubricants, diluents, disintegrating agents, coloring agents, flavoring
agents, and wetting agents. Enteric-coated tablets, because of the
enterié—coating. resist _the af:tion of stomach acfd and dissolve or . .
disintegrate in the neutral or atkaline intestines.. Sugar-coated tablets

30 are compressed tablets to whu:h different layers of pharmaceutlcalty

acceptable substances are applied. Fﬂm coated tablets are




antaci d or other such ingredient. Wien the dosage unit formis a capsul e,

it can contain, in addition to 10 material of the above tYOSur aobéquid
carrier such as a fatty oil. In addition, dosage unit forns CAA cont ai n
various: other materials which nodify the physical formof the dosage unit,
for exanple, coatings of sugar anq18 her enteric agents. The conpounds can
al so be adninistered as a conponent "O0f an elixir, suspension, syrup,

waf er, sprinkle, chewing gumor the like. A syrup nay 15 contain, in

additio ive c ounds, sucrose. as sweet eni ng: agent and

cert ai ng%'%' rseté;?g\;da?z’ ﬁjtl/eetg,Wrﬂ‘?/rérrga‘é%ge%'bFB?ﬁeﬂg‘é"tErﬁ’&?Weé%’f §.thef%é"tg€'?i ve materials
can al scodtingmi Meltiphd tbmptehesd gatliére ear@BbRIprédsed Whbiets md@e BPImbmpai r 't he
desired,action terials that supplenment the desired action, such

or wi.th
as ant aﬂ]aas?”el—&orﬁ?rﬁéﬁlg?§%§dﬂ"'6'|"‘8r ¢iRbermpesuticpliyareertalle t he 20 conpound is
used f osutist@adelsge ASLIPEINATIOR¥RECHRABH Uhentd MalBfsole USRMinhEN. ot her
bronchodi | at rsra(r}d anti hypertensi ve agents, respectively. The active

~i-ngradi 8pVe 405298 FREBHInFAYPTIYR P SHEERITING SoerS e MeeH inefanpressggher -
concent ¢atdtoNSugariRob@da RRikin| 9 8%erhYe WRH UM Gevidife ?acﬁuétg.eﬂh{?&{rf‘g%&gt may be

i ncluded. 25 Pharmaceutically acceptable carriers included in tablets. are °
bi nder sSWePigBMGRFRES ath swerrly vapkd in tpr tirinagoagéshewableltebletsy agent s, |
flavori agd 1c2eR§dsS, and wetting agents. Enteric-coated tablets, because of
the enteric-coati nP, resi st the action of stomach acid and di ssol ve or

di si nt egr at eLfaHid: pral Aestnge £proy inslude pgredustseditionesemulSinyar - coat ed t abl et s

30 fve sHPRhSRESIsdidf Bt sdi® élmggnmgﬁ frgcro%rg{iuj&gt%?{??neof phar maceutical |y

accept abl e substances are app ) m coat e ablets are 16 July 2005
100 coRpit-edea@gsee| ¥rauiohpod ehigresteenprmpatatvnairedpnsttuted fonor ot her

E”i t abl @ffe&,@e&mggram;.im@oagrzer%%ﬁ%@a@é,%ﬁeg&ﬁ EONRL&SseA tablets made
y nore than one conpression cycle utilizi'ng the %har nmaceutli cal |y :
accept apyreps-sk/pylsione cxse gitess avistwaree mr ivoatedin-@bl ori ng agents may al so be
used in the Biahoue HRAAR.AORIE niaYabiAE Aldaqueel eni ng agents are used
in conpressed tablets, sugar-coat'ed, nultiple conpréssed and chewabl e
t ablat sPhamagsptierlvarntepwhleet arriprsqusegantedixas o sipesiladnity. Sgepsilard n the
 format LQ%%EB@%@%%?!&@% A =t R Sample] UulrcRb 2and!ARGOS Torm™
. contain a preservative. An emulsion is a two-phase system in which one liquid
is dispersed in the form of small globules throughout another qudid. ‘
Pharmaceutically acceptable carriers used in emulsions are non-aqueous liquids, - .
20 emulsifying agents and preservatives. Suspensions use pharmacéu-tically

' acceptable suspending agents.and preservatives. Pharm_ace'uticaﬂy acceptable
substances qsed in non-effervescent granules, to be reconstituted into'a iiquid?
oral dosage: forr_n:, -inélude, diluents; sweeteners and wetting agehts. |
Pharmaceutically acceptable substance used in effervescent granules, té be
25 reconstituted-into.a liquid orat dos‘age—f‘orm.:include organic adds and a source

of carbon dioxide. Coloring and flavori-ng agents are used. in all of the. above

dosage forms. | 7

Solvents include glycerin, sorbitol, ethyl alcohol and syrup. Examples of

preservatives inplude— glyce_rin,_.methyll and ﬁrqpylparabeﬁ, benzaic add,-s.odium-
30 benzoate and alcohol. Examples of non—équeous liquids utilized in emulsion{é

include miﬁerai oil and t:ottonseed oil. E-x_amples of ,erhulsifying agents include

- gelatin, acacia, tragacanth, bentonite, and surfactants such as polyoxyethylfene

¥
N b




10 suspensions,. solutions; and/or suspensions reconstituted from
non- effervescent granulesand ef fervescent preparations reconstituted from
ef fervescent granul es. Aqueous sol utions include, for exanpfduly@PPxirs and
syrups. Emul sions are either oil-in-water or water-in-oil. Elixirs are
cl ear, sweetened, hydroal coholic preparations. 15 Pharnaceutically
acceptable carriers used in el i xi rg'Y%cl ude sol vents. Syrups are
concentrat ed aqueous solutions of a sugar for exanple, sucrose, and may -
contain a reservagal An enulsion is 13(aﬁhase systemin which one

g

i qui d STEan apE1e8 ‘fsr?énfjﬁ‘rgn’i'%ﬁm%rf’&“lde ¥Pes t hr oughout anot her

l'i qui d. carBBa Trﬁ@fr@weu@saké Y pEQRGEREAPBNGBAVELQIH dndaftakia. @kAtsONs are
non-aqueous [iquids, 20 .enmulsifying agents and preservatives. Suspensions

use phalFREISUBFIOSE Pd SHEEASET SNYSSTILNEP @HBNA i AdlenBUCTatfl SYfBSer vat i ves.

Phar macgytlGilahY REEERAtRM Reninl tbg;teﬁfkcﬁﬁzh%%dkﬂn RBraRfatEhNESCENt granul es,
to be reconstituted into a |iqui oral dosage: form:include diluents;

—sweebensrechania. Wettinggoamsrieaude peppiersc@ied! eagnapterseiepsabitansubst ance used - -

in eff an‘G?\%Gﬁe@Ee Qfl@t'ﬂ?‘(&ﬁ@ g{\}(ﬂ)! l?ﬁ’oncﬁéjra{ &%&l&é%%!ér@ faurﬁ eltllugu' d oral

dosage form: I ncl ude organi ¢ adds and a source of carbon di oxide.

Col or i n§reardc faddy nclysty eitjendrd tarearipsedd. $crureﬁ8| ofofarbére desgedncldde age f or ns.

Sol vent g, 0! H@Qrb%gfeeér‘a sodi@PldiBbnatEt B¥for @%%g@.@-{s rﬁ&q XWBf tfexanpl es of

preservatives 1 nclu ycerin, ?1 and para benzoi ¢ add, -

sodi um aB@robedrmmfaedawdtﬂlsoulub& FDEamin@Idess @fndrromtaqaemrsoﬂ iFtpviodsguti | i zed

in | §j ol t e 0 f .

e 1 SRS dhdGed G iR Sldra B2 ERM LRI R Chtits FAROERR  ¢ ana

sur f act amswcﬂoﬁwupdﬂ; yrdxyiebh;dtmeea ﬂa@aﬁadtyasae&'énsatml sor bi tan nonool eate

Suspending agepts. iaclude, sodl YL SRLBOXYTELAVLEC! LSS anREeti N,

t ragacant h, Vee am and I"uent's ude 0sé a sucrose.

Sweet enprrgaya@‘en-tarbommhudegaablreorse orstyngbrper;desglsymrefarablamdcamm#teat| al

RN P o N A TR Y A AR agents

i ncl ude "pF AW ENERGHYe o1 “oRGE1ESr At'e) %FB R nooreat'°di et hyl ene

gl yasl mmabauaraﬁsclmddmeLySXIjreﬁehleeneﬂf 32&2;15 81409,239Qxrgani ¢ adds i ncl ude -
Sour ces of n di oxide include sodium

ol o Dot 10 Biat” ek i e SHes B snd SR S et I B3, ot e

: - appr ovegobetiyiéie dlyeat, enaybe uhh&dF\DutarwlslﬂndyuﬁSqumdy wf xt ures t hereof.

fruits, P
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administration.
20 _Alternatively, liquid or semi-solid oral formulations may be prepa-red. by
| dissolving or dispersing the active compound or salt in vegetable oils, glycols,
tnglycendes, propylene- glycol esters (e.g. propylene carbonate) and other such -
- carriers, and: encapsuiating these: solutions or suspensions in hard or soft gelatm
capstle shells. Other useful formulations include those set forth in U.S. Patent _
25 Nos. Re 28;819'and 4,358,603. ‘

In one embodrment the formulations are solid dosage forms, preferably
capsules or tablets. In a preferred embodiment, the formulations are soltd
dosage forms, preferably capsules or tablets, containing 10»100%,-preferab|y

'~-75(.)—95%, more preferably ‘7‘5-85%, most preferably 80—85 %, by weight, of one
30 or rhore sulfdnamides or sulfonamide salts, preferably sodium hydrogen .
_phoSphate or-sodium 'saltls,. more preferably the sodium salts, of one or more. '
“sulfonamide cornpounds of formula .l; alaout 0-25%, preferably 8-15%, of a - -

“1
“a



bl ends of conpounds whi ch produce a pl easant taste sensation. For a solid

dosage form the solution or suspension, in for exanple pr‘%@aﬁl gﬁ‘? _
carbonate, vegetable oils or triglycerides, is preferably b Ated in

a gelatin capsule. Such solutions, and the preparation and encapsul ati on 15
t hereof, are disclosed in U S. Patent Nos 4, 328, 245; 4, 409, 239; and '
4,410, 545 For a |iquid dosage for %% he soI ution, e.g., for exanple, in a
pol yet hyl ene gI ycol, may be diluted with a suffi ci ent quanti ty of a
pharrracdHtlcaI ceptablell uid carrier, e.g. water, to be easily

ac |
measur ed tor " %Ht“ﬁ?%ﬁ“&t‘laértac@ﬁe Al FUTRSYRPing. Cel“Ptﬁ*analtﬂUtéetﬁ solid oral

f or mul ati@hspietabl sHoepared, by a .ﬁt%ﬁtav.t NElicPl 2 AR ﬁédt%atéheo.aﬁ Ive
npound ﬂ@ salt in vegetable oi |l s, cols, triglyceri pr opyl ene

gI ycoI PEc pRIYe peaIHigvIane 2P é)soéhtﬂ’ G@W@P(V@Bé‘rvl celwlpser s, and

encapsuls@bh Rg &&&%ﬁrrﬁ&idﬂé's@H@rrPfCr%Héﬁ?rﬂéﬂd%@%o‘dﬂthFdisQa vaitdjid g€l atin
capsul e shells; Other useful formulations include those set forth in U S

~Pat et SSBREFSialipander theonaae AC3BBRSBbIFMLCanerativhoBhitastetphid, FAX @r nul at i ons -
O o s 30l G EBIar I FL 30) ¥t GARRUKE Sulh L RS Sum(eGapy ol or T e

embodi nent, the fornulati'ons are sof i 0sage for ik o prerefdly capsul es
or tabl 88l andcricinmi stgarate. 1 00 digintdfoearabbych &e%%armﬂesqoﬁ@i:erﬁwa@t y 75-85%
most  pr ebgrabb 8P Yor fore, sul.fonam es or

sul f onam de salts, g%?e %Wb@t&or r%ﬁ g%é%%%t 1 gﬁlﬁi‘tséc gy dPum sal t s,
mor e pr éheresbity ftlheses@daqlmemehs Iolmﬁmnmduseolunum e;f cautifh@ palyhile. ganpounds of

formg a ghyendRithe s 098 ?:'%E% Lerably 8 31? %{“gﬁcfi% '\é*jf’%f' 005 -102 dil uent

or a binder, such a§ lact6s€ or mcro ¢E¥; about 0 to
10% * pr éfgsedibhts cavobe dete?l%nedferapldcallyrﬁre!gusaﬂhncﬁmhf&Jtse ut®dified starch or

cel | ul o%g"mwgqﬁgn aR3% ﬁé ggo%rer)(? 'gré)e%?ﬁdhl nked sodi um car boxynet hyl

cel | ul ose as crosscarmel m (Crosscar nel | ose sodi um NF is
~avail abl e 5 doamexeiraldry eun:ﬁbelrmédtte tha femiGEtdhs 3@ cafdieCosMaingld O

Phi | adel RN, OF G colate; and 0-2%of . a Iubrl cant
such a rrgg%{elg?t?r@/%t raege; gﬂya Oéf zfage F Of (1S £8AHEY 82!tsTefeons 85 nt egr ant

sucHBas rmremtfanamidemnmdidu nfdormeladj stbus tiar chog lpyemelaie absiovi des for

rapi d br R I05| trix for  imrediate rel ease of active -
agent fgﬁﬁjgv(\)n?n Bige di 5581 f’l?“ o?“cg'ogﬁslf’ﬁ'@sg oh BligrREFYStaltine pelivleses #bedt nent s,

-the predi e%aunwntabm,f abeit ¥% d¢fngaRmteiibniaRdoindsickdReNrmdNdgE B8R S can= be
determ Q)?%og’ rrRt' g;tla(r:c I¥cglate Iandaabfoltj.t{] %t{ ?onsgg Jer%er?\‘f tagot?tf 1% of a
lubricant, such as magnesium stearate. Solid forms for administration as tablets -
20 are also contemplated herein. |
‘ In an exemplary preferred embodiment, the formulations are capsules
containing 83% of one or more sodium salts of one or more sulfonamide |
~compounds; 11% of microcrystalline cellulose; 5% of a disintegrant, such as
Crosscarmellose sodiumn or sodium.starch- glycolate; and 1% of magnesium
25 stearate. - ' | _
The above embodlments ‘may aiso be formulated in the form of a tablet
which may optionally be coated. Tablets will contain the compositions
described herein. - | '
In atl embodlments _tablets and capeu!es formulations imay be coated as
30 known by those of skill in the art in order to modify or sustain dissolution of the

act:ve lngredtent Thus for example, . they may be coated with a conventional
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adm nistration and the disorder that is treated. In an exenplary
enbodi nent, the fornul ati ons are capsul es cont ai ni ng aboutﬁﬁoy%gp/%

- preferably about 83% of one or nore sodiumsalts of one or

sul f onanmi de conpounds of formula I; about 10-15% preferably about 11 % of

a diluent or a binder, such as |lactose or mcrocrystalline cellul ose; about
1-10% preferably about 5% of a di s1®¥-egrant, such as crosscarmel | ose

sodi um or sodium starch glycolate; and about 0.1 to 5% preferably about 1
% of a Ilubricant, such as nagnesium stearate. Solid forns for

admi ni st%@ﬂ@ﬂva%gqsableﬁ@tmgosmeaapwmmm avedshedaietiulose an exenpl ary
preferregd ok, the fornulations are capsules containing 83% of one

or nore sodiumsalts of one or nore sul fonam de conpounds; 1.1 % of

m crocryst al |2-ne. dalectabbese solgtipmsd and dimllsinr@gr ant, such as’

Crosscarr nel llf_’l)%gnt%g 'aldmlr‘a tr%%(?\l E]t@neraﬁ %racgeolléggo l% ech on €l h% of rmagnesi um

25 stearate. ove e 'ed YWt he formof a

~t-abl @, sumummen@tyv op\tnambthlyrl;ber mea\edouér\ahﬂ alts cmhtdmmmti diereihhe -

conp05|t l.an escribed her abl ets and capsules

for nul at eﬁgabrir‘g’ ¢ r‘e{)(?:gaetpeofJ as Coé‘ﬁeﬂtﬁo%?ﬁrmst ﬁgﬁgr 8% ligwd ISP‘I“f'H“T fe art in

or der tosumpelnsflmsorsosdlSbmmstdias&oidntslom:oﬁfortduepemdn welidurppesh wnt . Thus,

for exa %t edblvvlth a conventi onal ‘16 July 2005 -103-
HRRe ety “A%"tﬁr?é PE&rPEY at’"é“efmé%lé@ and

cel | ul osgexta@aet gm/e«arphbhaihaha IRaddittbecif Aekits, 15O phbicvdteuadd enul sions

Pareﬂ(%eral adm ni st rat.i eneral ly characterized by injection, either S

subc lf an@BRISHONS oy A6 iﬁ‘fs §FG TBRY RITOIS0LHD FUNgr ?'?O'a\“‘éd’f COATENHI at ed

her ei n. adﬂjaﬁcbafhﬁteﬁcesaéuch%sm@ﬁ%e& érﬁuigi@w@@bb@&awwf@mgelthef as
| i quid sol utions or sus ensions, solid forns suitable for solution or

suspensi H T jtakjlifess proldhilny gnnpngesss arshother such apemntsi sed asder t abl e

exci pi end&ndl€, sddaim @é@fﬂ@é SsorWBrEMmonsRLEAE, trictitdiAsRe WaEghg! or ethanol .
In addition, if desired, the Pharmaceutlcal 10 conpositions to be

adni ni st SeRfekinsal SPREANSN AT AiStRIV-ralRBTm PSSUstainefrelesecsYSIaIk SUChr v

substgncest suGhstads leve bl Hoaeis BBIMSIded (38,2080 Bs. PHeRUKEEr i ng  agents,
stablllzers solubility enhancers, and ot her’ such agents, such as for

exanpl e, gd&rmﬁ’d%éisatcé’“t%‘ﬁﬁ'ﬂ'ief’a*ﬂﬁfﬁtﬁ‘ﬂOT%P%’PE“WE!F|Oét6ﬁ&H%Fa'iﬁ‘Pﬂ‘é“Cbl eate and

contained in such pa_renterz;l compositions is highly dependent on the specific
nature thereof, as well as the activity of the compound and the needs of -the
subject. - .
20 Parenteral administration of the formulations includes intravenous,
subcutaneous and intramuscular administrations. Preparations for parenteral
. o administration include sterile solutions ready for i;ljection,' ste‘ril.é dry soluble
- products, sucha‘a's::ihe"lyophilized-, powders described herein, ready to be
combined-:* with-a solvent just 'priof -io_.qse, including hypodermic tablets, sterile .
25 suspensions ready for injection, sterile dry insoluble prdducts ready to be
- combined with a vehicle just prior to use and sterile émulsidns, The solutions
may be either aqueous or nondaguecus. ' |
If administered. mtravenously, su1table carriers include physidlogical sahne
or phosphate buffered saline {PBS} and solutions contalnmg thickening -and
30 solubthzmg agents such as glucose, polyethyiene glycol and polypropylene

glycol and mixtures thereof




cycl odextrins. Inplantation' of a slowrel ease or sustained-rel ease system
such 15 that a constant |evel of dosage is nmintained (see , éJ S.
Patent No. 3,710,795) is also contenplated herein. The petﬂégﬂlé’g& 3 of
active conmpound contained in such parenteral conpositions is highly
dependent on the specific nature thereof, as well as the activity of the
conpound and the needs of the subj 40 20 Parenteral adm nistration of the
formul ati ons includes intravenous, subcutaneous and intramnuscul ar :
adm ni stratiogs. Pr epar tions fg{et arenteral adm nistration include
sterile solutions rea Yc?rCCP‘ﬁ‘ja Priersdisgdiin @aggrieraloprrapiretiony oduct s

such- Smbhleelaﬁppb‘md vattcles POMIQUSOEL FEHibRRed ahfhRtdbial g8/ to be conbi ned.

with a slol vent f}( or to,use, including hypoderm ¢ tablets, sterile 25
suspensi SALHRA; T P45 ¥ Rfanss. dppaleangsipeting clugbending eddct s ready to be
conbi neddmpérbm@ agehts:leauuwﬁﬁngoragmtstQedh%%t&mg &tc%ua'ng %ﬁykﬁi' ons. The

sol ut i ons be ei ther. aqueous or nonaqueous %1 ered

iont rav endifsPier QUF%%“E%M?“&%W%I%‘E@%%l ol ogi cal saline or phosphate -

buf fered sal i Eb&mﬁlﬁ’&sbf a@%ﬁ%éﬁﬁdl&”%oﬁ%@t @ﬁd}%yﬁbﬁua—@kﬁ: an aﬁl(ljlgers

sol ubi lizing agents, such as glucose, polyethylene g
pol ypr opfesHan: (5Pirs Daidosa kyentios. ﬁm@rrleéﬁ!ateaenemioy PORGose At

Phar Tac eLidts@bRingas SRLARIE NRRELESS HaRAd D RIS tmc%d%g.ixsgaggtghfgs

i ncl ude aqueous vehi cles, nonaqueous Vvehic m cr
i sot oni cvestsErhie origig fettensegst gibxogant ssesla(rmdnl arteﬁédmt iots, suspendi ng and

di spas S| AGiRREesSist, ademy 'Eé(:’t&% Q?ﬁ‘gb'sf“ sequestering or chel ati ng agents 5

and ot her pharnaceudtica acce stances. Exanpl es of aqueous

vehi cl esCQQ%F‘iﬁél@fﬁo@Mahb@hﬂmd @tepatrqneeral mpaﬁtlng:eb3ckdgau eetion, Isotonic
Dext r 0S gnlifipREddLNe tehuiDiestiQn rose and Lactated Ringers
I nj ecti on. ﬁonaqueoolrgélgéérse‘ﬁ '\tgrﬁaﬁél pﬁ "Olsldﬁcclr?f(? eIl s of vegetable

ori gi n, hesevbrised, dhiprobotarel, ombthyﬂ;asamomllp artlop@antdic Gicla 10
Ant 1 m cralial wAGRALE e RGHSH RMA S0 UNB SR L G Eoncent rat ons st

~ be added to parenteral preparation O 9'919:- dose cont ai ners
whi ¢t i fevigse pdrate insiuste mlmormrw d&hﬁose Baeffayl inaleohol ,
chl orob h n _ acid esters, thinerosal,
S B M R 5

benzal koni um chl ori - Logtloni ¢ agents i ncl ude
~sodi um cﬂﬂe@the@es amdudieptoceise . hyiBubdtadride. r&is;bdﬁdmg and dispersing

agents inciude sodium carboxymethylcelluose hydroxypropyl methylcellulose

and poiyvmylpyrrol:done. Emulsifying agents include Polysorbate 80 {Tween
20 80O} A _sequeétering Of'chélating agent of metal ions include EDTA.
' Pharmaceutical carriers also include ethyl alcohol, polyethylene giycol and
© propylene glycol for water miscible vehicies and sodium hydroxide, hydrochloric
acid, citric acid or iactzc acid-for:pH-adjustment.
Th_e.—concentrat:on »of.,-the.-pharmaceutically active compound is adjusted
2'5 so that an injection provides-an effective amount to produce the desired
.pharmacologlcal effect. The exact dose depends on the age, weight and
'condmon of the patient or animat as is known in the art.
The unit-dose parenteral‘ preparatlons are packaged in an ampoule, a vial
or a syrlnge wnth a needle. All preparatlons for parenteral administration must
30 be stenle as |s know and practlced in the art.
llIustratlveiy, :ntravenous or m:traz_lrtenal infusion of a sterile agueous

solution containing an active compound is an effective mode of administration.

e §




—-Stertl-e

phosphate and citrate. Antioxidants include sodium bisul fate. Local

anest hetics include procai ne hydrochl ori de. Suspendi ng and1ﬁé & 0@%

agents include sodi um carboxynet hyl cel | uose, hydroxypropyl H ;ﬁ | I ul ose

and pol yvi nyl pyrrolidone. Emulsifying agents include Polysorbate 80 (Tween

20 80). A sequestering or chelatinggggent of netal ions include EDTA

Phar maceutical carriers also include ethyl alcohol, polyethylene glycol and

propyl ene glycol for water mscible vehicles and sodi um hydroxi de,

hydr ochlh@btiter ddflddim&idit laCotafiehqRiol 6L dify Rbtthnl &F sifadibigt ment. The

concentration of. the: pharmaceutically active conpound I's adjusted 25 so

t hat anCPmjaEEtg 8n apkve Mdderial injedted @singeessanuta produpe daieidesitase desi red

pharnacghgwﬁégao gl 8¢fec The exact dose depends on the age, weight and

condi tion the patient or animal as is known in the art. The unit-dose

parenteral plegdnbies ansdesiengsatkdged andh sestemipadiheysteational  or a syringe

Wt hea ti r ter nlnl tratlon must .30 be
P ?9@%5 aA%émﬁ&ﬁgghgé%ﬁﬁgé%%Pﬁp 'g%M"Pﬁﬁeﬁq r%?ﬁvely, i'ntravenous -

or intr aanttfsrrttaallonqufa]shearsm abbuaosn%nmnvsemaqmem QG%I wfwcm ne@rdf ai ni ng an

active ef f adnlnlstr tion. 6 Jul,y 2005 -105

Anot her 89%%&? mo € ﬂ% {A’t\gh"lo aaﬁg%‘(fscod?m&nfj IR 6P Lé‘ﬂg’penm on

cont ai nithg amam’sgrmﬁemmhembal admnherﬁraﬂ aaSndeeQ;esrséayr ke tinndeOﬁLme t he desired

phar macol |ca | nj ect apl.es deS| ed _for cal and systemc

adnlnlsF?gﬁwﬁﬁ Sm@{?: SEEI 3 8?5% 1@5?9@ é?ﬁ%%?l dSdosage is

f or ol aUEdelTsﬁ)ddom‘aaltlﬁb areccs@rtﬁeagé aht aoradbnalf theeaglentBoafurltibn%iW W up to

about 90% w w or prefe gﬁ&qnnre than 1 % w w of the active conpound

to the EPEEFHE b %%uf&ege;’ frminsgt emPESRIHS L A thSEPer ed at

once, Obrdfﬂyolbe)rdiyvdﬂﬁdolalﬁbﬁ faom &l B lor Gk vitiddelsE alOSR s tPbdRoRMAM ni stered
at intervals of tine. is 10 understood that. .the preC|se dosage- and

dur at i ofPfCqeEaYARANS ?rbd dosagRcasT BFY alspyaty withethgags P! Peeat ed and may -

be det eidiviadalargitsd.qald 4 bsurghes mmw&st&atﬂhagfom@t @&ﬂb@apéumyct
extrgpolatlgn fromin vivo or in vitro test data. is to be noted that

cond@nt FRFFIURLCSHE FIimeRs shauld be pdipstrdseyvey aine mqsdmemat@@ of the

i ndi vi dudivitiofiateRd . ankit the préRsB8nAIuESIRENIUSTARE Pebtth Sdianidi&ringaBy particul ar
subj ect, 15 specific dosage regi'mens should be adjusted over tinme according

to the SHAfvFWLEe %@B*S&ﬁaw tb?é?f@@%qt@ﬁa a?%&l&\%éh? CORCYHEAL98r son

adm ni skr&fdddtse®forth herein are exemplary only and are not intended to limit the
scope or practice of the claimed formulations.

20 The cdmpound may be suspended in micronized or other éuitabie form or -
may be derivatized to preduce a more soluble active product or to produce a
prodrug. The form of the resuiting mixture depends upon a number of factors,

_including: the intended.mode of- administration- and the solubility—rof the -
compound-in-the selected carrier. or .vehicle. The effective

25 qoncentr_ation: is:sufficient for ameiioraﬁng: the symptoms of the condition and
_may be empirically determined. - |

1t has been found that formulations containing certain sddium salfs of the
sui'fonamides provided herein, particularly those in which R® is phenylacetyl

_ - exhibit an mcrease in stabﬂtty as compared ta formulations containing the

30 neutral compound The data in Table 5 reflects the increased stabmty of -
solutions ‘of the sodium hydrogen phosphate and sodium salts of 4-chloro-3- .
' methyl—S_—(Z-{Z-(ﬁ—methylbenzo[d]{1,3Idioxol-5—yl]acétyl)-3—.



supervising the admnistration of the fornmul ations, and that the
concentration ranges set forth herein are exenplary only and are not
intended to limt the scope or practice of the clained f ofSrnivi¥20BRs. 20
The conpound may be suspended in mcroni zed or other suitable formor may
be derivatized to produce a nore sobebl e active product or to produce a
prodrug. The formof the resulting m xture depends upon a nunber of

factors, including the.intended.:node of adm nistration and the solubility
of the thismypoifndamidotibexazeleess esmpaetitertheheuthi sdfipodiie ehdLctive 25

concentration i suff|C|ent f ameliorating. the synptons of the condition
and masya S STy ‘Eé‘PPV"agthﬁ‘rtﬁ"ﬁ‘é&"e’ the %ﬁ’ééﬁ“‘PSH% i AR¥SOUST nul ati ons

cont ai ninadiac ekd eambe @det fosaT hisle &, thd€odiGt ﬁ@?a@érdﬁﬁoﬁh‘ai@ dadiherein,
partlcularl Eg which R8 is phenylacetg bi't an increase in

st abi | i T ¥ ﬁ%ﬁ?é € PEUT R GATMRAENE LNBBARPRFolHion3Theetrditth conmpound.
The slat sali wad b, 5nlb@iftlaﬂcéq%ebtb'@fdrﬂﬁfﬁﬂﬁ%dtéhéglsls't%l}fe af thé%&i&.lnons of the
~g0di-um h dro en: phos hat e and sodi um salts of 4-chl oro-3-

net hyl - P ‘65-":'?@ tyflbenzo(d111, 31di oxol -5-yl Yacetyl )-3 16 July 2005

- 106 th|enylsulfonan1do)|soxazoIqA@§ gpnpared to the neutral conpound.

These -salts also exhibit inproved solubility over the neutral conpound in
aqueou can bd seen fro our:ﬁfﬁv phosphat e
salt gk 9 |t he nputgkﬁﬂgéﬁnoundJJ% a LAB /BRAS tion. The
sodi um nd, n aqueous for afions, 1q Dbe ds stable
‘as t he |sedttm—hy jlr-!ggnn thcﬁ'{i@"_&a TABLE 5.  n LT qgf T@O(/E CLE he (%
nont0 190sddMBRASOL| 36090. 1 LASRASoI um 100 LABRASCOL P22% 98. P dayslr ggen 50.5
97.1 bephate 5P -10% LABRASCL/ water 6 87.0 25 6| 88.4 1p k0P O 25
98. 6 1(| PndxbhiteNaPO4: PEGIEt OH (6:3:1) 24.5 98.6
. 50 10% LABRASOL/water | 6 87.0
‘!l . 25 ] L] \ 6 89 4
15 |- 100 DMSO | - 25 98.6
10 0.01 M NaPQO,:PEG:EtOH (6:3:1) | 24.5 08.6
(pH 7.7) 48 100
24 water n ' : 17.5 96.5
25 | 0.1% BSA in water 92 46.6
25 water 6 845
.20 10 water:PEG 400:EtOH (6:3:1) 6 100
S A 10 ] 0.01 M NaPO,:PEG 400:EtOH | 67.5 100 |
- { (6:3:1}) (pH 7.5) 7 days - 98.8 § -
7 ‘ L ' 19 days | 95.6
- _ 5 deionized water |24 93
S ' 48 85
7 72 -} 77
" 5 - tap water - 24 21
: ’ 38 - | 84
- 72 76
sodium 051 normal saline , 24. " | 96.9
25 “ . 5% dextrose _ B 24 99'.4 :
. 057 |0.75%PVP + 1.5% PG~ |24 74.4




(pH 7:7) 48 100 2.4 water 17.5 96.5 25 0.1 %BSA in water 92 46.6 25

wat er
400: Et OH 67. 5 100

6 94.5 20 10 water: PEG 400: EtOH (6:3:1) 6 100 10 O.
(6:3:1) (pH 7.5 7 days 98.8 19 days 95

PE%JUIYI%

: PEG
oni zed

water 24 93 48 85 72 77 5 tap water 24 91 38 84 72 76 sodium0.51

nor nal

74.4 . 16 July

2005

y -107- SALT A8/
3.0% PG 24 90.0 100 5% dextrose 6 93.0 6 "

24

saline 24 96.9 25 5% dextrose 24 99.4 0.57 0.75% PVP + 1.5% PG 24
L VEHI CLE ha (% 0.49 1.5% PVP +

100 30% sorbhito

93.2 30 5%

dextro 92 2 5 30 _20% sorhitol .2 .20 5% dextrose 24 92.4 20 10%
dextro 93. 4 1% dext r os % PG 24 93.6 20 5 tHose 24
i
193.7 ( 310 owﬁ@mofﬁaﬁ&%&@g ate 20
92. 6 . 2.5Yony (RH 2y 30p + (PHoBPB) 24 89.[h,
E 100 | 5% dextrose - s 93.0
I " 100 30% sorbitol 24 93.2 §
_ | - 30 5% dextrose 24 92.2 “
5 ll - 30 20% sorbitol 24 93.2 q
- 20 5% dextrose 24 924‘i
- | 20 10% dextrose. 24 93.4
It - 20 10% dextrose + 10% PG 24 95.6
- 20 | 5% dextrose 24 93.7
: {13 °C)
10 |- 20 5% dextrose 24 90.1
20 5% dextrose -+ .K—phosphate 20 92.6 -'“
-| buffer, 2.5% w/v (pH 7} :
Il T 20 " {pH 6.5) 24 89.4
|| u " w ‘pH 6) 24 84-6
" " " (oH 7.5) . 93.4 I
15 N “ 5% dextrose + citrate buffer, |} 21 92.9 |
_ 0.3% w/v {pH 8)
. " 10% dextrose + 10% PG + 24 90.7
C Na-phosphate. buffer; 0.3% wiv
Ay {pH 7.5} ' o
" * " 24 _ 97.4
. _ {4 °C) :
o 1" n (DH 8) ’ L ‘ . 96.4
, o {4 °C) -
II " - 10% dextrose + 10% PG + 24 97.6
| citrate buffer, 0.3% wi/v (pH | 4 °C)
7.4) . -
20 " “ | 10% dextrose + 10% PG 24 97.6
' . ' - (4 °Cy




(pH 6) 24 84.6

" (pH 7.5) 93.4 15 5% dextrose + citrate buffer,

21 92.9

- 0. 3%
0.3% wW v (pH 8) 10% dextrose + 10% PG + 24 90.7 Na-phosph " B
wv (pH 7.5) 24 97.4 (4 O (pHB8) 96.4 (4 O 10%dextrg§§ %%A)P(()B + 24
97.6 citrate buffer, 0.3%wWv (pH (4 C 7.4) 20 10% dextrose + 10% PG

24 97.6 (4 C) 16 July 2005
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SAE %rrg/m_ VEHI CLE h 30 10% dextrose +

10% PG + 24 98.0 citrate buffer %wv (pH((4 O 7.5) 20 5%dez<trose
+ 5% PG :+. 26 97.2 citrate buffer, 0.3%wWv (pH (4 © 7.5 100 10%
dextr os —3-004-PS 24 Q4 2 n.frafe buffer 0.3%w.\v (pH. 7. 8) 20 5%
+ siLmat e r|{ 27 96.6 wv (pH 71.5) (¢4 Q 5,100 30%
Sﬁﬁ)f?& SAU.r u?@m VQH?(%E% 200s-cqebi o ol ! 20 5%
dextrosd 24 92.4 PB010% §lexio emerdde 9316% PG + 24 98.0
- citrate buffer 0 3% wiv (pH (4 °C)
7.5)
- 20 5% dextrose -+ 5% PG -+ 126 - 197.2
citrate buffer, 0.3% w/v (pH (4 °C}
7.5)
g 100 10% dextrose + 10% PG + 24 94 .2
I citrate buffer 0. 3% w/v {pH
! 7.5) _
20 5%:dextrose + citrate buffer, 27 96.6
0.3%. wiv:{pH 7.5) {4 °C}
5 i 100 30% sorbitol 24 93.2 |
ll " 30 5% dextrose 24 92.2
ﬂ - 30 20% sorbitol 24 93.2 .
H " 20 5% dextrose 24 92.4 |
" " 20 10% dextrose 124 93.4 "
10. " 20 - 10% dextrose + 10% PG 24 -95.6 |
" 20 5% dextrose 24 90.2
{1 20 5% dextrose 25 93.7
{10 °C) ‘
- 20 5% dextrose + 5% buffer pH |24 92.6
: 7.0} '
Y . b ‘ ;
15 hours following preparation .of the formulation
: - " percent 4-chloro-3- -methyl-5-(2-(2-(6+ -methylbenzofdl{1,3]dioxol-5- vi)acetyﬂ 3-
thienylsulfonamidolisoxazole: remammg as: determlned by h:gh performance
liquid chromatographic analysis. : :
- In many instances, the solutions of sodium Salts, inoluding' the sodium
ZQ salt and sodium hydrogen phosphate salts exhibit improved stabi[ity as

compared to the neutral compound: These Salts also exhlblt nmproved solublllty

over the neutral compound in aqueous media.



10. 20 10% dextrose + 10% PG 24 95.6 20 5% dextrose 24 90.2 20 5%
dextrose 25 93.7 (1.0 C 20 5% dextrose + 5% buffer (pH 24 92.6 7.0). 15
hours follow ng preparation of the formulation " percent 16 July 2005

4-chl oro- 3-met hyl - 5- (2- (2- (6- met hyl benzo(d] (1, 3] di oxol -5-yl)acetyl)-3-

t hi enyl sul f onam do) i soxazol e remai nb ig: as determi ned by high performance

| i qui d chromat ographi ¢ anal ysi s. ny instances, the solutions of sodium
salts, including the sodi um 20 salt and sodi um hydrogen phosphate salts -
exhi bit inprgoved @a%gl I| as conpared to the neutral conpound.

These.salts #f so 15'?? A8%ed solubility over the neutral conpound.

in. aqueous Uﬁﬂhﬂmuﬂaﬁmlﬁlle)ét RORM, ard BRpRilizdd ppiidkisz echigiovstens Of
particul ar:interest herein, are I%/lophl | i zed powders, which can be
s

r econstiecapaifurest fos aAMiRisiatian ahsalutians. gmuysians and cties fUXURes- ot her

M Xt ur ephey YalsBe Rdrifidiey fagrsgu&@b.ege@s sol | ds or gels. 5 In particular
enbodi nents, fornul ations of sodium hgdroge %ghosphat e or sodium
—prefRrably sBuparHFulanemEogimentie feunviaiars obsedivpdiidmaenpiosatatossess

i ncr eas§dssdiai bididrab§! Rdiceg, e’ S il s@lsbaiidef cdnfifbunast iilchsul f onam des
are provided. Specifically, fornulation of sulfonam de sodiumsalts as a

st er i | epossegsiredsed sLpuliiaelagve tpfomuipnsToidse nsoli@esufopamidesound to have

i ncreas dargwdéa atﬁdebméar@'fa&hmet.w of QTBHAiHORBdRM LAE NEMLIcRle,
sul fonanmi des. The sterile, I'yophilized powder is prepared by di$solving the

sodi um lyaphilizec pawdeinernrpridephdiest aptdersswei fagnd dorex iridiepsdext rose or
OLNGE SHbARY SoaMACl PlchRLtzcBHESP WIS Rbu B ibrhiapbr ol T on of the sol ut [ on

f ol I'zation st an conditions known to those of
skill+in theTaetstqsﬂ@vvmlzeﬂ@odwrnedrqmemiebv disselviegathe dodymdEals ol vi ng

oKt 1056, » 15 OEMULALOR R oy SRS NOIIIJSESH ARy |7 ot 0

corn syrup, Xy yceri ucose cr.ose or sul tabl e agent
about legdptenpr §be$@bbyt atmuat fliBatlon bhohe polutios dottcayddebbiviobbitizateach as

g:‘ trat elmagrdétgm]ar_g ORQlttl%ﬁg 'kaWQ, %Stl?u'%@é Bt QQIH% Iﬂ% art lﬂ)?&lpééf {h%rde%ﬂ'g&m to t hose

15 formulation. Briefly, the lyophilized powder is prepared by dissolving dextrose,
sorbitolr, fructose, corn syrup, xylitol, glycerin, glucose, sucrose or other suitable
agent, about 1-20%, preferably about § to 15%, in a suitable buffer, sec_h as
citrate, 'sedium or botassiurﬁ phosphate or other such buffer known to those of
skill in the art at, typlcally, about neutral pH. Then, a selected sait preferablv

20 the sodium salt of the sulfonamide (about 1 g of the salt per 10-100 g of the

' buffer solution, typically about 1 g/30 g}, is added to the resulting mixture,
preferably above room temperature, more preferaﬁly--at‘about -30-35° C, and -
- stirred ll..lnﬁl'"it""dissoi\}ES.:.. The resulting: mixture is diluted by adding more buffer
(so that the:resulting: concentration of. the salt decreases by about 10-50%,
25 typit_:al!y_ about 15-25%). The resultin'g mixture is eterile filtered or treated to
_remove particulates and to insure sterility, and apportioned -into -viét,s;_ for
Iyophilization. Each vial will contain a single jdoSage {100-500 mg, p_referably
250 mg} or multiple dosages of the sulfonamide salt. The lyophilized eoWder
can be stored qnder-appcopriate' conditions-,. such as-at about .4"; C to room.

30 temeeratufe. ) Details of an exemplary f)rocedure are set forth in the Examples.

7 Reeon'stitution of this lyophilized _powdef with water for injection -
' brovides_a forr_ﬁulation for use in parenteral administration of sodium salts of the

.y
-y




skill in the art at, typically, about neutral pH Then, a selected salt,
preferably 20 the sodiumsalt of the sul fonam de (about 1 %9 | t2§§ salt per
10-100 g of the buffer solution, typically about 1 g/30 g), P¥ 203ed to
the resulting m xture, preferably above roomterrperature nore preferably
at about 30-35 C., and stirred un,H? it-dissolves., .The resulting;

m xture is dlluted by adding nore buffe (so that
the:-resulting-concentration of the salt decreases by about 10-50% 25

t ypi cal kyiféaenbesl SE&d [ ile filtered or
treated to renove pa?%?gﬁﬂg%'%‘g%gé\% Pgolrpﬁé ?er Bltysé %Fy *hd apportioned
into viaiefeqbly ahous $hiP jiy addashper malcd sterik wwtlet ocomealsnltaalsmngiei dosage
(100- 50 e sul fonam de
salt. Tﬁgmﬁc’g{f{“ﬁ%gﬂd %%pe%ﬁg ugg)éﬁ %m@r‘ ag'roﬁ eaqaeraggﬁﬁ%berf{qate condi ti ons,
such ascempawed;t Sn@wmmmmae@et@nmmaweeemmw | s of an exenplary

procegdure ar r sfitution of this
- yopﬁl li zed %oauée?%%opﬂn%/\'}g‘t {ehre g (r)nrnulnﬁ?réscﬂa% n @ 'ilffé}ss%[ 'ds mERat%n for use-

i N par epteamaesbdiust hadrogen phogtdidim saditid, @freﬂem)l;itﬁodl&%y sakdas - 110
sul f ona I cons titution ab t referably 5-35, nore
pref er ag%'Q%?Fo{% Sgﬁg'bawsezfﬁﬂgd’uﬁg? Of&“'%? CEide ‘?—;l NEPRETHPOHPHEION U t abl e

carri er:of tﬁléh&mpmm se anmount depends upon the indication treated and-
selected co OlfI@d %ch aOrTr%punt can be enﬁl rically determned. 5 In one
embodi nent , Or a1 IR ShPRIFTSIIL BRPIANZER Aofirale: cont ai ning  one or

m)reoSodl um Ia;sdhmgemgpﬁgmahﬁda & LASRASOL, Pkeferably sodium salts of one
1, and al so contain one or nore

nor e Sﬁfonﬁ F nds of fornula 1
of the PBRf \g‘l"vﬁaﬁ‘i‘:ﬁ’ e. etfpl.Rroeyaneaiy et (B&.a¥si um phosphate, or
citrat epoly&my@y&aﬁdibéI(PWPngmagent such as LABRASCL, DMSQ,
bi s(trinmethylsil %rl%\racet am de, ethanol, propyl eneglycoi (PG, or
pol yvi nyl pyr POMPH PecqTPRMYdrats, queh abgaibgl ocdeetsper at e, such as sor bi tol
or dext | ose. I MofDpE(BE] BbsdnRAbndhETBiulatidie: LA Gid aTfgfontal n one or
mor ¢ odi u‘a %ﬁ‘ﬁhﬁgen phosphate or sodi um prefera |urn salts of
one '8r ﬁ?) wm Rygre BnPoteriemoprefesiahiv <o Umasﬁtﬁtﬁeﬂ?ne slucitprfas sodi um

or pot asawm:a@@smhﬁds of f&h&kﬁi%bnﬁﬂﬁ &&PQ@B limC&Y such .as
sorbitol or dextrose. In the nost preferred errbo(c)i(?rrrgnt mQ{u&urﬁor mul at i ons

contain laqﬁghe e, Ry Gitrate; and a sugar or carbohydrate, such as sorbito!l or dextrose

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

4. Topical administration .

Toplcal mtxtures are prepared as described for.-the focal: and ‘systemic
admmlstranon The resulting mlxture may be a solution,’ suspension, emulsmns-‘j
25 . or the like and:are formulated as creams, gels, ointments; emulsions, solutlons

ehxnrs lotions, suspensions, tlnctures pastes, foams, aerosols, |rr|gat|ons
~ Sprays, suppositories,-bandages, dermal patches or any other formulatlons
-suitable for topical administfation '- |
The sodium salts and other denvatlves of the compounds may be
30 formulated as aeroso!s for toplcai appllcatlon such as by inhalation {see ___gﬁ
U.S. Paterit Nos. 4,044,126, 4, 414,209, and 4,364,923, which describe
aerosols f_or delivéry of a stepoid usefﬁl for treatment inﬂammator_y diseases,
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sodium salts of the sul fonam de conpounds; a sodi um phosphate buffer; and
20 dextrose. The preparation of these fornulations is exenplified.in the
EXAMPLES. 4. Topical admnistration Topical m xtukes are p @ﬂ'éﬁb’@@% as
described for-the local' and :systemc admnistration.. The resulting

m xture may be a sol ution, suspensikqR, emulsions-' 25 . or the

l'i ke.and. are fornmul ated as creans, gels, ointnents; enulsions, solutions,
elixirs, lotions, suspensions, tinctures, pastes, foans aerosols

| 111 gatgHnsularip REAYSa). FHERORIAIHRRs DRRIAARS 0 T Rhe PALGERS,OF any of ner
formul ations suitable for topical. admnistration. The sodiumsalts and
ot her dERGVEN BRE B fofB of dRRintR ofgglubien dor ¢ oebulizat.edt ass aerosol s for

t opi calm i i tent Nos.
4,044, 12%9@4&&4%%%%%?25}%%@%&%’ élg‘g@b%}f%&tg’zaggp i ieH a':'?esp‘(L';J;E(?Ias'%D or delivery
of a stwichias asedsel IpsHch pemsaeite maftaclaﬁmﬁttlmsormum@zsesw tygicaly y 2005 -111

par tg Culidhbyerd hé@)thaa_%%slﬁlcfrgﬁsmﬂréite'r Iesgl’thzﬂ‘\d% I%lt' rn%t ion to the

~respiratory _tract can be in thé 'formof -an aeroso solution for a

nebul i zer, OTh%§0@!‘Jmm"ﬁhﬁdﬁlth@ qoomlbeind$ onayi lmsstﬁrﬁiu&tted)mor lataine or in
conbi n t a to such a case, the
atro 9:@: ;lgllt}:a (,rh ascﬂr ca %ﬁ:ﬁ:caﬁa n ﬁ1 ﬁ%f’jga

particle ormJ ation vm 1% ess than 50
mcr onsmembe#rasabhyh lae grs titehayre. 10 the toronst. ge{ls cT%ns OdhidIiisas Eaﬁd d@br t he

conpou . for .local or to i cat such as for
t opi calng’}ﬂ)lp %'g?? fgﬁé ngé ?%eqs"lltlr?lc'satﬁdnanﬁcbﬂ% as ﬁﬁ‘?‘iﬁggonsu fe 5@’ in the eye,
in the aicbnimamzfatngelss costeemidied dnd tlantdedmal asivefy0hnd applfocation to the eye or
for int aq‘[ggn?ft“}au%g tootrhe&gtFras naI $rp |c t!f]t'gatf' ralpﬁagld 0 administration is

cont enpl a tr-ans #Ftration to the
eyes orsmmapfmeémmmhmoamumommef ﬁmdaﬁatné\ﬂaﬁﬁhlthsd}héﬂi ons of the active
corrpougpq} al one or with other pharmaceutically acceptable

exci pi ntEMESRY aé'éf aﬁge%@hrn?’é(’t'%f"éﬁ CafERRPE AP R par ti cul arl y t hose
i nt ended forTb@etzhﬂlhﬂ‘nrts usﬁ;cufﬁibpbmosé%téﬁﬂdw*oabﬁﬂtlﬁ&nQ &k, Yaay BO% i sot On' c
SOl act ur;nggﬁ‘gggg)r??é’tl v(gdé’ is 'g’?“f) H&‘?’%S‘; pf’ﬁ%tl’oté'zlﬁg W@E"‘{ﬂ’?"’e&?ﬁér s and
pref er additg. t he
I 5, Articles of manufacture
Tﬁé derivatives, particularly the salts, acids, esters and preferably ihe
sodium salts of the compounds may be packaged as articles of manufacture
_ 20 containing packaging material, a sodium salt of a compound' provided herei'n,
which is effective for antagonizing the effects of endothelin, ameliora‘;ing- the
symptoms of an-endothelin-mediated disorder, or inhibiting bfnding- of afi
v . endothelin peptide to an ET receptor with an IC_;,O of less rt-han about 10 uM,
| within_ the packaging material,-and a {abel that indicates that the compound or
25 salt thereof ts used for éntagonizing the effects of endothelin, treating '
‘endothetlin- mediated dzsorders or mhlbitmg the blndmg of an endothelin peptide
to an ET receptor.
6. Formulations for other routes of administration ‘
Depending upon the condition treated other routes of administration,
30 such as topical application, -_transdermal patches, an rectal administration are

also contemplated herein.




sodium salts of the conpounds may be packaged as articl es of manuf acture
20 contai ning packaging material, a sodiumsalt of a corrpo,Hgﬂ‘ap ded
herein, which is effective for antagonizing the effects of

aneliorating the synptons of an endothelin-nedi ated di sorder, or

i nhibiting binding of an endotheliinzpeptide to an ET receptor with an ICSO

- of less than about 10 pM within the packaging material, and a | abel that

i ndicates that the conpound or 25 salt thereof is used for ant agoni zi ng the

effects of ehaoi-aelpla, pHahﬁa&d:tftE:a! ae@&y}&ﬁirﬂnefaﬁﬂcaél%ndh@ﬁéd&{ Qredr
|nh|b|t|n t he binding o [

@ endoghel i.n %ﬁl‘ to an ET receptor. 6.

For nul atd §UP%?3't8f'ﬁ%rcqpéﬂ S2Ndr taniets ferstEtaniseiissieRestaly upon the

condi ti ijpto&&ﬁ'ie%dar@ttheﬂ HePalh @Sedif sARNbAYHIST fRtih@Mion Rlo THE Re@amt OPI cal
application, transdermal patches, an rectal administration are also

cont enpVRGEMAR PeFAten gt 5‘811\{/ temperature relepsing &Sl 'O ephar maceut i cal  dosage
f or ng f@Iﬁarfrﬁ@bl@blcaﬂ%ﬁbﬂtt%réﬁédtﬁ:@lf lHetivé %ﬂr@dlezﬁgppﬂﬁrﬁﬂehﬁéaﬂgcapsu' es and
t-abl-ets for stem-c effect. Rectal suppositories are used herein nmean - -
solid b?ﬁﬁeé‘%a oPubsiansesi Wilizpd inreatal supppsitarieahire homes or wehisles ed at body -

t enper aj4ifRs 16 BlisaficNAeRiG ﬁH’lntnDé)ge'tﬁpEQQ%'? macl 08],6aldko b tler apeuti cal ly
active ingredients. Pharmaceutica accept abl e substances utilized in
rect al” hepiseme ol cdlveacia-griatis Qﬁfbwﬁxcip@b’f}am@hvw@en@iscmbamdil se the nelting
poi nt . £ MktdES 8F nldol ugle bI0

gl yceri n- HF'I'U X Gar owaxd?'% ;(?:L ?gg;q/'g@ﬁp#ene Hg{%laﬁ% det om%b'bz)ﬁ@ﬁfl at e

m xt@r e%f vasiAuS basks maydet tﬂaegl yBgentdde raibe ftlad meltirg d@nt @bnbi nati ons 10 of

t he Varé s#@r?e%stlnglg)ie gBeHﬁgé%ﬂ éq? C?§( h%C{ Iglzt%epaqts ories mayr%, B%ég%?g;f b.e

suppositories i nclude spernacet supposi’t
pr epar e¢ithegibyitbe wawmedmrpﬁegsudwmtoﬂtmb orhebyypiall dvenght ofherdeyfli cal  wei ght

of a reg i bout 2 to 3 gm Tablets and capsul es for :
rectal adF?rJlDﬁ{lts Bg%?g%pg%(é %ﬁuf actured using the 15 sanme pharmaceutically

~accept abl e sTiiemmnd capduley fohecsaleimiatshadsn ase fromutdcanded | alidgie f or oral

o LA o LA S5 RLOSEL Lt ol e comeatad st andro

physi ol ogi c ar macol ogi %Qvai l abl e

for testqrmglaltthes cfomtprelmmmumstratabentl fy those that possess any biological 20

activi ttés OEva%nat% oqttplglbuoa thgrcOEng%ugg)l lity to interfere with or

.|nh|b|t

Standard physuologlcal phafmacoioglcal and- blochemical procedures are
available for testing the compounds to lc!entlfy those that possess any biological
20 activities of an endothelin peptide or the ébility‘to interfere with or inhibit 7
' endothelin peptides. Compounds that exhibit in vitro activities such as t.he
ability to bind to endothelin receptors or to compete wuth one or more of the.
R _endothehn peptides for binding to endothelin receptors can be used in the
methods for isoiation of endothelin receptors and the methods for d:stmgucshlng
25 - the specuflcmes of endothelin receptors, and. are candidates for use in the
methods of treating endothelin-mediated disorders.
Thus, other preferred compounds of formulas | and 1, in addition to
those specifically identified 'herein, that are endothelin aniagonists _of agoniéts

may be identified using' such screening assays.



endot hel i n peptides. Conpounds that exhibit in vitro activities, such as
the ability to bind to endothelin receptors or to conpete with one or nore
of the. endothelin peptides for binding to endothelin recé?)t"d)’go%n be
used in the methods for isolation of endothelin receptors and the nethods
for distinguishing 25 the specifi cni‘rl%_es of endothelin receptors, and are
candi dates for use in the nethods of treating endothelin-nediated

di sorders. Thus, other preferred conpounds of fornmulas |I and Il, in
addition to 4t hos%eﬁgpvmgf&&% &hd‘s&ﬁﬁ!n}ah&\ td \BleSdtivitl MAtandr € endothelin

ant agoni sts or ag r?cfcﬁﬁ%i d%"wid e I'dentified using such screening assays. --
---------- - 16 July o -113 { 1. ldentifying conpounds that nobdul ate
“the activityTioé campoemtiotieciesedifeptlialabifyetocongdatedtheaaaivitesfed for t he
ability t duj ate the activit f endathelip-dy - assays are
enown 1 SRR br "etped ol e Brpaf b0t hat i MRS, o0 eYE
conpyungegatiaxingothiz| Adiiay tdieoagiouuds yo afodaletthelactivifys ebendahefin (s€eS. Pat ent

18 L B IR S35 AR e o

223- 230pHRRMRCEITIEAL ¢G9TD. Booriven7, Booph\BorgRest alCotaRM Eur.l¥7: 171-176).

In vitro studjes orr obor at th in _vivo studigs (see, 10 e.a.,
U S. Paﬁ@ﬁ&ﬂe@#%ﬁ?@l@?pt%ﬂis i9§i\’m§kéll%4‘}—%éﬁﬁﬁbﬁ%—§%f8@§9 to BANYU
PHARVACEWT! ©AL-1GB). 14 Vidko $tGaicaliniy Be cdRBBINatan drighhiarvivs euidiesabedCt i vity
thereby eval uated. Such assays are described in the %ag‘gl esBebgirei n and

i ncfl@deeheVabiflatey He 28 1oshisend d@ls FPErACahel B¥2 e or s
present ppARMROBIAIeS. €60/ 1attedobiciey Fehiloghings pirinadavecdpaeivigenetical |y
engi neered to 15 express either ETA or_. ETB receptors on their cell

sur f acedherghie epalgpiedt i RiharssavpateetrscaPed it HifoRiatPiRayer 8essed as a
functi ofhfde fHeSatARY lth t¥hrdpRtd BdH HihdingRo ETY BT et dstdiegteadittiod ty 1N vitro
using a particular tissue, such as rat portal vein and aorta as well as -
rat ut emambrapegiseltethiiogasell issdhahiayskeengeneticplly gaginegged Qg

G afignSseQhbfdss Hith@NET KB BNt recEbiors on théisker Jdssectivity of endothelin, "
~ Eur. J. Pharnmacol 165:223-230, (1989)). The ability to act as an -

endot hel i n afhagepparties af pinpsentth aptaaceist &Py be AjRFERAE AENFMB O ddy i ce
~Or Ot hehrRaRIMb #Rkbifah BRliofRMARitulR8 Kl if WRFL BN a Srticlid990) J.
' | t_issde, such as rat portal vein and aorta as well as rat uterus, trachea and:vas
deferens (see e.q., Borges, R., Von Grafenstein, H. and Knight, D.E., "Tissue

20 selectivity of endothelin,” Eur. J. Pharmacol 165:223-230, (1 989)). The ability

to act as ran endothelin antagonist in vivo can be tested in hypertensive rats,
ddy mice or other recognized animal modeis {see,-Kaltenbronn et al. {1990) J__ '
. | Med. Chem. §§:838-845, see, also, U.S. Patent No. 5,114,918 to Ishikawa et
al.; and EP A1 0 436 189 to BANYU PHARMACEUTICAL CO., LTD (October 7,
25 1991); see, also Bolger et al. (1983} J. Pharmacof, Exp. Ther. 225291-309).

Using the results of such anirﬁal_ studies, pharmacet}ticél effectiveness may be
- Sevalqated and pharmac'eutica!ly effective dosages determined. A potential
agonist may also Be evaluated using in vitro and in vivo assays known to those
of skill in the art. ' B '
30 - - Endothelin activiﬁ can be identified by the ability of a test compound to
stimulatecan}.triction of isolateq rat thoracic aorta (Borges et al. (1989} "Tissue

_ selectivity of endothelin® Eur, J. Pharmacol, 165: '223-230). To perforrﬁ the
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Med. Chem 33:838-845, see, also, U S Patent No. 5,114,918 to |shikawa et
al.; and EP Al 0 436 189 to BANYU PHARVACEUTI CAL CO., LTD gOct ober. 7, 25
1991); see, also Bolger et at. (-1983) J.. Pharmacol. Exp. &y 2005
225291-309). Using the results of such aninmal studies, pharnmaceuti cal
effectiveness may be eval uated an Rhar maceutical ly effectl ve dosages
determ ned. A potential agonist 9 al so be evaluated using in vitro and
in vivo assays known to those of skill in the art. 30 Endothelin activity

can be e a test co ound to , stinul ate.

constri c h8f (\gg%éf"énd'srag}m‘ﬁ%?'&‘if'eg 265Nt d%‘?dé{“dﬁT tensigsl) " Tj ssue
sel ect ia/tl*ssy.zeotiatﬁnﬁldttmﬁtbﬂ itendakhelfhal tRRCesent@Xst tReIeAIympolingperform the
16 July 2005 - 11@ g say thg endot hel i um i s abraded and ring segnents
mount ed-ANYES ® ERLTIHANG fridugedteasian 35g Froorled: r BATLPSAPAYE @HYMBT hel in in the

pr esenafapbetdeetaesd aﬁemewms profBaRgBamATbERGAINIRY ik foileed tension are
recorded. Dose response curves nmay be generated and used to provi de

~jnf o ndf"i“BHOWeej%{Pa?\hgf tt'h%t*%SéF&mRPémE! i tiep tisgies. fslusingyherrt.tgkelatalst

conpoundusdl halindy, SREeS, tﬂaBﬁééJgh@gag'@@fetrenssKﬁ£\?5@|usem(év%l ?lhgney’ uterus,
trachea and vas deferens, may be. used for evaluating the e ts of a

part i cuihgretfesst otapacinwRIdRst FeBpauRh AR tissue GANTEHOE hel i n | sot ype speci fic
ant agoni st s g tiinl lgngplefé gsf@aﬁtQ&orﬁ@sl tInBV bgflderﬂlflgﬁsbg/ tﬁg%ﬂfig%f

interfere with endot helin b| nding to different tissuées or cel
expr ess? Ft goMPeradh ito dplgoierre With- ¢fét9é‘pﬁimr blsdlbgycpecsffer@nt tipsyestardetise with the

b1 01091 Bk RIdEaRal SHRAIRLLD.AE: NbERAS! Bk B R0L YRR flakayanadi et

ane I ochem Bi ophys Res.
Com*run b'Q'Bcha'S@ﬁetBS!P)f erﬂotheéna:rrmreencmhelnesepm@rg am\emempit efised i n vascul ar

endot helyiya| I g4 rgl&ase rogtacyclin and 15
endot hgl Pgﬁ«f g‘é%‘—%%ed—r'gl a:glh?: H? MQ beélfﬂ &e 'o Proc. Natl.
Acad. GmmunSAB855689)1). E’merxe(mqm &5 raceptnct ardeaxecﬁseeti imvasthstadr ed :
endot hle%) ddkndél Fag ﬁ@éigf\} a§§ he? Irer%e‘,ilescee oggtacgge l}(pdl ng of ~compounds

“inhibrtion S can be assessed by
meat‘-élr i erglottidiupméiérbiedi mhamQ &m‘.tot i Nneds etkaﬁ assil Pﬂﬁ NetieAsad of ‘

prosta I ured |ts majo 0 PGFf rom
- cul turcg U3a &"ng? cEzﬁd‘? aalreé'g “ %”'g' 2% | ‘%&B 'é%f S (1991)
. Bi ochemvhshdex@ressiiis rRes;)to@ormun 177 171 176) Thus the relative
affinity of eh§| g%rrpoiunds for, di f.'f

. ent eéithell ceptors. may be
eval uated by’ N nd"?%"énqsnﬁr '5' btf‘(i? 8‘n d‘r“gsﬁo‘?{?&ﬁ‘ § eérﬂum ng
ti ssuesret:bm(arsdcéri be asgessed by measuring the inhibition of endothel:n 1-mediated .
20 release of prostacyclln as measured by its major stable metabolrte, 6-keto
PGF,,, from cultured bovine aortic endothelial cells (see, e e.q., Fitep et al. (1921} .

'Biochem. and Biophys- Res. Commun. 177: 171-176). Thus, the relative affmlty ,

of the compounds for. different endothelln receptors may be evaluated by
det_ermmmg the inhibitory dosé response curves using tissues that differ in
25 receptor subtype. - 7
Using such assays, the relative affinities of the cdmp_ounds for ET,
receptors and ETg receptors have been and can be assessed.. Those- thaf
possess the desired properties such as .spe(:ific inhibition of binding of
endothelin-1, are selected. The selected compounds that exhibit desurable
30 actw;tles may be therapeutlcally useful and are tested for such uses usmg the
above-descnbed assays from which in vivo effectweness may be evaluated |
{see, e.q., U.S; Patent No. 5,—248,805; U;S. Patent No. 5,240,910; U.S. Pétent

1
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25 receptor subtype.. Using such assays, the relative affinities of the
conpounds for ETA receptors and ETB receptors have been and can be
assessed.. Those that possess the desired properties, sucABdulygBBeific
i nhibition of binding of endothelin-1, are selected. The sel ected
conmpounds that exhibit desirable 30 activities may be therapeutically
useful and are tested for such used31®sing the above-described assays from
whi ch in vi vo effectlveness nay be evaluated (see; e.g., U S Patent No.
5; 248, 807, S. Patent No. 240,910; U.S. Patent 16 July 2005 -115 No.
5, 108, @5 ru §5‘°F%¢tlé§t PRignt 5‘01§71%595UU§ RageraMlo-No 088, 8541 888; U. S.
Pat ent MenBna38 z%%%ggntwm@mficgﬁm% A P&Q.'oh%&é FohPSgaadif 7, 288 and
2071193; publi shed Great Britain pli caf)l on No. 2,259,450; Published
| nt er na4Q 6hHI3:pabligss ﬁfﬁ@ltlBﬂha'Nd’\DW\Eﬁ%}’ 887395981559 fublished . (1993) Ki dney
5---1nt I 4oy ences
52: 1869%%%%@800?3%%;}@2&?%30 gg(ﬁ:% b:ri"'t%‘f_’%é vl?elmg'(e}%?g()‘gbbfs—r%g correl ate
—wwi-t-HB- i rintdroationsl f #4130t Es sandi Nireitehah {H89Bidkifa Sciewcks p2:9660atBRY. - -
phar ma C it . The conpounds also
may be%ﬁh&%dsﬁﬁ%ﬁgg@wgﬁ%ﬁ&; 9?%3@1&"%8 lij[I%a'([ilyllr“lf,;q endot hel i n-specific
r ecept aféecivénesdivilthien bterf@ndemghlrosﬁmtablmmmdaceuthal campositibes pot ent
endot hel | agoni sts or that are nore specific for a
partlcd%é$ %%%ggﬁg¥%%ipg%eptor 2. lsolation of endothelin receptors A
met hod for |ﬁbmbomyongeMdmmhadbmusetepmeﬂmdsSmpﬂeuuﬁkmbamm practicing 15
th| re.of the. co SIS | i nked a su rt and used
o g atng Ede ROl 9o BT ot Pe il e fesiomy? sBERTHg. compounds
WI t h mmat atimare sp«em fehncixmielrars ,andaigsz»hlsmbr Sadnedta 98 €RatOdre MlodeapRpifier s may be
|dent|fg Cg_l npre o he conpounds may be |inked to an appropriate
resin, TO5GARFTHE A gridoghgl & ??89%ﬁ°éntly or by other |inkage, by nethods known
to those of 22@sdid doﬂéhdoh&zllarrbcé[ﬁbrsl i nking endothelin to such resins
(see, Schvar End crinology 126: 3218-3222). The |inked
conpounds ca ‘% thf’ﬁdtg“ {)‘)’E‘r gn %tﬂﬁltﬂ f‘?cgg'foé’? ispprovided I8 AraktisiR%r s or ot her

subts asshiimetieas pinerd . mérrlae;frtasmmpsauaae@wehltbra%@bow hfd as&dlint abl e buffer
general | A conposi tion, cont ai ni ng

I ca 7 to 8).
| soI ubi I %&*u’dﬁe%eﬁ? éﬂépvfffg?ﬂttg" g‘zfsgg%ﬁogcté\a seleCdRbCamBORdC W t h t he r esin
.to V\:hl C[bhrhb@laﬁgﬂ@?htﬂdeﬁ ﬁiétid&k@db@l@ﬁises of ET receptors may be identified.

- 'One or more of the compounds may be finked to an appropriate resm
such as Affi-gel, covalently or by other linkage, by methods known to those of
20  skillin the art for Iinking-endothelin to such resiﬁs {see, Schvartz et al. {1990) |
' Endocrinology 126: 3218-3222). The linked compounds can be those that are -

specific for ET, or ET, receptors or other subclass of receptors. -
~ Thé resinis p;e-equilibrated with a suitable buffer generally at a
7 physiologicat pH(? f0»8). A comipasition. containing solubilized receptoré from a
25 selected tissue are mixed with the resin to which the compound is linked and
| the receptors are selectively elu_ted-. The receptors can be identified by testing
them 'for binding to an endothelin i'sopeptide‘. or analog or by other methods by
which proteins are identified and characterized. Preparation of the receptors,
the reé;in and the elution method rﬁay be pérformed by modification of étandard
30 protocols known to those of sktll in the art {see, e.q., Schvartz et al. (1990}
Endocnnoloqv 126 3218 3222).




the receptors are selectively eluted: The receptors can be identified by
testing themfor binding to an endothelin isopeptide or analog_ar by other
nmet hods by which proteins are identified and characterii ed® Jﬁ?@ﬂﬁ? ation of
the receptors, the resin and the elution nmethod may be perfornmed by

nodi fication of standard 30 prot oc_qI1E_known to those of skill in the art
(see, e.g., Schvartz et al. (1990) ndocri nol ogy 126: 3218-3222). 16 July
2005 $ -116 O her methods for distinguishing receptor type based on -
differenti al ffind o any of the conpounds herein are provided. Any of
the assays 'g;%crrr? géxﬁté?rel'ﬁ MSISYRSL SSREPIRY YRR PaFed ﬂ‘i‘fi?f%f’"%l ect ed
conpound#initgrto emgaiftbkicomposagpherdn BRypralitiedbe Auged the adiski ngui sh
receptor, su. tgrg‘%%ib sed on aff'bni tf\’/ 5 for garti cul ar conpounds provi ded
herein. “T1 particur ar, "AASHIR A8GA T Ibept Bi'ectrdpopworadn o ¢eptealinan ETA, or
ETB r eceqleptorbynayedissl be Wged ke dRtingiieg r@(f:efdt&i E%t%es S%dwgﬁm\(r eceptor for
a cogpﬁg?nrd %E}g%i ded herein that has a known affinity for one feceptor over

PR SFOPRAUDTS epvided beeein-i Bhrardicyaefas udksiowigeacephirni ng t he - -
parti cuhaky i igeasieed habn EFY obeT] FQRLEH Wy %Ba%r%%@%i&? amﬁg%#d as
arfinity rtor

descri bed herein. For exanple, conpounds w th high ET"
r ecept of% WHEOMM 19c8PHY TR §PRIPALEY PreMdedT Bereic Bt s adtrovoaatfindat es f or

use as fchyda@rrb@aﬁbvev@r%@toiher\!\h%@ﬁ%ref%ﬂa'ma%‘ﬂéra&ﬁ@rﬁ iik@rgptial ly
interact with ET, receptors are candidates for use as anti-asthnma agents.

The f ol PERABIEKHIPRPBECHedisprseldet nfayrbe irpatst rith weopyropedes only and are
15 not pabendesd 4o tibai e t j tian. . E
bripaRdess §&sckibBll hefdi® ﬁ§§%n§gfﬁ.,a9ﬁ]n¢mn%; wﬂﬁgﬁ;ﬂv.‘%hy fbr

N- (4-brono- 3- net hyl -5-1so xazoly no car

t hi opheké« Fceptorsaadilisde otage btiimui fonEdareieetdrd 85e nandidat@9 famude avvas added
to a sohiMd-RAsRE 20 wh I B

(4-br orm?%- metS hyl - o ] sovy<aezr8 Syic)o-anoggﬁ)&?/tl Qrﬁlf%%?]téar‘]'(g-' el tf%'ﬁ'&r‘?&le (1 g,

2. 72 mmiAcEriass FgEeqndidatey fertuseconariteapbmatageats.The i xture was stirred for

15 minutes. T@%Bﬁn#‘?%aéglemgre \tﬂ@&uc}e?ef%r ﬂ%d%gﬁ and, the m @;%Jlﬁﬁ was stirred

at room tenperature minut es. The sorvent: fae8v%as8 a%nd the

r esit@uenolatengad tiptinghthe $ropeedrthEi@adtand. .1 N HCl. The organic | ayer was

dried 25 (MgSO4). The solid ms#ﬁﬁﬂe‘é‘i‘ and the filtrate concentrated. The

oily residue was recrystallize romEetQAc to give _ ' :

. N- (4- br Brid-t8omethiyiettsylSsigssazolyi 3{dininp carbom Rhidphse-8 Buliphanide3- sul f onani de
(946 ng, 95% yield) as a white solid, mp. 168-170 C :

_ ‘ Carbonydiimidazole (485 mg, 2.99 mmol) was added to a solution of N-

20 (4—bromo—3-methy]-5-isoxazoiyl}-2-carboxylthiophene~3-sulfonamide (1g, 2,72
mmol} in THF (10 ml) at room temperature. The mixture was stirred for 15
| minutes. Aqueous NH, {5 ml) was then added, add the mixture Was stirred at
. room temperature ft_)lr 30 minutes, The solvent was evaporated and the 'resid.ue
'was partitioned b'e.twe'en EtOAc and- 1 N HCI. The organic layer was dried
25 {MgSO‘,). ‘The solid was filtered and the filtrate concentrated. The oi.iy residue -
wasrecrystallized from EtOAc to give N~{4-Bromo-3—methyi—5—isoi<azo!yl)-2- .
* (aminocarbonylthiophene-3-sulfonamide {946 mg, 95% vyield) as a white solid,
m.p. 168-170° C. - |




16 July 2005 117 EXAMPLE 2 .N - (4-Bronp-3-nethyl -5-i soxazolyl)-2-[ (3,4-m

eth ylenedi o xy)benzoyllthi ophene-3- sulfonam de 5 A
N- (4- br ono- 3- net hyl - 5-i soxazol yl ) - 2- (( N- net hoxy- N-

met hyl ) am nocar bonyl | t hi ophene-3-sul fonam de | _t
N- (4- br ono- 3- net hyl - 5-i soxazol yl ) A (N- et hoxy- N-
met hygcar boxani del t hi ophene- 3-sul f onani de was prepared by the sane rret hod
as described in Exanple 1 with the exception that N, O 10
di et hyl hydr oxyl ami ne was used (b BIRge of amoni um hydr oxi de. The yield
was 90% B. :
N- ( 4- Brgi-BiomeBhybthyl-bdoxazadly-q-23.A0Be thyhetedidxgitetgzonlthibpiaeydt hi o-

16 July 2005

phene- 3sustohboiien de Freshly prepared (3, 4-net hyl enedi oxy) phenyl nagnesium

brom de (1.28 15 g of (3, 4-nethyl enedi oxy) bronobenzene and 172 ng My
turnsnga) wam-(@dekatho-3taethybdlidtxandlylP2-((N-methoxy-N-
N- (4- br ono- &namvhyrhnﬁchﬂm&wmldpqeae B(é.\h{mhhmw- N

~met hygam noc hi o -de A) (652 ng, 1.59 nmol) in THE
(10 m) "at @é‘ﬁgf‘é‘r‘r‘bé 5 "5ﬂ¥é‘z? é& etl'#’%{’“u'e was refluxed for 30
m nut eSmeﬂ-tﬁfl)\d@'bkkmn:dbhﬂloﬂhéﬁéJB%uMBﬁarﬁideom grep&ealbyl@ersaq t enper ature and
20 was quenched with N HCl (10 m ). THE was then evapor at ed. The aqueous
resi due"\ﬁ&?dp%ﬁ‘feist'B%ﬂ‘ E’é’c'V\@%H ‘f‘tN theexghption 8t Nfre organic | ayer was

conggnt a.%&ﬁyuwmoimnrn@swagﬁswm fﬂ'e\f:bfdf %%rhb’mhﬂ—ﬁ;irdrgx@é Vernbhyidigbr ono- 3-
met hyl - 5-i soxazol yg- 2- [ (3, 4- met hyl enedi oxy) benzoyl | t hi ophene- 3- sul f onam de

(90 ng, weeR%%el d) as a dark yell ow powder, mp. 47-49 C. 25 EXAMPLE 3

N- (4- Brﬁmo SR o B- hr%mq&yﬁzaryi;(éiuby«simumﬁéw&xyh@énzagﬁafobonygt hi o-
phene- 3- sul f Sleuibbi{atailld ono- 3- et hyl - 5-i soxazol yg-2-1 hydr oxyphe nyl)

am nocar bonyl | - 30 t hi ophene- 3-sul fonam de was prepared by the same net hod
as descri bedFiephly Bxergse@ (.- 4vinethvianedioxylohendnmagaesisnhrmihEhéf was used.

in pkacg #fiz, 431{7{'9@\'}Ica:fh@hf&)€9fb%6’t§‘enzlﬁ@ Q{@dvﬁhm Wﬁlh%ﬁ)aﬂaQde&c to give

I\I—(4borr03 met y-5|soxazoE ¥drox
i nocar btngIsplubipe phéhtt-Brosmg-B-negihyl- %%a{cﬁﬂ %(NM%\E d) as a dull yeI | ow

solid, Mdnyiffidtatbonylithiophene-3-sulfonamide (A) (652 mg, 1.59 mmol) in THF
{TO ml) at room temperature. The resuiting mixture was refluxed for 30
minutes, To workup, the mixture \}‘ués aliowed to cool to room temperature and
20 was quenched with 1N HCI (10 mil. THF was then evaporated. The aqueous
residue was p_artitioned between 1 N HCl and EtOAc. The organic iayer was
concentrated and the residue was purified by HPLC to give N-{4-bromo-3-
methyl- 5—|soxazolyﬂ -2-{(3, 4—methylenedloxylbenzoyl]thiophene 3—su1fonam:de
- {90 mg, 12% vield} as a dark yellow powder m.p. 47-—49" C. '
25 EXAMPLE 3 :
- N- (4-Bromo- 3—methyl—5—:soxazo!yl) -2-[(2- hydroxyphenyl)ammocarbonyl]thto-
phene-3-sulfonamlde
N-{4-bromo-3-methyi-5-isoxazolyl}-2-{(2- hydroxyphenyl)ammocarbonyﬂ—
30 thiophene-3-sulfonamide was prepared by the same method as descrlbed in
Example 1 with the exception that 3- amanophenot was used in place of
ammonium hydroxide. The product was purified'bv HPLC to give N-(4- bromeo-3-
methyl-5-isoxazolyl)-2-{(2- hydroxyphenyl)ammocarbonvl]thtophene -3- sulfona-
- mide (50 mg, 18% yleld) as a duit yellow solid, m.p. 42-44° C.




16 July 2005 -118 EXAMPLE 4
N- (4- Br ono- 3- net hyl - 5-i soxazol yl ) -2-[ (3, 4- net hyl enedi oxy) ppena/ %8 éyl ]t hio-
phene- 3-sul f onam de 5 6 Jdy 200
N--( 4- br ono- 3- net hyl - 5-i soxazol yg- 2-[ ( 3, 4- met hyl enedi oxy) phenyl -
acetyl I t hi ophene- 3-sul f onam de was {)r epared by the sanme nethod as descri bed
in Exanple 2 with the exception thatii peronyl magnesi um chl ori de was used
i nstead of (3, 4-nethyl enedi oxy) phenyl magnesi um brom de and the reaction
m xture was stirred overnight at roomtenperature instead of refluxing for
30 10 minutes. The crude-m xt ur EXAMPBE4 fied by HPLC to give

N- (4- br emr-Broikd- mﬁl\eﬂx -5 |soxazo|yI) -2-[(3, 4 ethyrenedme)ﬂIﬁnyla%etﬁllthg) sul f onani de

5- Isoxamba{éh&u(){%a.ﬂ. met hyl enedi oxy) acety
(20 40% yield) as a yellow oil. EXAI\/PLE 5 N-(4-chl oro-3- rrethyl 5-is

OvaQ-,I yI )-2-In- (égbr%rrmaﬁ Wétﬁ@l-e:’ms%ﬂ{)olﬂ} BE‘[W 4%3&1Wen13&10xy}pheny§

phene- 3- sul f onam d
N (-4~ chlaéﬁbfllgﬁlﬁmelwf&sulfmﬂad@lvy@p Qrep(a@délbwﬁtdgdm editbad pp Hesyrlbaaet yl -

t hi ophe e as descri bed n
ool SR ERarithel 20AH A8 8o RS Bl et o R e R Mes S RRT 01 o i
car boxyIlmshezo:phéﬁb%n&htﬂboex&ux\dahammagm:hnmmsbm&dd@fanﬁxlﬂt(:érebfc@aﬁﬁ 3- net hyl - 5-

i soxazol r I t hi ophene- 3-sul fonami.de. N-(4-ch| oro- thyI
i soxazolrilcfQ uégf"%% éiqnwst(hvelrm rétd? E’/‘Frgﬁ'gﬁ}"ﬁt? BEFFQ ing. onam de (3
g, 190%myineted) Tescroté m:mde W ddl?lﬂ@dpwr HPLCab igh@ lﬂ~344)rMﬁbJBOHVe&QJI—I d, mp.

carolyi 5RO Ao Gt e ey T Rpiene-3-suttonamice (20

acet yl - 3nd, M@phosiesad & gaddd dal. al so desi gnat ed 4-chl oro-3-net hy] -5-(2-(2-(6-
met hyl benzo[ d] [ 1, 3] di oxol - 5-yl )aé le}. -t hi enyl sul f onam do) i soxazol e and
N-(4- chloro-3-nethyl-5-i soxazo % 2 et hyl -4, 5-(nethyl ened

i oxy) phm“"*‘-"aafm#hiltmEﬁﬁmt- ‘[EiJh-anétﬁmeGISdl@xy)phenylacetyl]th|o~
(3, A5neiphghesedilfoxymide- net hyl benzyl chloride To a 1:1 m xture of ethyl
ether (100 m) and conc. HCl (100 ml) at OC was added (3;

4- met hyl enediroragfitotou@atethyli®-Bokazdial- mtﬂﬁhﬁ&ﬁykﬁgdm mﬁgnmélatylwat er) was
t hen adgﬁd dr op The reaction was stirred ¥ hours 35 and at

roomte QPB‘E‘?fr' ‘SF'E?“aéWd%dﬁPﬁ PEsRared by ﬁ%ﬁ%meT‘P@hP%é’étqeéﬁ ibAdkirur e was

Exarpp!e_ 4 with the exception that N-{4-chloro-3-methyl-5-isoxazolyl}-2-

20 carquyithiophene-3-sulfonémid’e was used_inStead of N—{4—bromo-3—meth-yl—5—
isoxazolyl)-2—carboxvlthiopﬁene—3-su|fonamide. N-{4-chioro-3-methyl-5- _
isoxazolyl)—2—{{3,4-methylenedioxy)phenylacetyi]thiophene-.’i~sulfona‘mide (3 q.
50% vield} was obtained via HPLC purification as a yellow sotid, m.p. 35-
3ge C.. | ) |

25 - : | EXAMPLE 6

N-{4-chioro-3-methyl-5-isoxazalyi}-2-[3,4-(methylenedioxy)-6-methyllphenyi-
acetyl-3-thiophenesulfonamide also designated 4-chloro-3-methyl-5-(2-(2-(6-
methylbenzoldj[1.3]dioxot- -5-yllacetyl)-3-thienylsulfonamidolisoxazole and N-(4-
: - chloro-3-methyl- 5-|soxazolyi} 2-[2-methyl-4,5-(methylenedioxylphenyl-
30 acetyl]thiophene-3-sulfonam|de

A, (3, 4—methylened|oxy]—6 -methylbenzyl chloride
- Toa 1:1 mixture of ethyl ether (100 ml} and conc. HCL (100 mi) at 0°C
was added {3, 4-methytenedloxyltoluene {10 ml). Formaldehyde (20 ml 37% in
water) was then added dropwise. The reactlon was stlrred at 0°C for 2 hours ‘
- 35  ‘and at room temperature for an addtttonal 10 hours. The reaction mixture was.

IR
LTy




16 July 2005 G -1 19 then diluted with ethyl ether (100 m) and the two

| ayers were separated. The organic |ayer was dried (NgSCﬁ% hz &ﬁlyd was

filtered and the filtrate was concentrated. The residue &Iihefheat ed

wi th hexane (200 ml). and the insolubles were filtered off the hot

solution. The filtrate was concentrated to 5 give a m xture of

(3, 4- met hyl enedi oxy) - 6- met hyl benzyli%chl oride (9.4 g, 63% vyield) and

bi st ( 3, 4- net hyl enedi oxy) - 6- net hyl | phenyl net hane (3.6 g) as a white . solid.

This mxture was carried on to the next step without further_purification.

B. N-(theshdibied Svitheethy| ether QY 309 the- 1w yenseveig wnatitestyineg- m ethyl |

phenyl i

(4 R Hyecied YNGR ROR SOl fitored aud the frate wag.

met hy| cphesnyiagedt Tie @smneopmaﬁees‘dha‘a@mpm@dwmse i@@u@ el ppethd n t he sane

manner t - 6- zyl chloride.
&%%}[Jb?%s %?e”ﬁ 3 otF % t%oﬂjtﬂ%l‘?. kﬁéle?ﬂ? e%éﬁ]c!?nd@?. dJeA}’AcP?d’

i nst ea nedloxy benzy ori e cru product was

—pur bf i gd!e abynuplueipaf {:,& ﬂveetHI?le@edjl@xwgrﬁfmethytbenzyl chloride {9.4 g, 63%

N (4- chl
(rret hy Y& nc‘)jxt'[’;wa[t(J‘I’?A m?hhﬁ p {e?r)fgl’?/ace??t W%hepﬁl oeﬁﬁaerheesfalsf )n%sn?ﬁvméas a yell ow
powder s()f?d. Phiy méktthye mgs. cadi@ed&C)o tt@(ﬁWLsEe;Y without further purlflcat:on

4- Chl or o- 3- thy 2z t Iben | ) acetyl) - 3-
t hi enyl oul f & f‘géé"& %("E-Ftne’ iyl %%;" ‘%legt‘ 3?%{?" rF) of
(4- chl or o- 3- nethﬁ? 91 eRsfiay lTd§]d|oxol 5-

yl hﬁfzetyl) 1N eo- i-mdtﬁﬂ%iﬁgd@zwlﬁg {zaaz(:nhgzh\;uenmemrau oP of o

5-chloro - 6- met oxole Tg a . m xture of nethyl ene

chl ori &é"?‘i%e“if?ce (')ﬁctg‘ 5{'%'%‘Lf ']"(‘JJ%G"‘"’E)SVM esirgds 'gtt{’%BWFammm unbr omi de
(1. 61 KRakaSs a@kde;ehrﬁplai aah@yi;heméﬂ{wﬂr{eam&})dﬁmhﬂbémi K@orfdel | owed by the
sl ow addition_of for W% in \/\/ater‘zf11 The nl ture was

stirredB6as Al ht: mﬂ*fﬁ‘éle“B?‘Qngﬁ ?Véfé}’c”{ﬁ&s -gl?p%fFQ‘F EEOAYFL VR B f‘? magnesi um

sul f at &yopdpsa@nce MALat ®0gile - ﬂﬂcmbrlo 3-HRXANS-idolyl)-2vps 4added and t he
m xture heated to b0|Iy&8 The hot hexane sol ution was dec?nted froma

hed®y dmeshylensdipry-Srpedylphryiass v -Hirbeaesuliongaiide, gsea velio

S- chl orgrmeddavtr 1 & velahyh.penzofgtd)l, 3] di oxol e as a, white solid.

Recrystallization from hexane (50@y§v§fve 5- chl or onet hyl - 6- _
thylbenzo[d][l 3] di oxol e (80O after recrystallization). 16 July

.2005 4-Chioro-3‘methyl-5-(2-{(2-(6-methylbenzo[d]{1.3]dioxol-5-yilacetyl}-3-

thlenylsulfonarmdohsoxazole, sodium salt

20 A. Preparation of (4-chloro-3-methyl-5-(2-(2-(6- methylbenzo[d][‘l L3ldioxol- 5—
‘ yllacetyl)-3-thienylsulfonamidolisoxazole

1. Preparation of 5-chloromethyl-6_-methylbenzo[d][‘l ~3ldioxole
To a mixture of methylene chioride (130.L), concentrated HCI (130 L),
and tetra'bUylammoriium bromide {1.61 Kg) was added b- |
25 metﬁytbenzo[d]-[i,3]dioxole (10 Kg) followed by the stow addition of
formaldehyde (14.L, 37 wt% in water).‘ The: rﬁix_ture was stirred overnight. The -
o-rganic‘layer was separated, dried‘with‘magnesium_sulfate and concentrated to
an oil. Hexane (180 L} was'_adde'd and the mixture heated to- boiling.r The hot
hexane lsolution was decanted from a heavy oily residue and'evapor_atec_i 1o give
’ 30 . almost pure 5-chlQromethyl:ﬁ.—méthylben_zo[d][1 3ldioxole as a white solid.
' Recrystallizatibﬁ’ from hexane (50 L gavé 5-chloromethyl-6-

methylbenio{d]'{.l 3ldioxole (80% recovery after recrystalfization).



-120 2. Formation-of (4-chloro-3-nethyl-5-(2-(2-(2-
met hyl benzo[ d] [ 1, 3] di oxol -5-yl )acetyl)-3- thienyl sul fona J@ é 88) oxazol e
A portion of a solution of 5-chloronethyl-6-nethyl benzo[d] ¥ P®oie 5
(16.8 g, 0.09 not) in tetrahydrofuran (THF) (120 m-) was added to a well
stirred slurry of magnesi um powder, (3.3 g, 0.136 g-atom Alfa, or
Johnson- Matt hey, - 20 + 100 nesh)-#20-THE (120 nL) at roomtenperature. The
resulting reaction adm xture was warnmed up to about 40-45 C for about 2-3
mn, causing the reaction to start. Once the .nagnesi um was activated by

t he heati ng2.and Fblmeatidh ofidcthilano-Dbegitigi-stire(2npxt ure was cool ed and

mai nt ai ned at a thethgbeabao{di[ haldoxol-SbMace®)}3- The nagnesi um can be -
activated w th dithicoymedfdmantdolzophate of heat. A flask containing the
reaction m xture was cool ed. 2 d.the remaining solution o

5 ehl or onet Al YHEAY O @) Pl uph RshlorSuniur Bropilyeameisl hgidosolRour s 15

whi e mvmnatga,lmoagncanm fé&a%h?@dofdir@l‘mﬂfﬁamlﬂ@ nghexs Suded EIRRNIAIE control is
o nport%B‘ if the Gignard is generate and kept below 8 C;, no Wirtz -

coupl i AYTY; HkBagMasR Poreisgel3- 8 onls! 3f ontyRefifacompdhisarddatthenpt e t he

Wirt z - @oupltiontme fBLAWR. (1981 hE) SOUBH fthdertuRe HOTLERt hi gh
~quality My and by keeping the tenperature gf the G ﬁ@ycﬁébe ow about 8 C

and st |af’ﬂ' HYreow a5 B FEdtR/to it £ i *nfaiabRat ?ﬁl@‘ﬂatcaua@gch%o any
t enper atdbtRnke Q¥ 8 dacelthe At4RRERR %a@tacmétgﬁ bv{',ﬁae(Héa%R Fdagighd form The

color of the reaction mxture turns greenis reac fon mXxture was
st i10r ededadiondieasadihe Bhavreswas goeled @ﬂ@ mvmtall@d at a temperature below

G- et bgsue Bty lnadnédnelar 6s SRl Lot Saaagabul ol faney) - §h;?;,gd 2

phenecar boxam de 8 not) I n an

i nt.o tReataddition funnel The reaction mxture was degassed two tines then
the soluti gna@fi cont th :
N2- met hoxy- N2- met ?10r1 a'“‘"? “ch ?)(F‘ttl)onSmlxwre Yvaﬁc?%lgge??gltwgﬁrlnfamnﬁll | - 2-

t hi oph&pwEap bﬁ)@&ﬁﬁf@l@ﬂmblvh@ld@(ﬂd}ht 3pliaby exdded nlrcmw’:?h(auuhgthé Hoact i on

m )ﬁ')ur Qvt(nl@'rjnhlﬁf’almnjr&%Wa@ggbg)at&r%%%now Edi gt p}/ergltuEeE E:onttt?gl @dditi On

shows
N2- et I'TBR?HMI- ifethhyGrigpa(dliscdrnerated-and tept bélomsafa.‘zoic:ywmzacrmiplu)g 2-t h| o-

| ngtecn)eg‘%é o5 5'&Cegﬁt arli]g%{ %ﬁ“é’s ﬁ%er’é%})e%@greg%%:r“}% the \’ﬁu“ zecovt\.u% né ransferred
pathway. - Wurtz coupimg can be avoided by using high quality Mg and by -
keeping the temperature of the Gfignard below about 8 °C and stirring

.20  vigorously. The reaction works fine at -20 °C, so any temperature below 8 °C

- s acceptabte at which the Grignard will form. The color of the reaction mixture
turns greenish. | | 3
A | The reaction mixture was stirred for an additional 5 min at-0 °C, whtle
| N 2 methoxy-N?-methyl-3-(4- chloro-3 -methyi- 5 -isoxazolylsulfamaoyl}-2-thio-

25 pher_lec.arboxamlde. (6.6 g, 0.018 mol} in anhydrous THF {90 mbL} was charged
into the addition funnel. The reaction mixture .was degassed two times then the
soiutlon of Nz-rmetho.s<',/~N2 -methyl-3-(4-chioro-3- -methyl- 5—|soxazolylsulfamoyll 2-

- thiophenecarboxamide was added at 0 °C over 5 min. TLC of the reaction
, ‘mixture (Silica, 12% MeOH/CH CIZ) taken lrnmedmtely after the addition shows
30 no Nz—methoxv-Nz—methyl 3- (4 chloro 3-methyl-5- |soxazo!ysu!famoyi} -2-thio-

' phenecarboxamlde




(400 nL, 0.4 nmot HCl, ice-bath stirred), and the m xture-stirred for 2 to 4
mn, transferred |nto a separatory funnel and diluted with_ eth cetate
(300 nL).- The layers were separated after shaking. The vvai%?”'}’ég%‘?a
extracted with 5 additional ethyl acetate (150 nL) and the conbi ned

organi cs washed with hal f- brine:1%bl|ow ng separation, THE was renoved by
drying the organic |ayer over sodiumsulfate and concentrating under
reduced pressure at about 39 C. B. Preparation of

4- chl or o- 3- ﬂwttheytu@ et s e {arednat] dlffask spofiamies 1 5L HCL

Y1) acelpmg. & Al GO éluLéelot%ﬂg]sqq)r)ehf%ﬁztﬂla%rxﬁgg'sﬂ%é%rt2 104 Thg, product from

part A Was then Te- |és In e acetate and washed with saturated
NaHCCBtrérEafmreSﬂmmdr_)i aenanaltowrfenwasﬂﬂdrrgEltet}waeeth&bdi@Hﬂéé@OOTfHé sol ution was

washetntd ble oG sePatnto HEE NAGEE 100 Gror EORGENELERad By YO 10 9 Ve 2

sem cr y'%ei wresi was a to t he sol ution
andst haidimoﬂaurémwracetraeﬂ(lﬂmmu And rtimgemmbmuedlcﬁga’ammm&sh@ \Mlhrhaﬁjt es until a
~fine c

roduc t 150 . nmJ wa dde nd the -
mi xt ur a‘r?"'@er"r Sﬁ‘?aéﬁt'%rb f'ég ry‘fagtrgmtm’?r@%(/ ey ttl]?)orﬁanj yﬁrh(gv%r oduct was
i sol a}] ecdjuby i:rlfb{dr’] aid e%h(;;ewshegl (;mgérhreaumad(bwfseu(ef atGiidGL 3petther V\sr 1:2) (30
m.l then with ether n ri uc en
prepar Bd i nP5PREHq & ge&ﬁlic %ﬁ%ﬂigﬁé%‘?‘t% above, the
title 20 prédpsetyiizadh 'ﬁ? 'ﬁ"’ é?r’tq"fys 753°g with a purity of around

85%0( HPLC, TRPprdde aert @mtﬁr Wae/mai ad-disSolledaT EhyNatdta@ldnged Wi th anmmoni a
to pH 2.5, isocratic conditions, The .sal t?fproduct from above

was di ¥eshebwithsajupted Nads0ny xaqo il E"“P%*We""gﬁl‘i‘ﬁﬁ B8t rred for a short

peri Odc&f:arléds”eﬂ(eestﬂumoﬁvd'ﬂsm)lam WhEBrihk | §esL8vetNd BOQUGN a | ayer of paper
filters (e.g., 3. filters) wth suction. In sone case e . large anmount of

t
i npur i ePREeERERd &y WCHBtOSBYQBISEMIGY Hatier Vel 9% 67 idus- gHQP)‘“quBws down the .

il trathQn, RERCRRSdGBLIHE MBluYion HNISthRIARIAE st d a8y sidgeh Iy usi ng a -
‘larger sizé filter during the filtration. Usually there is no probl em with

fi Br afoBndite 1%%@%% pfing fystalingerreduet r@sé@f%% FHhghErP 30 The

greeni §i1) dsHidedt drd! dhle hisRlcl tétira d @RI ianeghpk6med tihler @1g..000 wais).cool ed  in
an ice bath and acidified to a pH of 2 using an acid such as 4 N HCl. \Wen

the pHTHE Provucs ova beftaskly Bltraties. prashed tvigh Enipir arbSHAS /G Ky, -
-non-filfef pdd &l Ghehhikn2Rer (301R2) AR BfitdlindS RMLEHLOPbSRe adthén ON Of extra

‘4 N HCI causes-the product to forma fine, easi I}/ filterable preci prtate
The palPeeppesd quaoaiﬁﬂgﬁt\&'ﬁ%t%@erqfﬂiq gbgdigignts set forth above, the title :

20 product was produced: in quantity of 7.3 g with a purity of around 85% {(HPLC,
| RP, 40% acetomtnlelwater, 0.1% TFA neutralized with ammenia to pH 2.5,
isocratic conditioné, 1 mL/min]. ‘
| The salt pro&uct from above was dissolved tn water (600 mi) at 10 °C,
the s‘olutlion stirred fdr a short period of time (e.g., 3 min) and then filtered
25 through a layer-of paper filters (e.g., 3 filters} with suction. ln some cases. the
large -amount of i.mhurities‘ that are not éoluble in watér {10% or higher) slows
dcrwn the filtration process extremely. This problem can be avoeided by using a
larger size filter during the filtration. Usually there is no prablem with filtration if
the purity of the crude salt is 90% or higher. '
- 30 The greenish slightly turbid solution obtained from filtration was cooled
in an i ice bath and acidified to a pH of 2 using an acid such as 4 N HCl. When

the pH of the solution was 2, the product precipitates ‘as a mitky, non-filterable




washed with water until neutral and pressed on the filter to get rid of
excess of water). The obtained free acid was typically QSZggu]rg &?S/
deternmined by HPLC. 5 The free acid formof the product was®dié&8fRed in
et hyl acetate (about 100 nL), washed with brine (30 nL) to .renpve water.
The dehydrated solution was shakar2wi th col d saturated NaHCO3 sol ution (2
x 30 nL), then with brine again, dried over Na2SO4 and concentrated in
vacuo (bath tenperature lower than 40 C) to give a very bright yell ow

f oam m‘atmaic@lmheir@wmeérwadt:oﬂfoftémralﬂ NeHOytageetisd protinmd turs @r oduct ,
CH2C12,.(100 ed. and stirred for. 5 to 10 mn until

t he prgéffc asyd 5%3%& Q?P?ftﬁf%elrn‘ﬁpnlé’rv T‘S’Oprﬁfﬁo't%%waﬁaﬁ%r&ddﬂ% stirring
con':] [ gu&ﬁhﬁmmlﬂﬂwﬁtdﬁ dn@ﬂ@@jtra(lj-ﬁﬁllﬂ ;frﬁﬁsmcbrsme fitraras geSﬁH@E%dc%&yoif ihl t r«(ati on, )
washed wi t m xture CH2Q 2/ et her then wt ether (30 nL
and dr MR dEP qbéﬂﬁ%%geﬁra&dsﬂf’é tYRARRIfY %%?wffe&f;.dﬁtqu"?dn%\hh@# -15

4- cBl or o- 3- mat he-Frid %&%K@e@bbu&tb@aze[sdbibéd%]dtr@xséetérey(labaﬁﬁtyl) 3-

~t-hi enyI suf onam do) i soxazol e, sodi um salt was obtained in high yield (5.7 g,
6899 wi'PH 'Bb‘od"%ﬁ?i’t“‘j}”(grg‘ezé%opﬁ‘r%t‘b{/efP{F’f_eC)"attheThﬁrQﬁH‘M‘é"tat%HO'aF*% be further
puri fi oghshynakes ket il isaalrhel fiaieon ELGHSR{N¥3d mPH i I8 b MTBE) af ter

the above procedure if the initial purity is sufficiently high. 20 C
N- ( 4- CRERPoddedeyenila-50. spd poncgnyated|ia vacyeniatly teneepsg Yowenet hyl | -

h I t | t I
Seil‘éngﬁﬁx‘i T P ek L o

5- ¥0) a8ty [apetie FrPéhW%Uloﬂsﬁfarﬁ id bl was §dd¢dj ﬁﬂﬁyl”da' G@Gﬁffphosphat e
sal t 25104 Fors®kd dorn]eﬁtdqtg td phbdudt %Q%i%gcﬁy & Eé\e ﬁ%’%g 2 [3, 4

(et hyl enedi oxy) - phenyl acety enesul’ f onam T 1492 g,
2. 5263 afdded pnd stirringdiontinpéd Shh® enidilerasic The. fgzt@@i gohdZNEQB@!amd)I) was -

added ﬂsfnpge.&-?dm L8 witd D }m@r&# ,,géc}hg lf)(%(?ﬁimﬂ)len W}% resul ting

m xture' was well aken an vvarne ain a clear solution, .
whi ch mfilaofmultae!decttledﬂf@lﬁ r¢ducaﬂepmr¢ r Yeteem @utrified8n Giamaerdngophi | i zed to

[ t he t | J 005 -123 EXAMPLE 8
I%o\r.igul g’t?t(ﬁjﬁgg % E% sﬁ\f f'%&a(r%o‘ rggﬁﬁ%enr%glg[g#[g ?‘g@(\bl égﬂg‘% 9z{" powder Fornul ation
of 4- chiiengs@onemidplisdxazgle( ZodBmmsthyidseoinefndd (i1 hRihdiidd db-Bgy| ) ace-

;)élm) nf’s?sia?) bW %hsg% E%%W t0 LSO%AROLS PR 7T $AL $Rduct n BRLSIY &l Bler
' purified by recrystallization from EtOH/methyl t-butylether {MTBE} after the -
above procedure if the initial purity is sufficiently high.

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

. -yl}acetyt)-3—thlenylsulfonamldohsoxazole sodium hydrogen phosphate
N salt

25 .~ To a solid mixture of N-{4-chioro-3-methyl-b-isoxazolyl}-2-{3, 4— 7
| ' (methylenedioxy)- 6-methyl]phenylacetyl-3-thlophenesulfonamlde (1 1492 d,
2.5263 mmol} and sodium phosphate dibasic (0.3486 g, 2.5263 mmol) was
added de-ionized water {25 mL} and acetonitrite {25 mL}. The tesulting mixture
~ was well shaken and warmed at 50 °C to obtain a clear solution, which was
30. filtered. The filtrate was frozen at -78 °C an_d iyophilized to give the salt as a
yellow powder (=1.50 g}.- 7. ‘




5 Phosphate buffer was prepared by adding 3200 nlL of sterile water for

injection, USP, to a 4 L graduated cylinder. Sodi um phosph%ﬁ ?Q(Zas
hept ahydrate, USP (21.44 g) was added to the sterile water LY m xt ure

was stirred for 5 m nutes or untlt:}he solid had dissol ved. Sodi um
phosphate nonobasic, USP (11.04 % was added and the m xture was stirred
until the 10 solids had dissolved. The solution was diluted to 4.0 L and

stirred. 3000 g of the sodiu P\[@QE%G buffer was added to an eight liter
-beaker. Dextrose, USP (200. 0"5? s added, and the m xture was heated to

30-.35 fférhﬁhlaﬁhdﬁ@toersubatdamdaedd:em faiechsumpﬂthzad gomleet e sol ution for rred
4- chl or o- 3-

net hy I%ﬁ‘t@ﬂ‘ﬂﬁ"t‘l’f Hé’ﬁkéﬁ“‘%“!}r% s 'g'g’ef;‘yflﬁ"é thﬁ igxel- ﬂ%l 50xazol e,
sodi un‘i\'!ﬂé3 %P?Y'f‘iﬁ’@a@“ﬁ’}m%"%% ©tor pprenksiel IWPRYYIhi s i xture was

stigred forpgosphafti PRl ad pieplidlUs\Eaddifg BRDDImER of elddild @Btdrdoimed. " The
solution was renoved fromthe water bath after the sodiumsalt di ssol ved,

~di | ut deiectionobEPytane i §GEHaRO THEEHHat 2PdT PbPseliie ABasi%ed for five

M NUt eQspt i GaROl s ON 1aY) SiRrddded fib k@€ ERAILUAERY aRdTheRikrd. 22 micron
pre-si ze 20" Durapore M Ilipak 200 filter. The filtered solution was filled

into swasistieredifaf § raipdtes|af iRl e eiid|detissovedd F PieBRICEPRAE. The vi al s
wer e S&%RB%&Q uériﬂ?ﬂ bn%[q%g A& dPEROHE AR WARNsHiRGONGH ka1t ed wi th ei t her

94n1_ injection, to give a final concentration of
250 ngmﬁsisdradl@seﬂmﬂ nihe scplegm&qs\fmuged tph %MILEU@&N B20Ba00f

o- 3- npt hy L%)du?m ,ﬁgﬁﬁ@ﬁhxﬁu}@em\% ého%eqo%n%rttqn@,nmﬁzeﬁ @@kéﬂ&éeomsﬂff

5- ani no-4-br ono- yl'i soxazole (17

.t et r atBQfy.Ofgirvass §adel, and fthe mms'feawédlleﬂ@ddoémsﬁ%n tﬁ‘nﬂ W“ﬁé&ﬂﬂlm hydri de
(60%d| Y iy dk# (1 M) at 0 -
50 C %@%{'%Fﬁéjpltg :EI?&IB%% s mnqgn@ &o élom l.?mlhq!(agir{ez(ic'z-‘l':gon was stirred
at roomettbvipemaﬂdlf‘e?»ftmmlﬁ \maneltvb %ﬁn@y@[ugonmtdpbgqugh, speT eact i on

T {5 ol Sp (R by Saflenl AaRITRGS Sl PRk sRE! H0,£570 ™

dropw sdningtm rorﬁtelgwmsesonuntd@dolﬁtwn formedduring this period the reaction

mxture siowy QidRlneds AbAN ol @rv@étwam?g \riﬁso&.amow under reduced

pressure. Th reS| ue was sso |n wat he pH was adj usted
to 10 diskbiviey, aalaiedgo@ONOspmmh\md@yLdn @hpdmase)butfeoaand atided fandéveext r act ed

with ethyl Acefal e fodwh dhdie el &MBYG b EeAlE BT RnidBR Brd-LizES-

20 Durapore Millipak 200 filter. The filtered solution was filled into sterile vials and
lyophilized under standard conditions. The vials were stoppered. ‘The
lyophilized product was then reconstituted with either 9.4 mL or 19.4 mL of
water for injection, to give a final concentration of 25 mg_lmL or 12.5 mg/mL,
reseectively.. ' o
25 | EXAMPLE 9
N- (4-Bromo~3-methyl -5-isoxazolylithiophene-2-sulfonamide
A solution of 5-amino-4-bromo-3-methylisoxazole (177 mg, 1 -0 mmal) in

dry tetrahydrofuran (THF, 2 ml) was added to a suspension of sodium hydride

{60% dispersion in. mmeral oﬂ 90 myg, 2.2 mmoi) in dry THF {1 ml) at 0 - 5° C.
- 30 After stirrmg at 0 - 5° C for 5 min., the reaction was stirred at foom

temperature for 10 min to complete the reaction. The reaction mixture was re-

o cooled to 0° C- and thiophene-2- sulfony| chloride (200 mg, 1.1 mmol} dlssoived '



—was - continued for 1 h durin

N (4-Brono

The aqueous | ayer was acidified wwth concentrated HO (pH 2 - 3) and
extracted wth nethylene chloride (3 X 10 m). The conbi ned g@g c layers
was dried over anhydrous nagnesi um sul fate and concent r at & reduced
pressure to give N (4-brono-3-nethyl-5-isoxazol yl)thi ophene-2-sul f onam de.
The pure 10 material was obtai ned-#24-recrystallization using hexanes/ethyl .
acetate (110 ng, 34 %yield), mp. 125 - 127 C. EXAMPLE 10 N-(4-Brom
o0-3-nethyl-5-is oxa zolyl)-5-(3-is o xa zol yl)thiophene-2-sul fonan de A .
sol ut i am dof TBFdﬁinniDMSmdda@dBepmrsdnyISitnSan@lwel; eoftinUed"r 1lhOderiiy ) in 15 dry
THE (2 to a SuUsR ion of sodi.um hydride (60% di spersion in

i neraItFlds "fe"°§6ﬁe reacﬁ'oﬁ Iy =19 S‘ YAVeYI9e qmbigpt tempegaturay FHE MRS, stirring
at 0 - rsmvémmeemaucdm@remaet IToR reBigud\¥d¥RfissbfretORWARPED afiyre for 10
mnto_,co rea The reaction mxture was re-cooled to 0 C,
and 5- (8¢ p@ﬂ?&?@ﬁﬁeﬁ% ‘g‘f)hgﬁé”?démgf g podiundpidrxide palugign. and ol ) |

whi ch hess beert@d viinsaalvastth@ (dwﬂﬁhﬁn & réthdve ¥RSHARLE dnghiftvdsy. Stirri ng
period the reaction mxture slowy

at t ai neldeafean 'ﬁyéﬁﬁ@rsé’tctﬂ‘féﬂdg“ﬂfﬁlﬁ\ﬂﬁ%“ﬁ’@%m lefd der 3t el ewdlagiedssure. The

resi duenit@enclhyds! ¥REridd (IR 85 mil 1ohdLdmbhbE o n\t@ﬁay%@%% Lefieho 2 - 3 by
addi ng concentrated HCl, and was extracted w nmet hyl ene chlori de (3.X 10

). TIYCE3RbYdres H‘raéaﬁ?"émlW@F‘%a%CW"&@F%“WW@WMF@Q&W&Qnes| um

sul f al gianet (@0R6RBIT ALaT gngerazaeﬁuﬁ&#.engrzemf.g {de. 9 gfﬁ pure

N- (4- br onp- 3- net P)/ -5-isoxazol yl )-5-(3-1soxazo thi - sul fonam de.
ThelhurBatsgslenrpapbiainedoht gichedaligation arsjat medetfwm aaetaug 1 T@mes/ et hyl

acet at SPofPiold, mdt /i hf ¢, m p. 120 - 123 C 16 July 2005 -125 EXAMPLE
11

N- ( 4- Br ono- 3- et hyl - 5-i soxazol ¥KAMRLECHD bonret hoxy) t hi ophene- 3- sul f onani de
ol e age s SARZAI Sl AALRARRLNGN L, D GRREAR: 5 suLfona m de

was prepared in e sanme nmanner escrl Sroms5 5
ami no- 4- br orfos@ufien h?ﬁrwaﬁobreﬂmﬂ&nﬂatbmlepbm Iﬂb??)ﬂgubphemen?.ﬂ sul f onyl {

Chisar | 4y T3 el ol bl d SAELAONTR BANNENRIY oS8 ighRlbd ot L on Trom

et hyl acet at e/ hexanes to give a crystalline so
EXANMPL Enipgral oil, 30 mg, 2.2 mmolj in dry THF (1t mi}at0-5°C, After stlrrmg at 0 -

N (4 B e SRR icbrdn SRR BRI SPOERS P suLf onan de 10
-1 soxaz %"% (car gorret cfp%eﬂ'é ¥ sul f ona-
complete’ the react:on The reaction mixture was re- cooled to 0° C, and 5-(3-

. isoxazolyl)thiophene—z_—.sutfony( 'chloride {273 mg, 1.1 mmol}, which had been
20 ~ dissotved in dry THF (2 ml}, was added slowly. Stirring was continued for 1 h;
during this period the reaction mixture slowiy attained ambient temperature.
_ THF was removed under reduced pressure. The residue was dissolved |n water .
M {10 ml), the pH was adjusted to 2 -3 by adding concentrated HCI, and was
' . extract,ed with methyiene chlaride {3.X 10 ml). The combined organic layers
25 was dried over anhydrous megnesium sulfate and concentreted under reduced
pressure to give N- (4~bromo 3- methyl 5-isoxazolyl)-5-(3- |soxazolyllth|ophene 2-
sulfonamide. The pure matersai was obtamed by recrystalhzatlon using

hexaneslethyi acetate {160 my, 41 % vield}, m.p. 120 - 123° C.




m de (Exanple 11) (1.5 g, 3.95 mmol) was dissolved in nethanol (10 ml).
Sodi um hydroxi de pellets (1 g, 25 nmol) and a few drops of vvater were then
added. The resultant solution was stirred for 16 h at anbi &hu ¥%‘PR§Erature
Met hanol was renoved under reduced pressure. The residue was diluted with
15 water and was extracted with acetate (2 X 10 nl). The aqueous
| ayer was acidified (pH = 2) E: concentrat ed hydrochloric acid and was
extracted wth ethyl acet ate (2 X 60 mM). The conbi ned organic | ayers was
dried over anhydrous magnesi yRqpf§¢ and filtered- Renoval of the
sol vent gave N-(4-
bromoM{mrmbaeneswkamnptqlvmza@ammlnmtypqphpewﬁévgoea@lﬂef onam de (1.2
g, 20 82%y, ) onat ogr aphy
oo o hy|N?J’é§)é‘% .e-fggt %.9&4{3&&9% @émoﬁ{elth%&@ﬁ Q/e:\ﬁ/ép grémufena o

, 4-di rfﬁtdleyxhaépt@evmlzmltyb)sa&rephemydrtdsldyphrebﬁehﬂ Example dRdrard %e A

2:: %3 ﬁi}ng*lﬁﬁf%{’] l-Sﬂ:gf%%g‘Z{ﬂ%:" ?5@{ g;ﬂg%}@ %%h%%hﬁno gérteoe%mfgﬁw% A'solution

5- am ngndetide Elal pe A EALES mﬁch@or( vl Actieved 5Y rambt)alllznttcpyfrpm edvcontai ning a

catal yti c anount of 4-dinet 'éamn r|d||?§8( 10 ng) was stirred at
room t ¥iRpREREIPRES B)rg'é(ep?e‘f‘ryﬁ e ol Miie 1281 F%n was heated at 50 C for
an additional 1.5 h to drive E)heleeadtal on to conpletion as judged by TLC.

The 30, pyridine was, renmoved yn redyce e and, t he residue, after
ext r ac(fiBromar et B-isRxazaly, géig% bﬁ}é %"?Ts’iasi“' L (2 x 25 M), water
(17 25), bNL(ﬁfBro&GlsJﬁieﬂWl siboxazdbyAk ]caamtdnahbeﬂtmumenamgmﬂmﬂam sul fate.

E t f solvent 16 _July 2005 -126 |eft whi ch
e, Sumiscitagme 1 1GrD SnoAmIsap By GBI & A PR S Mlhanol hexanes

gave 2454 ﬁg&ﬁ:d@fpeﬂé‘ﬂ’se(l%}”j@mlﬁ@wd aBew drops of water were then
N- (et hoxyet hoxynet hyl ) - N- (3, 4-di net hyl - 5-i soxagol 9 5- br.onot hi o-

phene- addgd. f Hhafesgdant solution was stirred for 16 h at ambien mperature.

N- (3, 4%%&‘%@1%%%%&%@%&%@&@@Béééh&phﬁmﬁre%rcﬁ:ul\h@sﬁaﬂu% @80 ny, 2
mol) indry THE (2 m) was added to sodlumh drldeé‘{f’é’ of a 60% oil

di 3Ber waser, arsi WEGXFHCTGF'W'F\‘-IE“(\Q agesete $he 1REl ¢ Thig? (5n was cool ed

to 0 GANLARIOMBLY S BPYNIRLINenEBtcdl indRodridit 8 aadaaammcm added
dropwi se.via syringe. The solution was warned to room terH)er ature, and 10

Cstirri mgthcetiy] acrtatedeek B0l TheagRsPRIneh ATBRICIVerEnYas 894C Q¥ 0i | that was
_eXt r aCEﬁﬂy&rBLQ Pk ACEHIRHE andBEech WhtRobdIidiQhe dbiveRt @er Niagnesi um

l fa t_ bromo-3-methyl-5-isoxazolyl}- 2-{0arbomethoxy}thlophene -3-suifonamide {1.2 g,
: 20 82% vield), which was purified by silica gel column chromatography using ethyl
) acetate as eluent, m.p. 188 - 194° C.
. EXAMPLE 13
E N-(3,4-dimethyl- séso;‘cazolyl)-s-phenylthiophene 2-sulfonamide
_ AL N- (3 A-dimethyl-5 ~|soxazolyll -5-bromothiophene-2-sulfonamide
- 25 A solution of 5- bromothmphene -2-sulfonyl ch!onde {2.75 g, 10 mmol}

. and 5- amino-3,4- dlmethvlzsoxazole (1.07 g, 9. 57 mmol) in pyrldlne containing a
catalytlc amount of 4—d|methylammopyndme {(DMAP, 10 mg} was stirred at
room temperature for a period of 3 h. The solution was heated at 50° C for an
additional 1.5 h to drive the reaction to completion as judged by TLC. The

30 pyridine was removed undei' -fe'duced préSsure and the residue, after extr'action ;
into ethyl acetate was washed with 1 N HClL (2 x 25 ml} water {1 x 25), brine -

“solution, (1 x 25 mil} and drled over magnesium sulfate Evaporatlon of solvent

-1
1




and evaporated. Flash chromatography of the residue on silica gel using 10-
15% et hyl acet at e/ hexanes yi el ded 480 ng (56% of a colorless oil. C

N- (et hoxyet hoxymet hyl }- N- (3, 4- di net hyI 5-i soxazol yl ) - 5- ph&hy¥ly RP@R 15
phene- 2- sul f onam de Sodi um carbonate (2 nml of a 2 Maqueous solution)
foll owed by phenyl boronic acid ($§ng, 0.71 mol) in 2 nl of 95% et hanol
were added to a solution of

N- ( met hoxyet hoxynet hyl ) - N- ( 3, 4- di net hyl - 5-i soxazol yq- 5- br onot hi o-

phene- I 4 henylphosphlne)
20 pal I%% :éujrhg @b?g\ggﬁ%qn ”&859. Zf mgétﬁaqggggéeﬁmﬁ%g% %’R {inder ar gon. The
m Xt ur élytas w@hl&%edetﬂwnotmemnedlglaue @d46ving i1 G%irof pirevadfenamine. ext r act ed
into hyl 1514 e extracts was washed
W th EBII’I ne“?1 gyéﬁfxyrargthg‘d)m ﬁga d\}'ﬁg lgef%pxgsrﬂgl%g)srl ueh“\)/vas flash

chr omat ogr amhededmtsiolnanﬂdegel usi ng 25% et hyl acet at e/ hexanes to afford 123

(B4l o et e SOR oA B BB e s A 080G (3wt of

a 3 N azquemusnnsawummm miasasddeed t@s@i:ﬁrﬁlhﬁdhdél (021 Mg of a 60% ol

oL S e SO el Bt 2

m' xt ur e:)‘SQ sme ek yxddx @kt fehlotiie (OB tohg,e2.68SminbR was0seReAt rat ed, dil uted
with 5 M of water, neutralized with saturated agueous sodi um bi carbonate
sol ut | GHOBYIFe-Via E¥Tiias- edPe GOlHOR WaS WEBFAE] MO LXPREaWES. ANAThe ni xture was

exty@CtRRiNg ton@iuayl ovebnidl.y E28Rationl 87 s@GaIabR” dndoiktndPwil) and the

conbi ned or(fzjanlc extract was washed with brine (1 x 5 m), dried and
evapor &8dcter ini ety sRatedyrupthirdoyith beneedicdueves inagnesivd gdiate usi ng 2%

Ve OH/ CHel Be vapd et bléi.t FRIshRAHrbnla EfradHy @wtﬂeer\éaaﬁsom%% déPL.&mg{u@ded 33.4 ngy
(429% of the pure sul fonam de as a white powd m p. 78 C. 5 EXAMPLE
14 N- ( L1Beaihy-aehgeffipxanes w'@@&z‘i‘ﬁ@m&@ﬁ(’@ %ftfhw prassrt )t hi ophen

a- 2- suléonarwsil.e.eamxeem&xmem@ml(@Immanew%-.§aslafzewlslprmﬁwt9ihe Sodi um

hydig de (60%ink-AiRfpigd, 191 mg., 4.78 mmol) was r suspended in dry
tetrahydrofuran (2 M) and the resul ti ng cloudy sus enS|on 10 was cooled to

O Cin an i ceedigmirarpynate|(@ miag: AV agusmispsrbiront fokipmyed by phenyl

boronic acid {86 mg, 0.71 mmol) in 2 ml of 95% ethanol were added to a
solution of. N-(methoxyethoxymethyi}—N—(B,4—damethyl—5-lsoxazolyl)—S-bromothio—
phene-2-sulfonamide (200 mg, 0.47 mmol} and tetrakis (triphenylphosphine)
20 palladium (0O} (23 mg, 0.02 mmol} in dry benzene (4 ml) under argon. The
- mixture was refluxed for 12 h, diluted with 5 mi of water and extracted into
ethyl acetate {3 X 25 ml). The combined organic extracts was washed with
oy brine {1 x 25 mi}, dried and evaporated. The residue was flash '
| .chromatographed on silica gel using 25% ethyl acetate/hexanes to afford 123
25' - mg {62%) of the sulfonamide as a colorless gum.
D. N-(3,4—dimethyl-S-isoxazolyl}5—5;phenylthidpheﬁe-z—sulfonamide‘.
' HCI (3 mi of a 3 N aqueous solution} was added to a solution of N-
(méthbxyethoxymethyll-N-(3,4—dimethyi;5-isoxazolyl)-5-phen-{lthi6phene—2-sulf9-
namide (100 mg, 0.24 mmol} in 3 ml of 95% ethénoi and the resulting mixture
30 ~ was ref_luxed' for 6 h. The mixture was then concentrated, diluted with 5 ml of
| water, neutraiiiéd w.ith_satui'ated aqueous so_dium bicarbonate solution and -
acidified to pH 4 using glaciat ac:_étic acid. The mixture was extfacted with ethyl

]




tetrahydrofuran (2 m) was added dropw se over a period of 10 mn. The ice
bath was renoved and the solution was stirred at roomtenp r ntil gas
evol uti on ceased (15 minutes), whereupon 5-bronot hi ophene- 2> ?§ﬂ€ :
chloride (1.0 g, 3.82 nmop previously, dissolved in tetrahydrofuran (4.0
m) was added 15 dropwi se through.3,steel cannula. After stirring for 1 h
at roomtenperature, the mxture was filtered through Celite. The filter
pad was rinsed with tetrahydrofuran, and the filtrate was evaporat ed,
whi ch Lot hr L6 th hanol to
A o Tl DA S e R S s
4- Et hychﬁledbed a@nil evapdrdtedl. sidbsh bbmnmdtogr-abhwmﬁ-tne egdiirle cbemz@neel( 2. 0 g, 11
nmol ) |n dr A ne i . 1 ng, 13
ol ), SRR aC o 3 s R ahn EUHRRSS I AEDORlatd 0 T er
addi ti csm M/fm mmpi et the ritne suﬂm@delaam wamerpmwdmx,enh g.or7éal pet Cod of 15 min,
by ich time nearly all of th %ﬁﬁ £S|un1had reacted. The solution was
--t-hel added to trimethyl borate % .‘9398 11 mol ), previously dissolved in-
et her EB(4BJoned-3-MEth@-5-VRkaBdyl]-B-(4aahyipha@iybietiapthane-Baadfabimideed for 90 m n.
The re%gt|03‘ag§ g%fpched b tﬁe ddltlon of 10% aqueous HCl (2 ml) and
the soltitio romQtPoRbens -t OB RRY !9 he  conbi ned et her extract was
extracted wigddiun Myala@-l(f(c%%uzﬁswér&.onx he1aqueouggIAmeltwact s were acidified
wi'th dilute HCl to pH 2 and extracted with ether &F X.25 nm). The
resul t iSHPLB|Hi A&EY é‘f?@ydé‘}&"ra&c SbRas YHRR ClRuEn S\‘/!ﬁteé'ﬁ‘f’(‘lo 16 July
20Q|5:d) ﬂa%scdﬂlédlggblzgg %ad;c@wﬁmr #adid @spragusersamwibitia gl i d (676 mg, 38%
yi e m p.
N- [ 5- ( Aeuaxdrotussry (3 fil wphafdeddwonvrish oreng PRAPE Of 10 min. The ice

N- [ 5- (4ratt EsRBRINEY lhil AR 8BRS A SMYed BYFdoRl Beriftsafifel@iIQfs 1N the 5
sanme manner as described in Exanple 13C, from 4-ethyl phenyl boronic acid and

N- ( 5- breyRbieP oisreRd §1R FUMIPSip W\ewtémﬂp‘énbrffmeﬁt%ﬁnw %Pﬁﬁncféwrféﬁmt ogr aphy
using %% stéwz .%%tna;sreo.hea@mo%mnttlaﬁamﬁrsf@éﬂ i©pann dasasigaqt an solid in
81 %yield. -Chlorosulfonyl-Z- 4- et hyl phenyl ) t hi ophene 10 A sol ution of
M[‘rﬁ(zﬁr@mwﬁﬁhwm piesprrstelan étﬂ%aﬁws °f 31 fea{ TOO FFIPEPUS2 ol and 6 N
sodi umthm.szeurg%uz(slmtﬂréd kitolBt RRnQ. e ficll k,amsrrﬁ.gwmﬂ for

apprOX|nate(¥ Evaporation of solvents and drying in vacuo resulted in
‘ tetrahy rofuran and the fiitrate was evaporated, which left a light brown solid

that was recrystalhzed from methanol to produce the sulfonamide {821 mg.
 74% vield) as a white powder.
. 20 B. 4-Ethylphenylboronic acid '

A solution of 1-bromo-4-ethyl benzene (2.0 g, 11 mmol) in dry ether (5
- mi} was added to magnesium turnings {311 mg, 13 mmol}l, which fhad b_eén ,
AR suspended in dry ether, by dropwise addition. After addition was complete, the
suspens:on was reﬂuxed for a period of 15 min, by which time nearly all of the
25 magnesnum had reacted. The solution was then added to trimethyl borate (1.12
g, 11 mmol), prevuousty dissolved ln ether {5 ml) at -78° C warmed to room -
temperature and stirred for 90 min. The reaction was quenched by the addmon
of 10% aqueous HCI {2 ml} and the solution was extracted with ether The
combined ether extract was extracted with 1 M NaOH (2 X 20 ml), the aqueous
-30  extracts were acidified with dilute HCI to pH 2 and extracted with ether (2 X. 26

mi}. The resultlng ‘combined ether extract was washed once with water (10’



an oil. Phosphorus oxychloride (258 m, 2.52 nmol) and phosphor us
pentachloride (131 ng, 0.63 mmvl) were added to the oil (?'i Q Pgiultlng
15 brown suspension was heated at 501 C for 3 h. The resul Py e br own
. solution was carefully added to about 20 nml of - crushed ice and then
extracted wth ethyl acetate (3 xi#p nm). The conbined organic | ayers was
washed with brine (2 x 5 nl), dried (MySH) and evaporated to | eave an
oily residue. Flash chronatography over silica gel using 2% et hyl

aclet at ﬁfl{]@f&ﬂ&&o}/éﬁpd%e({ ¥ pritiucda R fic (1% Rl 8ssbilfeflly n.ghl oride as a
pal e yello

N-( 4- br ){V‘kgmgthyl 5-isoxazol yl ) -5-(4-et hyl phenyl )t hi ophene-2- sulfona-

m de Nc(4- bfl\ll{mt‘ﬁeﬂﬁtdﬂ)éhyiﬁhlo%ﬂé@e?—@ls)(ﬁf‘oﬁylip‘bn%iehy| phenyl) thi ophene- 2-

sul fon- am de was epared in the sanme manner as described in Exanple 10.
Reacti on 25\'5?‘459@1’Y|H5‘F6\§UN°6H9‘I‘32MDEY“W’FQI%N%S nrhbagHeiethe47. 1 ng, 11.16
mMmok) Whida & I yi el ded,
—after flash a@'ﬁr%‘feggf'%?%ﬁﬂgﬁ%s &%ﬁégéﬁe%mgé%ﬁ%"ém id (46
ng, 66 (Sbwrenthiophenesutfonylipgrigle. . Purification, b\iGOIOImIﬂnyQGIQEtogféﬂ'Q/ EXAVPLE
Ei(ﬁ;'\//r L Esﬂ'lg’oig?o? hﬁé’é’@i’%e;‘r{g{x VTt AT of heen':éur LliPFERgR;age tan solid in

N- (4- bBdrte-Yieldet hyI 5- |soxazol yI) 4 phenet hylthl ophene- 2-sul fonam de 5 was
pr epar in g |be in Exanple 10 from 5-am no-4

br ono- eﬂm&*t hEI Bﬁ?ﬁ%‘;gﬁ@@;ﬁ%e%% g'%ggitl!n“qp 5% hi ophenesul fonyl chloride in 32%
yi 80d. This Alvaslupm iof iNel- Myerhl?lp@e(xﬁ%mﬁblﬁ@ﬁ\é -2-Gul QO EHBIEN( TO®Mg30 M n.) to

oL (4. DB mbaiihle %ol bydroxids. (1 mihin SR S RSHEELKEBy | | ¢ hi o-
phene BOfsaﬂ’rirowamtele &n3 Iﬁvéﬂorﬁﬁom of sbbzenfarahg dryﬁtd’li_/ﬂ vasvalfef\qhenaoat e (836

oo 8 AbocpRBlNIQRRARAL oLbug, ST T bid PRbsphbrd” 9 > 44 M)

wer e sequent
N- ( 4- bpenmwmuym Snd s(mfsazmhy)lﬂ \ae(ecmd@artyslthhloomhertae 3esitling onan de

(E>irrp 2) 2. 27 6{1 QI E'?Iz&lﬁ - The reaction was stirred
roo#‘3 \énpsé’rgﬁ?@ [ pe heatesliat g?\d fc%::ol rgpulting gleagheownged to - quench
t he r esolution. wa earebdlyl dddag t6 albdiut Q0 WS GOBIRRNICE JnAAHeN ertrh&fedV. ap.

with ethyl acetate (3 x 25 mi). The combined organic layers was washed with

brine {2 X' 5 ml), dried {(MgSQ0,) ‘and evaporated to leave an bily residue. Flash

chromategraphy over silica gel using 2% ethyl acetate/hexanes yielded {63 mg,

20 59%) of the pure sulfonyl chloride as a pale yellow oil.

E. N-(4-bromo-3-methyl-5-isoxazolyl)-5-(4-ethylphenyl)thiophene-2- sulfona-
mide , ‘ ‘
N N-(4—bromo-3—methyl—5~isoxazolyl}'—5—(4—ethy|;)henyl) thiophéne—fl—. sutfon-

amide was prepared:in the same manner as described in Example 10. Reaction
25 of 5-chlorosulfonyl-2-(4-ethylphenyl) thiophene (47.1 mg, 11.16 mmol] with 5-
aminQ~4—bromo-3-'methyI isoxazole (29 fng, O‘.16_'mmol} y'ielded, after flash
Chromatography using 10% MeOH/CHClI,, a pale brown solid {46 mg, 66%
yield), m.p. 172-176° C. | |




The residue was diluted with Et OAc and washed with 2 N HCl (2 x 150 m).' 20

The organic |ayer was dried (MgSOX). The solid was filtere%i%?f‘f 1d t he
filtrate was concentrated. The residue was treated with 1 200 m)
and stirred at 01 C for 15 mnutes. The m xture was then acidified wth

- conc. HC to pH -1. The resultingogel low precipitate was filtered off and
- recrystallized from CH3CN H20 to give

'‘N- (4- brono- 3- et hyl - 5-i soxazol yl )-2-[ N7(3 25

car boxyphenyl ) am nocar bonyl | t hi:pRR@Re-13; sul fonam de (153 ng., 11.6% as a

yel | owi sh powder, m-+p. 183-1851 C. EXAMPLE 17 N (4-Bronp-5-m

et hy| - B-ABmawed-ypiByiSHisauazopilihehonethyithioRiisneResiosamidenani de A -

N-[ 5- (4- met hyl phenypt hi ophene-2-sul fonyl ) pyrrole 30 )

N- [ 5- (4- met Nygiremppi- meopﬂéh@OQa@M)f“bﬂWFqS lhnbenss- wfé’ﬁa?"'é%? in the sane
er _as descrlbe |n X I ¢ acid and

helur ony pyrro e. urlflcatlon by col um 16 July 2005
130 chfdadmﬂegémphsbmsoiagarﬁp/dﬂhhnyéthaleféﬂavmehe%dmgl ghlpgde in 32% :

1SR B PSR G ARG P g el o oo

2- chl ogRsud famyl - 5- (4- net hyI phenyf | t.hi ophene was prepar ed in the sane 5
manner as described i n Exanpl eE%@\ % g N-15- (4- met hyl phenyl ) t hi ophene- 2
sul fonyl | pyrrole. Purification um chr omat ogr aphy using 2% et hyl
acebpat m’mmaﬁ,sagﬁmayﬁs-rdmlxafcﬂﬂutﬂln;zteaﬁbc(x‘ﬂfphmtymﬂupmwmﬂhhnophene as a pale
yel | owpRenel8Lsuffdhatidel el d) . C. -

N- (4- br omo- 3- et hyl - 5-i soxazol yl ) - 5- (4- et hyl phenyl )t hi ophene- 2-sul fon- 10

ani de N-(4- g, 37wt hpl ﬂﬁnbl‘ﬁ@ta\ﬂ(ﬂ yifnhnfﬁe(db-a@'(sﬁﬁ phehiyld mmol)
) t hi ophene- 2- sul fon- am de was r

% lh sane nm a gescrl bed in
Exanp| @ndPhorgaRtTR chigrics. THtesi bty $ondr-Bmpl Wate ReuaRlY 1R Sphene (100
NY,150. 3d BN doibt R-(3:=brafio P mi i G8o dazoBt) Y chamxa tliabhe66-3agyl- 0. 37 ol ) |

yt el ded, after colum_ 15 chronato phy u % MeOH CHCL " 96 ng fi nal
pr oducforamidedramplel 1 91 Sot-2d m’%@@@" gfyef'apg?# . M(;'Ee BPCURXABLE 18

N-(4- Brs‘l?i%a:ga‘tW'Sérhyﬂenﬁfe'r&m@m'iwhaur%r(db@jﬂadf Wayare(s il Jidai afaled to
ene- 2-sul fonam de A (benz onynet hylzft hi ophene 20 Sodi um hydrl de (0 41
my, 20 AveBFh thmEeastigad "E'}? t@SWng SPLYOBI 3 FHEgDIated on & fotavap

. The remdue was diluted with EtOAc and washed with 2 N HCi (2 x 150 ml).
' 20 The organic layer was dried {MgS0,). The solid was filtered off and the filtrate
. Was cbncentrated. The residue was treated with 1N NaOH (200 ml} and stirred
at 0° C for 15 minutes. The mixture was then acidified with conc. HCI to pH
~1. The resufting yellow precipitate was filtered off and recry_staliized from
" CH,CN/H,0 to give N-{4-bromo-3-methyl-5-isoxazofyl}-2-{N-(3-

.\:‘215 carboxyphenyl)aminéc.arbdnyl]thiophen‘e-3—sulf0namide (153 mg., 11.6%) as a

.yellowmh powder, m.p. 183-185° C. '
EXAMPLE 17 _

N?(4-Brorflo—5-methyl43-isoxaiolyl}-5—(4-m_ethylphenyl)thiophe_ne-z-sulfonamide
A - N-[5-{4-methyiphenylithiophene-2-sulfonylipyrrole ' '

| 30 N—[S-(4—methylphenylithiophené~2-sulfonyl]pyrrole was prepared in the
same manner as described in Example 13C using 4-methv1-pheﬁylboro'nic acid

and N—(S-bromofhiophenesulfonyl}pyrroie'. Purification by column




phene nmethanol (2:0 g, 0.18 mml) in THE (20 m) at -40C. The reaction was
stirred at -40 C for 25 min., then neat benzyl brom de (3. 6569 20 mml ) was
added by syringe. The solution was stirred at -40 C for #HY 200N at
room tenperature for .1 hr. The THE was evaporated off and the remai ni ng
residue 25 was taken up in. ether 3050 m). The organic solution was
washed with water (1 x 10 m), brine (1 x 10 m) and dried over MgSH4.
Evaporation of solvents left an oil which was purified by colum

chr omat @gematagraphlyNGsidg %%:»‘bhﬁ,ﬂ -acBRXANERared NP5 thelyibRigyhhi ophene as a
pal e yellow oil (78% i;yel d)

2- chl or%@qﬂhfe%;’nsu‘fsm(f (1723 @ﬁﬁm'ﬁypﬂqmlsebﬁéhé’?%v'e'd
2- chl orgsul fg@ulbréuﬁpﬁﬂ@{@*%w@yg@hm isyHipRe was prepared in the sanme

manner as described in from 2-(benzyl oxynet hyl ) t hi ophene (1.0
g, - 16 Jul3chigpsulfongH- !34 o thtpnenyiiigatfene amagwrenerediiruthe samonat ogr aphy

~using %n‘ér(a&tggydescasfa A E{NBORD GaHS N ARBTydRy MiffchrERL gonene as a

brown oil (32%yield
N- (4- brotienglimetotay| PBclfls@mzbvygmBu( panmatesrgrmt hyingtHoaphene- 2- sul fon-

am de i z.Rate/m -5-
N- (4- br omo- 5. et Ryt 9575 SSREI 8Ty S Bt L Bensy MRy ARy P IS0 BRERES- sul fon E
am de V\n@iome@ad@rdﬁa% dedd)r i bed in Exanple 10 from 2-chl orosul fonyl -

(benzylﬁégxa%ﬂg-w %@ééphg&eyl%és Yo V"’]%ﬂq’z |cyé%henﬁﬂbh‘° F‘gggt géraphy

using 10% Me CI 3) gave 238 ny of pure N-(4- brom) 3- rret hyI 5 10

i soxazol y)) - ﬁ-{@bmq-ISemyﬂM-Bygmmzowneiqm—&eshuimmamrd@r@aemmmmsem' solid
(31 %ylnqld% ge re Q tE same 2 e gﬁer%n cti

0- 3- met AV 15V P BRRIGH S i'g' i“??ﬁ‘ét ycf é;ﬁ &RVt ReaisRene- 2-

sul fonami ﬂehﬂaﬁos&ifosylm mmtem\apthmwa{lﬁemwnbommo 61y, ar 3 denrhbil oriwssd f oni ¢ aci d

R T ML A T
t he18onphretriacsyrafhyadsihg i @Y% Mé@HATHA,, s hxgl\ﬂSall’fﬁml)tECbs a pale yellow’
solid, {63% vyield, m.p. 175° C).
EXAMPLE 18 ,
N-{4-Bromo-3-methyl-5-isoxazolyl}-5-{benzyloxymethylithiophene-2-sulfonamide
‘A. . 2-{benzytoxymethyl)thiophene
20 ‘Sodium hydridi_a (0.41 mg, 20 mmol) was added to a solution of 2-thio-.
phene methan.ol {2.0 g, 0.18 mmol} in THF (20 mi) at -40°C. The reaction was
"sfirred at -40° C for 25 min., then neat benzylbromide {3.6 g, 20 mmol} was
\ '\ added by syringe. The solution was stirred at -40° C for 0.5 hr, then at room
. "temperatur_e for 1 hr. The THF was evaporated off and the remaining res:due
25 was takerr'\'up; in.ether (~ 50-m|}. The organic solution was washed _Wlth water .
{1 x 10 mi)}, brine (:1- x 10 ml) and dried over MgSO,. Evaporatiohr of solvents
left an oil which was purified by column chromatography using 1% ether-
" hexanes to give 2.6 g of the thiophene as a pale yellow oil (78% yield).
B. 2- chlorosulfonyl -b- (benzyioxymethylIthlophene '
30 _ 2echlprosulf0nyl -5-(benzyloxymethyl)thiophene wés prepared in the same

manner as deséribed in Example 17A from 2-(benzyloxymethyljthiophene {1.0 g,




E

20 and stirring continued at anbient tenperature for 1 hr. The reaction
m xture was carefully added, dropw se, to crushed ice (101())%8.])1_. é’(}j}% m xture
was extracted with nethylene chloride (2 x 100 m). The ¢ ihhé rgani c
| ayers was dried over MgSO4 and evaporated. The crude product was purified
by flash chromatography on silicpggel using hexane as the eluent resulting
in 3 25 bronot hi ophene-2-sul fonyl chloride (4 g, 30%yield) and :
4- br onot hi ophene-2- sul fonyl chloride (200 ng, S1 %. S
N-(3- tg Qmmbﬂp%ﬁﬂcémﬁjk QQMH‘)npé/ﬂera?ography using 2.5% ethyl

N- ( 3- br onot hi ophene- 2- su | ) pyrrol e was prepared.in the sane nanner as
descr idvethtefleRRagmyare1 420 byg ‘Pfe‘@@tntmg tiophesitn e ﬁdﬁﬁ‘e’ﬁ @il 32 %ovield).
sul fonyl chl Qr L 2-
Ul ford ) pyiAEor o BB ol SR o PO RRGRHY 2RURRE
N-{[3-(3, 4- et ﬁyl enedi oxy) phenyl | t hi ophene- 2- sul fonyI }pyrrol e

N- {Ei 3 (3,4- mhycbremédnevtw) ﬁhmxykc}lt(ﬂﬂﬁdphenéemuhf{ﬂmhyip}\mer iﬁhéowas pr epar ed
rret hyI "éﬂgg}e"&%a%‘%?ﬁ& borges,cr:l)eéa in Exanap % Fro%‘n 5: cH?org'&!fgmﬂ 5-

onic aci d
N- ( 3- hibenpjikvyepdtapiEthidpaehd qayﬁ))wsm/r'r 6l2&nm5l}'ﬂmel Samie-pboduc 8- was purified by

0
fe: 322tr%glg§,rgpﬁo-§gr ?ﬁf’ﬁ?{rﬁhﬁ{% 15 burlfl tlon b\,$ Icgglmzn/ch%) Oa\%glranphhexane as t he
met hy|iﬁ]@ﬁﬂ%{)flﬂl&ﬂﬂi—l]ﬂlﬁlg@ﬂ@@ﬁﬁ-fﬁgSJtﬂlpisz’lMH}drF];fbﬁml Briethy590% yi el d. D.

2 hl or osul - ed henyl ene [ .
501 chORton D 1o g il TR SRy BHEHYT | 3 POBRCHE S pr epared 10
' |n t he(333pRidiNAgs. 9@ described in Exanple 18B using N-{[3-(3, 4-methyl ene-

di oxy) phenyl ]t hi ophene-2-sul fo %Mr rol e by basic hydrolysis of the

sul fonanide to the sodium sul®¥ (1f00% yield) followed by conversion of
the sajl{alBomides-nfe@h SSBEREHoRE-318 ﬁqnwthﬂ&hmmmpﬁmmhtdpngné r-a 34%vyield
of t hegditdmamidg oduct. E. _
N-44- br ono- 3- met hyl - 5-i soxazol yl ) - 3-[ 3, 4- (et hyl enedi oxy) phenyl Ith| o- 15

phene- &- sul ﬁ%@tﬂbﬂﬁophene -2-sulfonyl chlorsde
N- (4- br ono- 3- net hyl - 5-i soxazol y

¥ 5 4- (met hyl enedi o ég ghgnyl ]thio-
, phene- 2- supf‘b" feaicyRd §#Q By Qol"ﬂf“f"l’ié“’%ga e POy ET i bed i n
Exanpl Bron%th%pﬁ@ﬁ’&t(i‘s QB g?fSO mmol) in methylene chioride (50 ml) at-78° C over

-2-chl or osul fonyl - 3- %rreth yl enedi o Tf?l‘z‘ hent%pt hi o hene W th

5- anmi nd2%- wrrbr?@nsdne%frﬁﬂt g sREPHtEN ¥s R ®'% iJ‘W%ﬁ TP, 183-186 C.
ZOZEXAB/R!I—';U%QIQ continued at ambient temperature for 1T hr. The reaction mixture
Br ono- 3- ret hyl - 5-i soxazol yl ) -2-((2-chl oro- 3, 4- net hyl enedi oxy) phenoxy-
was carefully added, dropwise, to crushed ice {100 g). The mlxture was
extracted with methylene c_hlonde (2 x 100 ml}. The combined organic layers
. wés dried over MgSO, and evaporated. The crude product was purified by flash '
NN | chromatography on silica gel using hexane as tﬁe eAlnuent resulting in 3-
25 bfomqthiophene—Z—suiforiyl chloride (4 g, 30% vield) and 4~bromothioph'enre—2—
- sulfonyl chioride {200 mg, < 1%) | '
B. N-(3-bromothiophene- 2—sulfonyllpvrrole
' N-(3—br0moth|ophene -2-sulforiylipyrrole was pfépared'in'-the same
- manner as described in Example '1-4A by'reacting 3-bromathiophene-2-
30 sulfonylchloride with pyrrole (for 16 hr.). N-(Q—bromothiophene-.’é- '

sulfonyllpyrrole was obtained: in 54% vyield.




met hyl | t hi ophene- 3-s ulfonamide A
N-{2-[ (3, 4- net hyl enedi oxy) phenoxynet hyl | t hi ophene- 3- sulfon %pyrrole 25
Sodi um hydride (100 ng, 5 mMvl) was added to a stirred sol tht 2035

3, 4- net hyl enedi oxyphenol (0.607 g, 4.5 nmop in DMF (dry, 5 m) at 0 C
under a nitrogen atnosphere with Q@32rring. The reaction m xture was
permtted to attain roomtenp and stirring continued for 1 hr. The
reaction m xture was cooled to 0 C and

N-[ (2- br onoRegIBYB)a- Jiueﬂnmﬁem&yﬁjubhawiobﬁymd-alserfw}@%aﬂ 30 Stirring was
continued a nbjent tenperature for r actlon m xture was
diluted wit &iét‘%r““‘(‘?%%j"“é&?ﬁﬁaﬂltet?PW't%Z'ét"%n‘/ RYEPS eV$2 x 50 ) and
was hedpiaphiedli ﬂNaGaln{eznxnee% d¥l destAbE L TPBRMPEAGL Welg yati ve. The mixture
was dried over and concentrated resultin 2-[(3,4-nmethyl ene 16

July 2@@5‘1V*e'1@30>a'pbﬁwimreﬂ'6x9ﬁétw| W%bmsweth@pgersqﬁfsaﬁym}'wfwﬂ e, which was

recsystrd 'ch?cfedpro'el§btn@lag%&ﬁﬁ&£ Eg%h(&!lﬂ'\rg chiBfdodrEht) onBitica gel |
~3=chl-orosul % | or o- 3, 4- net hyl enedi ox%*ghenoxymet hyl it hi o- - phene

5 3- chP%F‘@ﬁﬁF’f Ryt *Q (@:ecm Hr%e'seatrrévlﬁygemélom ¥phenoxynet hyl | t hi o-

phene ¥RenALSRASRApAdhY t;nﬁoa@ﬂs.z@nrb%f}?ﬁrassm @gﬁ} oExarfD' e 15E using N
{2-] (3, 4- net hyl enedi oxy) phenoxynet h | ophene onyl}pyrrole by
conducPi ng &-dderogulfarat-&ily&i- %“*{tbsiengd'pmiawvﬂthlmnem de in iso-propanol)

to the pot asami L& ngaqsa{n%thgmgd.ayws rﬁ(}p%n 5& gg;gr%dté the

cor r espondi ng chlorirde in an ov
N- 1Q- birovhe- Sme triaphesag émbgﬂ yrh )Ex@fnp(ezi&ﬂwsng)l\ls{{a=(ﬁﬁt hnyeltierimw oXYy) -

phenoxyne I ) : . .

R (SRR eyt APRERE 2L R RIS oy s ydgivais of ey sofienamids,

phenoxyo thet hgdzummtdfph&me(wo% lyfeddicholiclecdvhs conegsice i uhetslae teadh® manner as
15 des d in Ex reae tion o l.or.qsul.f onyl - 2- (2-ch|oro-3,4-
et hyl (g%rlég Oo)r&lb engfp; y?cl%ﬁn%{rj fesult t"ﬁ’e'r?ea \%.\;1? yrgld of(%ﬁe fﬁ\age{roduc:\[s

met hyl Esoxaibldebrodt )3 ynezhyl;5- r!mpazol\'aza Ismam@éﬂm:@mhenyutmo-

N- 18- Br ono- 3hmm%ﬁ¢MH5nmﬁmxazolyl) 2-1trans-3,4-(methylened io xy)C|nna nyl

lthio- 20 p 3-sul #j _

2 {3711 4. pAFPEROTSATTARITT LR e gt imstbdghesligpipnonyicic-

N[ 2- b_pbmmétdm}fb)mh:d@phemef@am frothe! dapye maheer (83. ddkbriged & Bxaphplewas
9 by reaction of 2-chlorosulfonyt-3-[3,4-{methylenedioxylphenyllthiophene . with
'5-amino-_4—bromo-3—methylisoxazole resulting in a 60% yield, m.p. 183-186° C.

20 ' EXAMPLE 20
N-{4-Bromo-3-methyl-5-isoxazolyl}-2-[{2-chloro-3,4-methylenedioxy)phenoxy-
methyllthiophene-3-sulfonamide .

- . A. Nr'-{2-[(3,ngt,hylenedioxy)phenoxymethvl]tiriophene-3-sﬁlfonyl}p'yrrole
2b Sodium hydride {100 mg, 5 mmol) was added to a stirred solution of
' 3,4-methylenedioxyphenol {0.607 o 45 mmol} in DMF (dry, 5 ml) at 0° C
lrnder a nitrogen atmosphere with stirring. The reaction mixture was permitted
to attain room temp and stirring continued for 1 hr. The reaction mixture was
cecoled to 02 C and ‘N—[{2-br0momefhy|}thiophene-3-sulf0nyl]pyrmie was added.
30 Stirring was continued at ambient temperature for 16 hr. Thé reaction mixture
was diluted wrth water (100 mll extracted with ethyl acetate {2 x 50-ml) and
| washed with 1N NaOH {2-x 25 ml) to remove phenol derivative. The_mrxtu_r.e

was dried over MgS0, ér\d conceﬁtrated’ resulting in N-{2-[(3,4-methylene-




suspended in triethyl phosphite (5 m) and was heated to-140 C for 1 hr.
with 25 stirring under nitrogen atnosphere. Excess triet hyI phosphat e was
renoved under reduced pressure and the residue was dried uﬁd‘é’Vz uum
resulting in 0.9 g, 83%yield of diethyl

2-{3-[(N-pyrrolyl)sul fonyl I thi enylres-hyl } phosphonate. B.

N-{2-[trans- 3, 4- (et hyl enedi oxy) ci nnanyl ] t hi ophene- 3-sul fonyl } pyrrol e

Sodi um hydri de (200 ng, 60% di spersion) was added in two lots to the 30
stirr edﬂl@)@)lﬁﬁén@ﬂyrﬁéttﬁ}ilﬂﬁMene 3-sulfonyl}pyrrole, which was recrystallized

2-{3-[ (N rroI yﬁtsul forBI/_ )t hi enyi pet hyl } phosphonate (900 ngy, 2.48 mmol) in
dry THF"S(‘E) #enedFOfed-Orae ittt was stirred at roomtenperature for 1

hr. thed pi pRERBAIsuFERA-2TT2-cHdEo-8dHRG thyRiediokPhreasxyrtanyied for 12
hours. The ripehere was diluted with water (100 m) and 16 July 2005 -134

extracted with nethylene chloride Qx-50 m). The conbi ned organic |ayers .
was ®ri ed ovEehipgpsafomdZalidchior3. A thwenediogy tihengaenethyldihieshr omat ogr aphed

N Si i 9 ele trans-(3,4-:
ot by deaked BB M ELRA 2af 3‘;“‘*“"69“""%‘“""2?#%9'3@ e Y ooy el d) . 5

C. 3- chﬂ?oﬂasiumamwgﬁlnegmmpaneo@wmﬁbwhm%se wsd}mrralwnw hi ophene
3-chl Ofcgp%. ﬁﬁg' sl sy Sivas dad bBi’als@J&ﬁ\dh%XiuﬁbQHW&LE%&P*@&% was

prepar e he sane & as scrl bed 1 n Exanpl e 15E from
N-{2- [tm:anssa@wbu!f()n@uerfwl@wedi|bm>@0)1&¢rﬁmn¢fl @hl%itﬁeﬁéegogamw“}g ypy

-%gy.{(?]ol seu|Po¥1 d?ehx‘dgnowgf%@we{d.l? Bged sopropanol and potassi um hydr oxi de)

e corr spon ng potfassium al'f onat e (100% foll owed by conversion
of the €alt Nd4ﬁ)lrmn0@rmeﬂp'bﬁd$qxgzslullﬂoﬁh&lchbm ard4-dethvtergedBixydo overal | yi el d.
D. N-(4-br onnha’eromhviyl]ﬂubsﬂmnaﬁe#ty@nan'ﬁder ans- 3, 4- (et hyl ene-

di [ hi

NI- ?zy%)(r:loggagmr{etbn 8% | so>3?’zla§g xl%?g]gh— g ghloe-3. %%%Wy?ngﬁéodc i'oxy)cin 15

narryl ) t biveaphrelneetByithidpbaserBdalinasniplee pais @tepaned iretteasmneraranerr as descri bed
CI n Wm?i%gagx%hggﬁlgyggfre %tl%lql ?r.":ocrm)rfootr}ﬁlor{y% 2[[1& gnl%r&?‘h (et hyl enedi oxy) -

i'soXazo The crude
pr oduct nMSyI@'\bﬁidmyﬁhbrWyhﬂlﬁyﬂmmmhbnmgwlth %alﬁﬁ%@'—beimb -3m p. 147-149C.
EXAVPLE 2

N (4- Br&ﬁ%h Sezrler A% S8 B 5213 £ (et hyl enedi oxy) phenet hygt hi ophene-
. 3-sul fonam de A. EXAMPLE 21

N{2-[3 4&9%:110-&-%%%9\'{[%%2}%20 yﬂti]Ytrgnshé Qﬁpn%t eylene fOXY c:Xne}nqyliti\%I—e
20 phene-3-sulfonamadel ’
A. Diethyl 2—{3-[(N-pyrrolylisﬁlfony!}thienvlhethyl}phosphonate
N-{2-bromomethyl)thiophene-3-sulfonyllpyrrole {0.915 g, 3 mmoi) was
suspended in triethyl phosphite (5 ml) and 'was heated to 140° C for 1 hr. with
25 - stirring under nitrogén atmosphere.  Excess triethyl phosbhéte was removed
under‘: reduced pressdre and the residue was dried under vacuum resultin'g in0.9
g, B3% yield of diethyl. 2-{3-[{N-pyrrolylisutfonytithienylmethyl}phosphonate.. '
B. N- -{2-{trans-3 4—(methylenedtoxy)cmnamyi]thtOphene -3- sulfonyl}pyrrole
- Sodium hydride (200 mg, 60% dispersion) was added in two lots to the
30 s{irred solution of diethyt 24{3—[_(N-pyfrolyl)sulfonyl]th_ienylmethyl}phosphonate
{900 mg, 2.48 mmol} m dry THF {10 ml} at 'O° C. The mixtdre was stirred at
 room temperature for 1 hr. ,tﬁi_an piperonal {600 mg) was added. Stirring was

c'_ontin_ued' for 12 hours. The mixture was diluted with water (100 mi) and




An ethyl acetate (15 ml) solution of N-{2-[trans-3, 4- (rrethyl enedi oxy) -

ci nnanyl | t hi ophene- 3-sul fonyl }pyrrole (Exanple 21 B, 0.6 g, 1.67 nmol) vvas
subj ected to catal ytic hydrogenation using 10% Pd- C (100 r’r@ﬁ"‘fﬂi’zg@ﬁ psi for
14 hr. The catalyst was filtered and the filtrate concentrated to
resulting in N{2- -134-

[ 3, 4- (net hyl enedi oxy) phenet hygt hi ophene- 3-sul fonyl } pyrrole - (0.55 g, 91 %
yield). 16 July 2005 -135 B. 3-chlorosul fonYl-2-[3

4- (et eXiracted ivaixyjdetieneid ¥hibiile ¢PREBTEMI}. The combined organic layers

3- chlorosu f net hyl ene henet hy| | t hi ophene was prepared

e W i Rk o o B P R LKA e Heh v Rorppnad -

(et hybersedn(@ey)mhgrms%ygﬂhl aphteftenJrethé @8 \GidePd{2Qk8n N3, §0Nnduct i ng basic 5
and, pot assi um hydroxi de) of the sulfonam de to the

hydr ol ysi él SO- anol

pot asshﬁtﬁ"g Ietd' ?‘BWJtE'Oé’EFEP costipnvlgpyreriadl '@sn%%s\"éﬁl of the salt to
thes co:rresammragn&wyi .o_r[vrlans:tal@(maﬁyleaeaqoélﬁ&%hm thidp

~N-(4-bromo-3- net hyl - 5-i soxazol 4g | enddi oxy) phenet hy! ] -

t hi ophene- 33 sqhiqro%&myhg [§rgrs-3. {methylene |oxy)c:innamvllthiophene was

N- (4- bpasgaredt maﬂan@ inaAx&aZe aés):r.gedlﬁ, éxérHB[BthE‘v‘HSQ' f@gmpf? 5tyl ] -

t hi ophene- 3-sul fonam de was prepared in the sane nann escribed in.
Exanpl &ne¢thylegpdiogdcinagviitiinplnnsstmelinnlogere, va(md]wdezmieds oxy) phenet hyl | -

t hi oph%wspﬁréammgogggm @vd}rg)wg {OSGW&}G%P%Q@ §§r EPS%I Jhg the crude

pr oduct gﬂ" br ono- 3- et hyl - 5-1 soxazo met hyl enedi oxy)
15 "ﬁ’neﬁ\é'tfmtw HPQPhdeltoveeds by fcgnmfﬁnge ofetbe slsttapribel coegpoBBifgyi el d, mp. 1800

( d?C ) su@WV%‘LEn%é in g 31% over

br ono- | soxazo fle 1(4- met hyl ) (ci nnanyq]
t hi oph&he- 3N5(6ttprgm3mquyl26)|sAxazo!yl) 2-{trans-3.4-(methylene-
N-[ 2- (4- et Hsﬁxytmmséhbmyhenﬁsulﬁbwﬂ? pyrrol e _
N[ 2- (4- et S3 I r repared in the sanme
manner as dgl}sl A rér{ge %&i‘ 9 IS%X%%J %P?—ZM:?X@ ABlmetWa’%ngd‘mpy%'“'
di d6hy npay{l{hienhene &@- wimamwwasmrena@d lfnyh¢ getleypirosphsdat@itaad
4- et hy; 0% A
Styryg ti?)&ﬁ'ﬁ@% ébegéf Suei ch 3 ﬁ'ﬂglcggifg%% ﬂtranrr% Q (me&hy?enedtoxy}—
2-(4- mtﬂﬁymwltmmeyw;tgtﬂwmmmeﬁbnﬁn@aLrhetty;dhs@h:lzdm dehavamidpr epared in the

sane de r| e
N (2- ?& hv‘?ast‘?uéﬁ% yfrj‘ﬂ‘? re E>ft' ony?5 9’?8?%1'8 Py WakE Shydrol ysi s (using
et hanol and SOdI um hydrOX| de) EKAMPLE 22 :

20 - N-{4-Bromo-3- -methyl-5-isoxazolyl):2-[3,4- (methylenedtoxylphenethyi]thmphene-
3-sulfonamide -

AL N-{Z—[B.4-(methylenedio-xy)phenethyl]thidphqpe-ii-—sulfonyl}pyr_role
L An ethyl acetate (15 mi) solution of N-{2-[trans~3,4-(methylenedi6xy)-
25 _ cinnamyllthiophene-S~sul-f0ny!}pyrrole7 (Example 218, 0.6 g, 1.67 mmol} was
subjected to: catalytic hydrogenation using 10% Pd-C {100 mg')-at_55 psi for 14
hr. The catalyst was filtered and the filtrate 6oncentrated to resulting in N-{2-
(3,4- (methy!enedaoxylphenethyl]thlophene 3-sulf0nyi}pyrro!e {O 55 g. 91%
 yield).




the. correspondi ng sodi um sul fonate foll owed by conversion to the

- correspondi ng sul fonyl chloride in 13%yield. 30 C

N- (4- br ono- 3- net hyl -5-i soxazol yl ) -2-(4-met hyl -trans- styrygy%f%%ﬂ@%% 3-

sul fonam de N-(4-brono-3-nethyl-5-i s o xazo

lyl)-2-(4-methyl -trans-styryl)thi.aggene-3 - sul fonam de was prepared in the
sanme manner as described in Exanple 10 by 16 July 2005 -136 reaction of

2- (4-nmet hyl -trans-styryl)thi ophene-3-sul fonyl chloride with 5-am no-

4- br ong: 3- NBLINErbSMGAHOL-63, ﬂhﬁtwnm.wmbtmmweh&l ed by HPLC fol | owed
by crystallization resulting in a 34%vyield, mp.-101-105C. EXAMPLE 24 5
N- (4- br ono- §CrN?t’ﬂ%H‘fOBV‘r%&&z‘ﬁ]%h»”eﬁecﬁ?’mww\ﬁnﬂﬂ Ry M™@hi ophene-3- sul f on

a- M dg Bardd hdnk 4mTahivder RBeRsthNdd thhinehanfia315tbbingW-2ys 1ol e
N-(2-[(4- et hyl ) phenet h%l(l t hi ophene- 3-sul fonyl } pyrtol e was prepared as

descrl beathvrengstianwéew lbpwhén%atsaq'fyﬂvibo%sﬂéﬁ ogefedusHnSLaNe] 2- (4- met hyl
10 oﬁ}sglsr ol Réws PRV BYGA! R 18060 htofmide to the

e 4-- i ophene- 3-'sul fonyl chl ori de : R
2-[(4- petalsyiu)rpﬁ@het hyfqmqw@ghaa&m falieypd Mydopkesiondd t\‘i\mafpﬁ@ﬁ*a@ ed as

descri ?ﬁ‘? ;fnjr gfggngjn%ggﬁgﬂogﬁé ng I}{;Z{/g Eeﬁél met hyl ) phenet hyl | t hi ophene 3-

sul fon sic hydrolysis OH et hanol ) of the sulfonamde to
this 1E&.pot &BEk- hmn@a’i-ma‘twﬂ‘-imeda?bl}vlbéﬁ@éﬁ@ﬂhvlef!m:k@ﬂvﬂpheoew& correspondi ng
suI fonyl chh:opliteie-?r-ﬂulﬁblia%iqré eld. C

sulPonan de RECEe B SRSF Rt L AR Y ABRERGH MU "
net hyI ltfhlbpb@’memeul&anaﬁﬂds udrésomanracw ma@emaepanemeras ddegdredbad i n Exanpl e

19, o600 id (4 B0 QUGSLINN D9SN Pushd gt oo

N- (4- briviaphé&narithys- a&n@d}b&xobgﬁl-meﬂn{hséxbzn’et anyd phmafmm)gyt)wmmd j t hi ophene- 3-s |
ul- 25 fona

d
N {077 PR RS R Bemp By e Ay pg v sraso
N- (1% [ (phenetinpeeecs)sutfohyiin)de ivogphetnaindd Smlafmﬂﬁly}qbglrmqi o BAKS
{dec.).
EXAMPLE 23

N-(‘4—bromo_—3-methyl-S-—isoxa;oly]i—2-[(4-methyl}(cinnamyl)] thiophene-3-sulfona-
mide

20 A.  N-[2-{4-methyl-trans-styryl}-3-sulfonyl}pyrrole

| N-{2-(44methyl—tfans—styryl)-3-3uif0nyl}pyrrole was prepared in the same

manner as described in Example 218 uéing diethyl{3-{(N-pyrrolylsutfonylithien-2- .

[yllmethyphosphonate - and 4-methylbenzaldéhydg -in 30% vyield.

B. 2-(.4-me.thyl-tra;ns,-styryllthiophehe-3-sulfonyl. chloride '

25 - '2~(,4-fnethyl4trans-styf.yl}thiophene.-B-sulfonyl chioride was prepared in
the same mannér.-- as.described in Example 1‘5E from N-2-{4-methyl-trans-styryll-
'-'3-su1fbn,yl}pvrrole by basic hydrolysis {using ethanol and sodium hydroxidel to
the. corresponding sodium sulfonate followed by conversion to the . ' |
corresponding sulfonyl chioride in 1 3% vleld

- 30 C. N- {4-bromo-3-methyl 5- lsoxazolyl) 2-{4 -methyl- trans—styryl}thlophene -3-
sulfonamide

N- (4-bromo 3-methyl- 5 -isoxazolyl}-2-{4-methyl-trans-styryllthiophene-3-

sulfqnamlde was prepared. in the same manner as desc,n_bed in Example 10 by

SRR T




prepared, as described in Exanple 20A, by reacting N [2-brononethyl)thio-
phene- 3-sul fonyl I pyrrole with 4-methyl phenol, in 81 %yield. 30 B

2-[ (4- et hyl phenoxy) net hyl ] t hi ophene- 3-sul fonyl chl ori de 16 July 2005

2- [ (4- et hyl phenoxy) net hyl ) t hi ophene- 3-sul fonyl chloride was prepared, as
described in Exanple. 15E, Using N3§2-[ (4-nethyl phenoxymet hyl ]t hi ophene-3
16 July 2005 -137 sulfonyl}pyrrole by basic hydrolysis (NaOH Et OH)

foll owed by conversion to the corresponding sulfonyl chloride, in 46%

yi el d. reaction of 2-(4- -methyl-trans- styryl)th:oghene -3-sulfony} chloride with S5-amjn
N- (4- br ono- 3- net hyl --5-i soxazol yl) é met hyl phenoxy) net hyl ("Thi o-

phene- 4-bromeohastindisgrazole.  The crude preduct was purified by HPLC followed

N- (4- b s | Sl | ¢ thyl]thio-
b e st s o W ) e 1 o

fonam de was prepared Exanpl e 10, by reacting
3- chl orosul fonyl - 2-[ (4- net hy| pRaNEky)24et hyl | t hi ophene with

. g’a%%&mﬁg{&-ﬁetﬁﬁtshi}{,!n[a%gf@ﬁ@hﬁ_ r&% J}(Sﬁengthyﬂthmp%ene -sulgdn m p 12_8_- 13.0_ o
N-(4-c or o- 3- et hyl - 5-i soxazol yl - 2- [3,4 (met hyl enedi oxy)-6- m

et hyl ]&henyNa{Zr[(ﬂacahbldzmpheﬂmmhqdfeaa&smdnybpmld e A (3

4- et hyl eneﬂf

ne To
(3, 4- net hyl en@j(;?/oxy fuene E{hrﬁ)ﬁhenﬁ Jt lﬁ%y(’rfcg e (YEs AP ed8Ped with a
col d wdesribedtih axasapadma@lbydhemmamc mdmgcmaaen bf(NQ24a-tnethyi- 15 The

: m%”rgamsrﬁ%éﬁegfwﬁ pé’é“’b"i f%pg%gp up, water (100 m) was added and

the resal iltered and washed with water until
the agueoug-i{4-hidtaliphemahgiithphess- B-IhlﬁotwaihldBWesm id was dissolved in

Et OAc (250 I|d was filtered off. The
filtrate m@mé%- E‘f‘@he“ﬁtﬂs'i/gt"&’l“?f'?c ﬁPf@d Ui NS ITGHBEACES 1 atm) for 12

POHS ?amnbneeaﬁtaxamp%mm xisufgeNVYaSM hﬁ:@h\{i]dhét@é’tﬁﬁ]lmépheh% catal yst and the
| ra conce e avap
(3, 4- rrﬁ‘te'\]ﬁ?ﬂ@r‘?é{ﬂl fs&@y Ess'ﬁgwﬂ ‘Va?fﬁ l‘? 'é’egéﬂf‘&?mgdnﬁusgﬁomfeg?esteltﬁﬁ (5.49 g, 87%

yi #6d) poflssidr{ 4al€ HIIQD\QdQIyn@&H%l‘SI& o eXR IOk dordeshdndng NRifanienedi OXY) 6-
nmet hyl EF@%' am_ngcar bonyl 3-t hi ophenesul fona m de 25

N-(4-c ¢4 ﬁét’%wed‘s i soxazol yl - 2-[ 3, 4- (et hyl enedi oxy) - 6-

net hyl Epheny-arbiaas hfaw\,tlﬁsbmz@n}nm%&@. APRGRINARhDYRLLS] zed in the
~same nmanner saﬁo@fﬁapl e usi ng (3, 4-mnethyl enedl oxy) - 6 met hyI aniline. The

crude product was pur| f| ed by preparative HPLCto giv
N (4-chl or 0N3 wlom 51ethyl 5 |soxazo|yi} -2- I(4 methynphenethyl}thlophene 3-

20  sulfonamide was prepared, as described in Example 10, using 2-[{4-methyl}- -
- phenethylithiophene-3-sulfonylchloride and §-amino-4-bromo-3-methylisoxazole
in 52% yield.
EXAMPLE 25

N-{4-bromo-3-methyl- 5—|soxazo|yl} 2- [(4—methylphenoxylmethy!]thlophene—?»-sul-
25 _-fonamlde .

A. N {2-[{4~methylphenoxylmethyllthlophene—3-sulfonyl}pyrrole
- N-{2- [{&methylphenoxy)methyl!thsophene 3-sulfonyl}pyrrole was
prepared as described in Example 20A by reacting N-[2- bromomethynthlb— :
phene- 3-5ulfonyt]pyrro%e with 4- methyiphenoh in 81% vyield.
30 B. 2-[(4-methylphendxyimethyl]thiophene-—’.‘.%-sﬁ!fonyl ‘ch!oride
| . 2-[(4-n‘.|ethylpheno$<\f.}m'é_thyllthiophene—B—sulfonyl chioride was prepared,
as described 'inr'Exarn‘p!e.TBE, using N-{2-{(4-methylphenoxymethyllthiophene-3-




i soxazol yl) - 2-[3, 4- (et hyl enedi oxy) - 6- met hyj | phenyl am nocar bonyl - 3-t hi o 30
phenesul fonam de as a yellow solid (45%vyield, mp. 60-62C). 16 July 2005

- 138 EXAMPLE 27 16 July 2005

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

yl ) phenylam n o ca rbon yl-3-thiopyy.en esul f on a mde A Methyl

3-am no- 2, 4, 6-trimethyl benzoate 5 Methyl 3-am no-2,4,6-trinethyl benzoate
was synt hesized in the sane nanner as (3, 4- net hyl enedi oxy) - 6-met hyl ani | i.ne

(see E@ﬁm’\ 5%@01 %y basic hvdrolysns (NaOHIEtOHl followed b conversxon 1o the
N-(4-chl oro- rret% -5-1soxazo met hoxycar bonyl - 4, 6-

trimet hmfoegh@mgaﬁulﬁ@udrﬂbWP @-‘iéﬂ/oo\ﬂﬂénesul f onani de
N-(4-chg oro- n?l IJ}XJ; 35m %ﬁ-’éﬂﬁéﬁoz?ﬂ OHARIANNCHROM At A1tnfh-6 10

tri met hygph pmé I ophenesul fonam de was synt hesi zed in the
sanme manner ‘as except that DVF was used instead of THE and
t he Heacti onN {%e}me@t-ledtfat 5- l@@@¢lmﬂ-~25[(ﬁmﬁtﬁylpmxzmmimmuct was
~purifie ip preparative H LVE o o : L

N- ( 4- CFH §rn8 SLmot an]a %V\Irass& é‘aﬁa %l_ﬂé([sg:nbed in Example 10, by reacting 3

met hoxycﬂamtmemjdnyz?_él{rsntathmﬁtdmpky)p#mhylﬂtahbhmrwbbh;SI arginbivt-bpiendsul f onam de

15 as an % Vi 66- 70C EXAMPLE 28
N- (4- chl ( 6-1r1i net hygphen yl a
efiviioRareEnbrorsy i & pBide ot s PG oy gphen
cetyl 3-thio- phenesul f onam de EXAMPLE 26
(4-ch oro- i.soxa o I henyl acetyl -3-thio
b enaadr g“g é“\xgé X q%ﬁ é{lﬁge"‘fg'ﬁén%ré%nzarpas 1¥0r Exgrrpl e 5
u5| ng '? sviRPiReeaLR ? "8§ 5‘“‘8
N- (4- Ch| OI’O A: WEthlyh'rﬁethﬁl@K@ﬁ@*w{ﬁ- adre{tHaniline

met hyl - rret hoxy) am nocar bon su am de. pr oduct
was pur i f| ed 'y #L&E’ﬁ‘ ‘&B&‘u‘hﬁ‘% 'Bﬁeé{‘]%&é’ﬁfﬁ? r\'? agely ﬁ%gﬁgégq?l n CH2Cl 2)
to gl \él&)oled émth a ﬁoild water bath wlas added 2drop\éwse nitric acid (7&)%, ? mil}. ath 5
N- (4-chl oro- 3- net hyl - 5-i soxazo 4,6-tri] eny ty -thio 25
phe?'\%s ull P® MRLERe WeS %”?Glf%l"'?é‘l‘&) yﬁ% gtk Hppwa m?il@%:f’zlp ﬁgﬁ‘g

N- (4- chhed Qh@ré%ﬁ&nhﬁ'ye‘iobﬁ&é@ié&bﬁéqwas fiRedbdbariar WwaBtiday W)t hearet antit the

m nocar bonyl - 3- t hi ophenesul f opam

" N- (4- chP@veRus. fﬁ‘éﬁwy\rvas opiggREE of 7 ye“f“( solidy wag dissehietHf IS BASHFPAmi no- 30
_ car bony hBaddhiRRhangsolyf andeidsonuas as Yitkhasifr.ethd firRewassabjEetier as
Exanpl e 3. The-crude product was purified via pr epa{‘at ive HPLC to give
N (4- 1o catalytic hydrogenation {(10% Pd C 1 atm} for. 12 hours. The reaction
20 mixture was then filtered off the cataiys_t and the filtrate was concentrated on a

rotavap to gi\fe (3.4-methyienedioxyl-6-methylaniline as a brownish grey solid

{5.49 g, 87% yield).

. B. -N- (4—chloro~3—methyl -5-isoxazolyf)-2-[3.4- (methylenedsoxy} 6-
Y ‘ methyl]phenylammoca,rbonyl-3—thuophenesulf0namlde;

25 N~(_4.-chloro-3—methyl-5:—isoxazol-yl)-z%{fi,4-.(methylenedioxv}-6~'

: meth*ﬁ}phenylaéninocarbonyl-S-.thiobhenesuIf_onamide ‘was synthesized in the
_sérﬁe manner as Example 3 usin_‘g (‘3,4‘methylehediqx,y}-G-methyIaniiine. The
crude broduct was puriﬁed-by preparative HPL‘C‘to‘give N-{4-chloro-3-methy!-5-
: isoxazoiyll-2~[3,4-_(methylenédiqu}—Gimethy_llphenylaminocarbony!-S—thio—

30 phenesulfonamide as a yello.w solid (45% vyield, m.p. 60.—621°C}..




chl or o- 3- net hyl - 5-i soxazol yl ) -2-(2, 4, 6-tri met hygphenyl am-nocar bonyl - 3-t hi n
16 July 2005 -139 phenesul f onam de phenesul fonam de as a

yel | owi sh- browni sh powder (410 ng, 30%yield, mp. 45-480C 16 B5MRPPE 30
N- (3, 4-di net hyl - 5-i soxazol yl)-2-(2, 4-di net hygphenyl acetyl - 3-t hi ophenesul f on
a- .5 mde N (3, -138-

4- dlnethyl 5-isoxazol yl)-2-(2, 4-di net hygphenyl acet yl - 3-t hi o-

phenesul f onam de was synt hesi zed by the sane net hod as descri bed for

Exanpl e 5 using 2, 4-di net hyI ber@mmptﬁ ori de and :

N (3, ?réﬂ] t hyl - 5-i soxazol yl)
2- (N "{/:rf‘?hl o %waa?ﬁxﬁé‘&'&ﬁ"ﬁd AyretborycBpet@sdiét onani de. The crude 10
pr oduct ripgthvhphesylagingcarganykB-thigphgnesulienaride gr aphy (el uent 1 % methanol

in CH2CI2) and fusdbes Jéaﬁnerzemt@me\fﬁy:b@rz(;aw gi ve
N- (3, 4-di net hyl -5-i soxazol y

(2, 2 di met hy\igfheh3iaaeee 2. 4@ vw%bwewmw Frisnvaeherized isehé szoki d (34%

) ld a Srhe n et laifine e
;bez %2‘“ 4%?%5# %}? %hglin\é/éa%;%ﬁ% i {l??" mﬁilenegsh?%%ﬂ o%%)m de

N- (4- chl or o83- net -ﬂBlor@-6x'aEﬁwySjlsﬂza(tﬂy%?dﬁhaeﬂsogpmhyrhmm.ﬁL- 3-thio-
phenesul f onam de tmtwmesiaz‘éltbdarbmhéfisawehwmnﬁmzamdéor Exanpl e 5 using

2, 4- di net hyl
N- (4-chl org hg%rré%ﬁlﬁr Hh ggz alz‘}'wﬁz {ﬁ_ {"}?xpfcafbonvl -2,4,6-

N -Het Hﬁm)faftﬂphwdarbmw:lariﬂmvhﬂablhemmhﬁommmddewaﬂwnﬂmsdedmii@i@buct was 20
pur L1 QmmbhE b ek XA ERY SREO0 ARPOME WS e 10080 BRRRE o] H2C2) Lo
N- (4- Chhe)r@@one&mhe&edsa:tm fdr)o Beura, 4Ftdi avatid peqle 0 Waagridyied 3- t hi ophenes

ul-- f O%@ga?&w% I-?ﬂéf go %R’%O/Rl )Ul L%i’o g‘rgethyﬁﬁ |so>gazoly ¥~ Mgl—'E 32

N-(4-bro
xazol ygmezchQﬂyahflubﬂvmzhy,@pﬁnmhauﬁtew!a&urﬁddaﬂp}hﬁne&uioph&'ﬁesﬁ;ﬂ&@dﬁﬂd@

t zoI hygphenyl acetyl - 3-t hi o- '
phenesual fon%gnw i OWg édg Vﬁalc{ ngs%@e@(&m%ner as for Exarrpl e 5 using
2, 4- di met hyl benzyl chl ori de ancEXAMPLE 28
N-(4 br soxazaol
N - net h é O'%E'i B?Sh%]'s?%‘a?ﬁw%%@n@éﬂ%ﬁﬂp&gnﬂ?ﬁ%‘%? G'Ef@ product was 30 .
purifi é’ Wiengmide,| urm chr omat ogr aphy (el uent 1 % met hanol in CH2Cl 2)- and
furt her by pN-Gpahilatd- BQné'myGStlﬁn@le@I) 2-(2,4,6- trumethyl}phenylacetyi 3-thio-

N-( y bro Q 5- |soxa%ol éZ 4-
T oy TR PR AR o DTG 1t SHATIBE ™SS %8 SoFrampledyTel d, m p.

58- 2,4,6-trimethyibenzyl chioride and N-{4-chloro-3-methyi-5- -isoxazolyl}-2-{N-

' methyi-N* —methoxy)ammocarbonyI-B—thlophene-sulfonam|de. The crude product
~was purified by flash column _chromatography {eluent 1% methanol in CH,Cl,} to
\ give N—(4—chlor'o-3—methy|-5¥isoxazoly[)_—2-(2,4,6-trimethv|-)'phenyiacétyl—B—thio,—
25 _phenesulfonamide as a solid (31% vyield;: m.p. 42-46°C).

' EXAMPLE 29

N (4-chloro-3 -methyl-5- lsoxazolyll-z-(z 4 6-tnmethyilphenylammocarbonyl-3-
thiophenesulfonamide

‘ N-(4—chloto-3-methyl-5—isoxa.zolyi}-2-(2,4,6-tr_imeth’ynphenYiamino—
30 carbonyl-3-thiophenesulfonamide was synthésized in the sarﬁe manner as
' Example 3. The crude product was purified via preparative HPLC to give N- (4~
chloro-3-methyl- 5 lsoxazolyl) 2’(2 4 6- tnmethyl)phenylamlnocarbonyl 3-thio-..
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N- (4- chl or o- 3- et hyl - 5-i soxazol yl )-2-(3, :
5- di met hyl ) phenyl acet yl .- 3-t hi ophenesul - fonami de 16 July 2005
N- (4-chl oro- 3- et hyl - 5-i soxazol yl )-2-(3, 5-dinethyl) phenylacetyl-3-thio 5
phenesul f onam de was synt hesi zed hBgt he sane nanner as for Exanple 5 using
3, 5-di net hyl benzyl brom de and

N-(4 chl or o- 3- met hyl - 5-i soxazol yg- 2- ( N- net hyl -
&Qd@i'ge)salfri'} idE Q@Wyeﬂ%\nkzm BRIVGRSS %&%@WW@ R of Lidde Ripoduct was
pur| fie as

col um chr omat ogr aphy (el uent Zg% met hanol in CH2Cl2) to
give 45 48°C)

N- (4-chl oro- 3- et hyl - 5-i soxazo%-/x §O 5-di et hyl ) phenyl acet yl - 3- th| ophene
sul 10 fonam de as a solid (57%Yyi eI m p. 45-50C). EXAMPLE 34
N- (4- cNI-(Gr@dﬁnmvmisosaamkaz(Zldyqu@tbﬂ)phenvlacetvl -3-thiophenesulfona-

5- dénetd¥yé ) phenyl acet yl - 3-t hi ophenesul - fonam de N- (4-chl oro- 3-net hyI :
—soxazolyl)-2- 5-di h he: et vl sul f onam-de vvas S
synt hesi zedﬁ&z%ﬁg"%hgr@r%g%eoﬁﬂgéa@ Oé-x\‘—&%h IP%HegMagétHPg%@SS di net hyl benzyl

chI ori dae@éudlfbhérﬂrdehlvaﬁ syr&heaatdstyby&hb samzmémdzas(dvésnmetdyﬂor
pur 1 BBy P 480G e NS RaT ARt L e e TR Gredl 2) to
give bLMnﬁh{wmn%’etmaty*whmﬁcamazwybbh&e@auonamude The crude
- di I 0
> 3I m;tgpch@}hengwl acﬁlqtg%_/l:-g) B%etnsm c? Dr%p\ec rom%gc)ogfrgp an](equen?sl /ame(t)tlmlmdolg?’?’ﬂ) yield,

N (4- cldrpony 3nare&dﬁydm‘§~ (rePANATOE )HPLZS {03g|4e e, hydieeesh- m@maﬁﬁ\(ma-
acet oxyet ’h

phenyl ami noca rbon y t hj ophenesul f gn
2- (3. 44 %ér%meémmhs&wfﬁﬂﬁé’r&fﬁhipphfémaﬁsnaf@@eTBS SRy rI A viela.
2- (3., 4- et hyl enedi oxy) phenyl ammpe@ad (5 g, 25.75 mol) in anhydrous .
THE (20 m) at 0C-was added |BH3 T The m xt ure

F ,
was st iN-Fsahlgo- ?‘M‘('éﬁ@?‘%‘f‘bzf(&“ ﬂ!‘"i'\e‘h‘f'ﬂ’t\ﬁﬂ?"l?cﬁ‘ﬁl E‘ﬁ‘—'lﬁpl_;’ Bvaporated on
a & afapemid§e residue was treated with water 1100 m) Aci d| fied and

extracted wipfy ehaes- 3£T2ethy|1@&o%ieiylﬁaﬂl&vﬁ-ld.r@éthwmxea?damm 34mider 30 reduced
D e fcnasgiwas sythoarsat n thE Somb manner 2 Tt Exampls 5using 47 @ 98%
yi el d) phgeegtmcspam\uas synt P .
‘ 2,4-dimethylbenzyl chloride and N-{4-chloro-3-methyl-5-isoxazolyl}-2- (N-me_athyl—
N'-methoxy)aminocarbonvl-Schiophenesulfonamide. The crude product was
- 20 - purified be flash column chrbmatograﬁhy (eluent 1% methanoi in CH,Ci,) to give .
N-{4-chloro- 3- methyl-5-1soxazolyl}-2-{2,4~ dlmethyl}phenyiacetyl 3~th|ophenesul—
fonamide as a solid {(562% yield, m.p. 48-54°C).
EXAMPLE 32

: N- (4‘bromo—3 methyi 5-|soxazolyﬂ-2-(2 thethyl}phenylacetyla—th:ophenesu!~
25. fonamide .

Yy

~ N- {4-bromo- -3-methyl-5- |soxazo|yl}-2-(2 thethyl}phenylacetyl 3-th|o-
phenesulfonamtde was synthesuzed in the 'same manner as for Example 5 using
2,4-dimethylbenzyl chloride and N- ,{4—bromo -3-methyl- 5-|soxazolyl) -2-{N-methyi-
j N'-methoxylaminocarbonyl 3—thiopheriesulfonamide The crude prdduct was-‘

. 30 purified by flash column chromatography (eluent 1% methanol in CH,CI;) and
further by preparative HPLC to give N- (4-bromo—3-methy! 5-1soxazo!vli 2-(2,4-
.d|methyl)phen.ylacetyI-B—th:ophenesulfcma_mlde as a solid {28% vyield, m.p. 58-
830G, . o . - _ :




-141 B. 1-acetoxy-2-[ (3, 4-nethyl enedi oxy) phenyliethane To a stirred
sol ution of 2-(3,4-nethyl enedi oxy) phenyl -1-ethanol (1.68 g ‘i‘ 1) in
dry pyridine was added acetic anhydride and the resultant 184 Y?gﬁ;’o m xt ure
was stirred at 80C for 1 h. The reaction m xture was poured into ice 5

wat er and was extracted with ethertgq® x 75 m ). The conbi ned et her extract
was washed with water (2 x 50 m), 5% HCI (2 x 50 m ) and then with 5%
NaHCO3 (2 x 50 m). The organic |layer was dried over magnesium sul fate and
the sol vent was renoved under EXdudlRidE pBessure to give 1 -acetoxy-2-[(3, 4-

met hyI | |.et hane ol..i . 81 % |eI d). 10 C

1- acet g\g‘?@%ﬂﬁ%’%@ﬁ '5e Fenes "@f&)%% m%'ﬁ;éhqéﬁ@\ﬂ KEtEhigphenesyl ¢ o

solutlon 0 acet oxy 2 [ (3, 4- met hyl enedi oxy) - phenyl | ethane (1.7 g, 8.09

mmp i n acetN-¢4-aloch-§-heni)s i&a&aﬁﬂlﬁﬁgq(B@ ARSMpheNSERLEakGd. HNO3 (4.5
lﬁ st{%c{ed at r?‘ﬁF g_'n;ﬁerature for 30 mn. The reaction mxture

vvas pou:hgaeﬁ . Yat it PFUB? flanaeiets {51 B@de Srysineer ed, 15 .

—-washed SAB{dﬂnuﬁ{y&fenand)r&hhﬁdar\mﬂe(ﬂdHld}h 3‘@1@%1511% i 2- [(3 4- o

met hyI jedi t\%) 6-ni trophenyl] ethane (1.8 g, 88%)&?Ee)ly§ :ﬁﬁ@k%é{w

1- acet J“?t Prtaminaceipnyhaaniorysnesulisnamighenyne étq%ri@ﬂdtmewgal uti on of

1- acet @xiyified | ma%hm%tdary& BRRH e w3 13 ol )
in et hg(?r&ajcetbgt e was égﬁ%aag(ﬁzﬁ’gblh%ﬁp%z?ﬁ%tt%ﬁgaﬁ‘ Cd&'f)gq tgtq oh 20 using

10% pal - §urtifi o %eéhﬂtﬁ‘i*seimhﬂw (@d-dimeayliphenviaee it drihivhisereatlal yst  was

fi lger egnﬂﬁ@et;ﬁea SQIAVE@T, YRk, r,ﬁqp\@d goger reduced pressure to give 1-
acet oxy- 2-[ (3, 4- et hyl enedi oXy) - 6- am nophenyl )ethane as a solid (0.69 g,
98% vyield). E EXAMPLE 34

N- (4- CIN- pt-emardn@lnmfhysfy IS RXAAAl- x'(i#a.h%méh@nesﬂ%@&gﬁﬁw ¥herdsld 25

acet ox¥ghdide! phenyl am nocar bonyl
N-(4-chl or o- 3- et hyl - 5-i soxazol yi )-2-1- 3, 4- (et hyl enedi oxy)-6-(2 -
acet oxyet hyN-(4-phlerey$ amﬂf'n‘dtfatsb@ﬂmiviBiZﬂﬁj%th@ﬂmmhéwiamtdEBMS synt hesi zed

i n{she ls [ rified by
pr gpar ﬁ?ﬁ%%ﬂgﬁl‘r"t&g@ﬁémg ‘?ﬁr‘ﬁ' g’ﬁbgs nRFP %sro%,(\%z&ig% P! 4-7 30

( met hy [Repralimneshylbegzyl zthlmélemqprHﬁC)ﬁliqm@ﬁylbmﬂ ﬁ@malaoimm.Z—GHdmmphenesul f ona-

i Xiﬁp agy %nx%\tﬁl/glc{ea)ﬁ%dcgmoRQH\g@ﬁlog!jfgr@smfgllngmdg] Prnd &l Groddd: guly 2005 ‘7-142

purified by flash column chromatography {eluent 2% methano! in CH,CL,} to give
N- {4~chloro 3-methyl-5-isoxazolyl}-2-(2,5-dimethyl)phenylacetyl- 3-th|ophenesul-
20 . fonamide as a solid (33% vield, m.p. 72-76°C}).
| ' EXAMPLE 35

N-(4-chloro-3-methyl-5-isoxazolyl}-2-[3,4-{methylenedioxy}-6-(2- _
- acetoxyethylliphenylaminocarbonyl-3-thiophenesulfgnamide

Ny A. '_2-(3,4—methy!ened'ioxy}phenyl—1-Ethanol A
25  To a solution of 2-(3,4-methylenedioxylphenylacetic acid (5 g, 25.75
mmol} in anhydrous THF {20.ml} - at 0°C.was added BH;THF (40 ml, 1.0 M in
THF). The mixture was stifred at room tempefﬁmre for A1 h. To work up, THF
- was evaporated on a rotavap The res:due was treated with water {100 mil)
ACldlfled and extracted with ether (2 x 100 ml}. Removal of the soivent under

- 30 reduced pressure gave 2- (3 4- methvienedtoxylphenyl 1 ethanol as an.oil (4.7 g,
- 98% yield).



3w s Ul fonam

Il O her conpounds that have been prepared by the above nmethods or routine
nodi fications thereof, include, but are not limted to:

N- (4-chl or o- 3- et hyl - 5-i soxazol yl)-2-((4-net hoxyphenoxy)ca?%‘&f%?%% ophene-
3 5 sul fonam de, N-(4-brono-3-nethyl-5-isoxazol yg-2-{ (4-net hyl phenoxy) car -
bonyl ]t hi ophene- 3- sul f onam de, N-(344br ono- 3- net hyl - 5-i soxazol yg- 3-[ (4-

met hyl phenoxy) net hyl ) t hi ophene- 2- sul f onanmi de, N-(4-brono-3-nethyl -

i soxazol yl)-2-[{4- net hyl phenoxy) et hyl ] t hi ophene- 3- sul f onam de,

N-(4-brono- g 1-acetoxy 2 {(3.4-methylenedioxy)phenyllethane
met hyl - 5-i soxazol yl )- 3-(4- net hgl -trans-styrygt hi ophene- 2- sul fonam de N (4
10 To a stirre soiutuon of 2-(3.4- methylenedloxy phenyl-1-ethanol {1.68 g

b i 3] | f d
N[OE“Z ﬁpofmmh@ m%’r*}ﬁ??&égﬁ? S\r?’)é!(s)a%cgfe(i%dmt: mﬁhp&mﬁegmg&éﬁ@mm&e&cﬁm onani de,

2-1(, 4nm§tdnfy wmmyqaca;taﬁ‘]q mfobgeﬁé'ﬂfieé‘i}loﬁ‘dﬁaﬁ”'iﬁ Was poured into ice-

N-(4-bro I t hene-
S A e L g e o

tolyl )b:itnmlaemmi@ﬂmumlmnain(cf@nﬂ@% HCH b x 2 ingnd tepswik 56k yg- 3- (4- 15

oL BRG] ok KO, Pl U gRRE NS Pu R Fradeblib L GfRe B! Y -5

i soxaz -tran t hi"ophene- 2- sul f onam de,
N- (4- the solvent was removed under reduced pressure to give 1-acetoxy-2-{(3,4-

](c:glnor grﬁ:\%%tgefengdloxwpﬁeny Z, a¥1| }as a[s%hélﬂ( geé @{%WQHPXW benzyl } t hi ophene- 3- sui

N=(# chl or o-@&- rrethyds‘:&okﬁaxaz,ehthmeb(eﬁonﬁtﬁ}ylt:@mgﬂimhmeyI ) am nocar -

bonygthloph e- 3-sul f opam d t - -2-1(3 20
Ry oxy |- 6.1y PUEER A9 Aot de R BER P T L SpEHa s S AR ek dae

N‘ (4- br(QUDgS-B 09 mmol} in acetic acid {10 mi} was added, d’ropwise concentrated

met hyl - 5- |soxazoly 3- met hyl enedi 0x | }t hi.ophene- 2-sul -

f onani déNONI¢-3- 'Bpo(rgﬂi %&%ﬁfﬂ&édgtf O&é%f’era}/%eq +1Hy| c'}er?ﬁgnrypq]

t hi 0thﬂB€tur3 -whé pemeniige, water (100 mil. The precnp:tated solid was filtered, '

e Toh oot A Aol N LY .0
N-(4-brg rEaidRyl-6 Pite Shea I thanS- ([133 4 35% vield).

(|\|_m(321h¥)|r g?rg |3 rr)el‘% hi,{a%ggox?rzilﬂg -‘-1] ;[nbeltho :oxy] 32&:‘:.80;; enyﬁéthane

Inf?éai Oi(;e(asflu{.éﬁlnmtéa&&m@metmwatbhemw-&%nmbﬁmme (0.8 g,
I e

| soxaz by BolL PtyYIRSEEYE $RS A YERISHBIRER. t© SHPPER AR enation

N (B04- Qi t1|@})% gﬁnadtum on carbon {100 mg) at 50 psi for 30 min. The catalyst .

i soxazol yl nmet hyl enedi oxy) pheny th| hene 3-sypl f onam de,
N (4- ch’laérftbteSﬂChé'f%VPe- splyard v ges.- ‘("Ejeﬁyf'ﬁ% ?1 v Shé&nYq am

i nocar bQ&sYtka_ QL[?S AQnoisRAedosils Qnﬁmp@enﬁl&h@i&e{ssa sHIRCIOUEd By 9BeSe set
forth in TABLE ‘that are not specifically exenplified herein. 16 July

. 2005 -YieBl. For exanple, N (4-brono-3-nethyl-5-isoxazolyq 3- (2 met hyl - 4, 5-
~ (methyl enedi Exy)CWW&U&‘H&W%&&HM]W%&MI&&&MW&m?t hyI 5‘

25 acetoxyethylI]phenylamtnocarbonyl—3—thlophenesulfonamide
| " N-(4-chioro-3-methy!-5-isoxazolyl)-2-{3.4- -(methylenedioxy)-6-(2-
'acetoi(yet'hyl)]phen’ﬁarhinocarbonyl—34thiophenesulfonamide : _
was synthesized in the same manner as Example 16. The crgd'e ‘product was
_ purified by preparative HPLC to give N-(4- ch'loro 3-methyl-5-isoxazolyl)-2-{3,4-
' .30 (methylenedtoxy) -6-{2- acetoxyethyll]Dhenylammocarbonyl S-thlophenesutfona—
| mlde as a dull yellow powder {1 2% yield, m. p 78—82°C)




B g Ul fonam”q (*Pﬁﬂ ‘Exanpl e N- ( 4- br onmo- 3- et

i soxazol yg-3-[ 2-(hydr oxyrret hyl)-4, 5-(nethyl enedi oxy) ci nnanyl
| t hi ophene- 2-sul - fonam de,
N- (4- br ono- 3- net hyI 5-i soxazol yl ) -3-{2-[ (tetrahydro-4H pyr Hhduy 8005
yl xoy) met hyl 1 -4,5-(met hyl enedi oxy) ci nnanyl )t hi ophene-2-sul fonam de and
N- ( 4- -142-
br ono- 3- net hyl - 5-i soxazol yl ) - 3- (2, 4- di net hyl ci nnanygt hi ophene 2-sul f onam de
have been prepared in the sane manner as
N- (4- br onp- 3- et hyl - 5-i soxazol yEXABWPLE 36
[ 3, 4- (met hyl gpedi oxy) -t r.an t hi o ene 2-sul f onam de. N-(4 br ono- 3-
net hyl - 5- |so§g12(glc3c/’fril'%°§ s 1 tt'h%)/’l Qfle"EPr(’ Hﬁyethﬁé’&%?(wmb% flet hyl -
(thi ophenanémdmdﬁuofn@rtamede inaide Nordade mdiBimire@Bbhy| - 5- i soxazol yq-24(2, 4, 6
J;r;:,]gg? qﬁég b:%ﬂ)ré @V,S,il, my?gr—]lgg)?azolyﬁ% [(2nn?é?hggyg]h%\égxaggrgoml]et 1%:)?13%' g— the same
N- (45 br amon3rai, WJ(4-5rd:ﬁM&ia@{wﬂ b= .&M&ymn¥Mﬁﬂsﬁbei&+ .ophene-

| -5-1soxazol yl)-3-{[2-
pt opy! -2 HE ee‘T’léH'if‘HW’?'ﬁﬁeﬁb@@y‘]’ﬁ?@“ton%”)fithﬂo‘bﬁéﬁ@mkmsw(ﬂﬂnam de has been
15 pr eRﬂéﬂmﬂﬁ%nbhﬁrﬁe’%ﬁﬁItﬂ%ﬂ@ﬁe-@%%ﬂté‘mhﬁo”n(-@'b%’rﬁg'% E&' pgxazol yl) - 3- [(4-
nmet hyl henoxy i ophene sul f onam de and dio- 3- net hyl - .
i soxazdFRzviIra! “ﬂ’ ‘(‘ﬁ’émlﬁhe@ﬁéﬂwwqfh'@ﬁb&% ﬁévﬁwmlhﬁoﬂ%m:@n@ﬁl-f onam de.
N- (4- br @BBwRSTBEMbbry D=3 8% RER 1R 2- s[tﬁynﬁ%&mené 253&#?5%51}:(4 enﬁ di,0xy)
phenet hyI |- thi oRhene 3-sul f onam de been prepared 1n‘the sanme manner
as. }\Q( ARrBRYnr Mg hyl-b-isoxazolyll-3-{4-methyiphenethyl)thiophene-2- sulfonamide, N-
3 et P Groire AR YL 1oty 2 - R AL RDRARS LS 51 i, pRhgne- 3-sul fona
N- (4- br'aifis- B-tfebreyna- §ﬂi‘%‘bxbﬂﬁwhyolsﬂ“@%?z-mqthMhmvlphewﬂttﬂe;ﬂwnfeonam de,

v (o br SRR e BBt (e SRR R o2
]'c\;gd' br@ﬁ@l@nmwzsgﬁpew@zol"%ﬁ Bm(r@ mm;;y@{wgyﬁ)évmﬂdahenﬁ Iz)fﬁl ozﬁene .2
Pt bt b SRR TR D

sul f onam de, - 4 br ono- enyl ) t hi-ophene-
2-sul f dﬁ@ng[y!) -3-{4-methyl- rrans-styryl! ~5- {4—toIyl)th:ophene—2—sutfonam|de N {4- :

- N-(4- br ofm: 33 H?ett {Isgokggc;@ml{g%— f‘%ff\ﬁ;‘géﬁgwg%ﬁl ﬁ‘ S %E) sul f onam de,

- N-(4- brorm -

-1 SOX
sul f onaamide, N (4 chiloro-3-methyl- 5-isoxazolvl! 2- [(5 methyl -3- lsoxazo{yllammocar-

ygﬁl P(r)namlgjgﬁ% %éu#g& ?rg‘lt %9‘43 |soxazo I "% #ﬁh?)}%ﬂggfﬂ ;B?hl ophene;

2- 2Q fysmexydd®-pyridazinyl)aminocarbonylithiophene- 3~sulfonam1de N-{4-bromo-3-
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N- ( 4- brmmeﬁwrmmubyher&»rz&olfaﬁahtﬂq, N-(4-bromo-3-methyl-5-isoxazolyl}-3-(3,4

henyl) t hi ophene- 2- sul f N- (4- hyl -
(2- 9t T ety R ORY A, t?gfys-gtgjryll](t)ﬁoggeenei—ggifor?arr]r%crined%j (4- br(omol?:ra ?nrrgth\?;l ge thy

|soxazolyl)~2-{(4—methyi]phel_'lethyl]thlophen_e 3~suifonam1de. N -(3,4-dimethyl-5-

i'soxaz‘olyli~2—{4-tolylacety{bhenyl)_thibphene-B-,sutfonamide; N4(3;4—dirhethy{~5- :

isokazolyi}-2-{3,4~(rhethyienédioky)phenylacgtyl]thiophene-.’i—sulfdnamid_e, N~(4—

chioro-3-methyl-5- iéoXazolyI) 2- {.2 hydrroxy 4 'methylphenyllaminocaf.bbnyi}thio—
30 phene-3- sulfonamtde and others, including those set forth in TABLE 1 that are

not specnftcally exemplified herem




| soxazol yl ') -3-(4- iso-butyl-2-nethy|phenyl)thiophene-zésulfonanide and N—(4'

5 brono- 3- net hyl -

5-i soxazol yg- 3- (4-i so- pentyl - 2-met hyl phenyl ) t hi ophene- 2- su@dﬂyzg‘%de have
been prepared in the same manner as N (4-brono- 3-net hyl -

i soxazol yg-3-[ (3, 4-net hyl enedi oxy henyl ] t hi ophene- 2- sul fonam de (see,
Exanpl e 125 of International Paté Application Publication No. WO

96/ 31492) . N-(4-brono- 3- net hyl - 5- |soxazol yl)-2-[2-methyl -4, 5-(nmethylene 10

O e e L oo & b QNG 2,388, P393 REGPAL 8 11 the same
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have b re are ner as br ono- 3- net hyl - 5-
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N ( 4- h@ﬂuﬁeﬁwlﬁﬁehyﬂhvﬂthlqmeazdl-ty.ﬂi)opaMde (havhdslesn?.rmw Intheisagiazol yq,

N §/ 4,5 Hg%hrrqe?gg N b SRAED E“ﬁ{sbxé‘%oaﬁﬁ%? a- ﬁ@ifhy%ge.?éml;ihﬁ@shgmpounds or

used as descri bed
her ei n.3- aih&mahﬁimeutzmmdﬂé 324a,ccbep¢ -fitvireo- aemzuhat -Piemxazdlyit B ng the salts,

L g PR PR BB S P e s, et
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B I e L N,
N (4- chi®rpoigt mefBM- trﬁeﬂh$ﬁhédiﬁk\mbhelﬁ)’(\fh@th@l}tﬂnlpmo&-yuiB)namade -
S —

_ thiophene-3-sulfonamide has been prepared in the same manner as N-{4- bromo—

'26 3-methyl—5-|soxazoIyl}-2-[(3,4—methylenedtoxy)phenethyl]thlophene -3-suffona-

| mide. Compounds, such as N-{4-bromo-3-methyl-5- isoxazolyi)-3- {2-tolylithio-
phene~2rsulf0nam:de, N-(4-bromo-3-methyl-5-isoxazolyl}-3-(3- toiynthuophene-2—
sulfonamide, N-{4-bromo-3- methyl -6-isoxazolyl)-3- (2-tolvl}th|ophene -2-sutfona-
mide,: N-{4-bromo-3-methyl-5- isoxazolyll-3-(3-methoxyphenylithiophene- 2-sul—

. 2B fonamtde N-{4:-bromo-3-methyl-5-isoxazolyl)-3-(3- methoxyphenyi]thlophene—2—

- sulfonamtde, N- (4-bromo— -methyl-5-isoxazolyl)- -3- (2-methoxyphenyl)thiophene—
2-sulfonamide, N—(4—bromo—3-methyi—5-|soxazolyi]-3-{4-eghvlphenyl}thto_phene -2-
sulfonamide, N (4- bromo 3- rhethyl 5 i'soxazolyli 3- (4-propylphenyl}thiophene-2-
sulfonamide, N- (4-br0mo 3- methyl -G-isoxazaolyl}-3-(4-iso- propylphenyl)th:ophene-

30 2- suh‘onamnde N- {4-bromo-3- methyl-5-isoxazolyl}-3-(4- butylphenyl)thmphene—Z—

- sulfonamnde, N-{4-bromo-3-methyl-5-isoxazolyl}-3- (2,4—dlmethylphenvﬂth|o— '
' phene-2-sulfonamide, N-{4-bromo-3-methyl-5-isoxazolyl}-3-(4-iso-



phenyl am nocar bonyl ) t hi ophene- 3- sul f onam de, 10
N- (4-chl or o- 3- et hyl - 5-i soxazol yl)-2-(2, 3, 4- trlrrethoxy 6- carboxyé
phenyl am nocar bonyl ) t hi ophene- 3-sul f onam de, 16 July"2005
N- (4-chl oro- 3- net hyl - 5-i soxazol yl )-2-(2, 3, 4-tri net hoxy- 6-

‘et hanesul f onyl phenyl ani nocar bonylgst hi ophene- 3- sul f onani de,

N- (4-chl or o- 3-net hyl - 5-i soxazol yl )-2-[2, 3,4-trinethoxy-6 15
(cyanonet hyl ) phenyl am nocar bonyl | t hi ophene- 3- sul f onam de,
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phenyl am i nocar 50" nyl ] t hi ophene- 3- sul f onani de,
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nmet hy
Lo RaheR LA OngRfds LGRSl ) .

N- (4-chl or o- i soxazol
acet ylsphemlvlhﬁﬂﬁdﬁabtbm'ﬂ%n)etthvioph@ﬂﬁh(@pb@ﬂef durionienide and N-(4-

{34 6RRE 2 L@-Yéo §zdl )33@ )sd- %Tﬁ%lb%n%h&@é%lﬁgégene )sua met hoxy 6'
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N—(4 amiichy ba\&mntwbpﬁedsmxaeeblyﬂe)manr[es a4-N- mebfwrh@ﬁedetows) 2- met hoxy- 6 25

b
KSE 4Oic%+‘§$(§\?l : hyl By soéfé’?gf’ %yﬁgﬁf’g‘fnﬁ%ﬁ@?%%"@ﬁ%dlsgﬁy) - 2- met hoxy- 6-
nmet haBeaopfeoh3t phmmyrhammma’aﬂthmwbg}ltdahapIﬂ’anm}aEio&uucB.wvmm,i492)4

N- (4-chl or 5- a t hyl enedi o - 2- met hoxy- 6-
cygnophenyI&a@‘i ?{83‘§r:{)5ﬁ§r‘“§‘t ‘13815?%%@"2‘[% EftBYII b‘g?gt@ge”el' x.y) Y
N104- dimlxvrpheaemnmdphéﬁé—semmhwfae Zhdsheén (prepdiyd eneash xyg mamet hoxy- 6-

N (e BBy AR P a3 G Ay B K BRI BRYID: ot hoxy- 6- (21

hydr opyaﬁéqygpheﬁafhaam(awabd@omﬁlmhu-m@hemematwulst@wbﬁ}ﬁQ Nr(4 c-

hl or o- t(ﬂ i soxazol g gmet hy| ened] ox¥.

di met AT ﬁﬁ‘ %r‘@ﬁf%@&fﬂw&mfﬂ ‘t"ﬁ‘i“(JBH@l‘?B FHieRRRidge Nos Beer

N(4 ﬁh:l{.ﬁl’ré& arﬂmetslayie-rﬁamséiWNlmqﬁamb% Are(ﬁwtshybmewnozcw; 6- acetyl _

m..? en| | am nocar bonyl | t hi ophene- 3 sul f onam de, '
% BY%‘C@“?I‘BV“M*“‘E"W%‘)?E?H qnpryde dExampie 43} enedi oxy) - 6- et hoxycar bony|

- 2-met hyl mhLbeorﬁUls raemyt sng&aazbmrmgsld thexrpheraniysu i f o n a nide,
N-(4 chl oro-3-neth -i soxazol yq- 2 (et hyl enedl oxy) - 6-carboxyl -2 10

et hy PBﬁ%W]‘&ﬁ{Wi}HE%‘?*ﬁé‘ﬁy?r PelkeRnERe- "kif’smmarﬁ*%r@vl -5-isoxazolyl}-2-

[{2,4, 6—tr|methylphenoxy)methyl}thtophene—S-sulfonamlde, N-(4-bromoe-3- methyl—
5—|soxazolvi] -2-{[4,5-(methylenedioxy}- 2~propylphenoxy]methyl}thlophene 3wsut-

~ .20 fonamide have been prepared in the same manner as N- {(4-bromo-3-methyl-5-

isox'azolyn-z-[{4-methylphen0xy)methyl]thiop_heng-3-sulfonamide (Example 25).
AlﬂY corresponding N-{4-halo-3-methyl-5-isoxazolyl), N—M—haio—S-m'ethyl-_
MY Bsisoxazolyl), N—(3,4-dir’nethyi¥5-isoxazolyll, N-(4-halo-6-methyl-3-isoxazotyll, N
.(4-halo-3‘methy|—5—isoxazolyl),_ N.—(4,5-dimethyl—3-isoxazolyl) derivative of any of
‘25 these compounds or any compound disclosed Vher(ai.n may aiso be preparéd and
used aé d_escribed he;ein. The pharmaceutit’:a!ly acceptable derivatives,
_' including the salts, particularly sodium salts are intended for frorrrm_xlatio'n as

. described herein.



N- (4-chl or o- 3- et hyl - 5-i soxazol yg- 2-[ 3, 4- (net hyl enedi oxy)-- 6- met hoxy-2- m
et hyl phenyl am i nocarbonyl | t hi ophene- 3-sul fonam de, fi

N- ( 4- chl or o- 3- nethyl 5-i soxazolyl)-2-[3, 4- (nethylenedloxy)16Jljly2005

6- met hanesul f onyl - 2- nethyl p he nyI a mi no carbo nygth iop he n e-3
-sul fonami de, 15 45-

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

met hyl phenyl am nocar bonyl ] t hi ophene- 3- sul f onam de,

N- (4- chl or o- 3- met hyl - 5- |soxazoE¥qNEl€§7

4- (,mat hyl e”f%% OXéQm ‘&%gftﬁgﬂg pgr ?\f the abo v methods or I’Ol-ltme

met hyl pheny ant nocar b ony onam
N (4- chhdﬁmmﬁenethybes|n@oma2mhy#¢natﬁ@nedto

et ! DRSPS AR 4 uf Peygrmgtnviphenviamino.

N (98- chémbﬂyl&hlmﬂwbyé%‘ésulmxm&m yqg-2-[3, 4-(nethylened ioxy)- 2- cyano 6-

rTN-EE le:ﬁr(gn%“ réoca{' @]?‘gglﬁt hl‘g‘ogﬁ?%zgf%ggh?’% Sleenedl oxy) - 6 et hoxy 2-. |

CyanODE@étylpﬁﬁhﬂQﬁﬂtﬁm&dyl)ml@@%B% &Jlﬁ:lﬂafmcﬂté}m de, 25
N- (4-chl or o- 3- net i soxazal met h Ienedlox%) 2-acetyl -
ot iyt DNt HOE B oGRS P Tthersexbonyt

N-(4- cbh&maram&hmblnvﬁm.maa@mmaa.ﬁw&i& (et hyl enedi oxy) - 6- met hoxy- 2-
acety Elhenyl am nocar bonyl ) t hi 010hene - sul f onam de

MQ chrigreniaondmsthviz f%%% 91(%3241‘@“6%%@5 -6carboyyit v i net hyl 30

phenyl grémasaReamd tmﬂ\%nsa?g@w bompiyi de.
N-(4- cﬁl 0%73 met hyInE/h i soxazol > 3-carboxyl - 2, 4, 6-

trimet Ry meﬂbwa‘éwﬁwiy‘tﬁ%& Remsthoxynani de, 16 July 2005 - 147

N- (4- c | Rh&cdulBhAbhemamebag@billidphsad S ALASNARIdRY | -2, 4, 6-
tr|netgélphenylanlnocarbonyl]thlo hene- 3- sul f onam de, N—(4 ch

or 0- 3- Metdhghlod:-3gesthybpjaoxazal(iB2dthdnidematioanfi-- 2, 4, 6-
triget Ma&hm&hapﬂaﬂ%mmkﬂ&maﬁweﬂs _Sutdanagi de, { 5

N-(4-chloro-3-ne | -5-isoxazolyl)-2-(3- cyanonet hyl - 2, 4, 6-

tri met Mytdoehing- éﬂ\*ﬁb&%@wwq'vih?d&%ﬁéf@eﬂlﬂxﬂtﬁéﬁn de,

N-(4- C'ﬂb@!o‘?c étr{\‘}%m!r'm?m r%@?%ﬂkuﬂfﬁop%eﬁéa(s%nhx%%yet hyg-2, 4, 6-
trinmet m/meg;gy am nocar | ophene- 3-sul f onam de,

N-(4-c cqﬁtfh%m/':‘;ﬁﬂ%ﬂadwﬂ%{? Pimethyleasdioxyl radthez64, 6
~ methylphenylaminocarbonyllthiophene-3- sulfonamide,

- 20 ' N-(4—é:hloro~3-r_nethy{-S-isoxazolyI}-2—[3,4—(meth_yienedioxy)-z-methoxy-ﬁ—
acetylphenyiaminocarbonylithiophene-3-sulfonamide, ‘
_N—(4~chloro-3 methyl-5-isoxazolyl}-2-{3,4-(methylenedioxy}- 2-methoxy—6-

N methoxycarbonylphenytammocarbonyl]thlophene-B—sulfonamtde

7 N-(4-chloro-3—methvl—5-lsoxazoiyﬂ-2-[3 4-(methyienedioxy)-2-methoxy-6-
25 carboxylphenylaminocarbonyljthiophene-3-sulfonamide,
N-(4-chloro-3-methyl-5b- :soxazolyl} -2-13,4- (methyienedloxv] 2-methoxy—6—
- methanesulfonylphenylammocarbonyl]thlophene -3-sulfonamide,
N- (4-chioro -3-methyi-5- lsoxazolyl) -2-[3,4- (methvlenedloxy} 2-methoxy G-
_ cvanophenylammocarbonyl]thiophene -3-sulfonamide,
| 30 N-{4-chloro-3- -methyl- 5-isoxazolyl}-2-(3,4- {methyienedtoxv) -2- methoxy‘ﬁ—

cyanomethylphenylammocarbonyllth:ophene -3- su!fonamtde




di nmet hyt phenyl am nocar bonyl ) t hi ophene- 3- sul f onam de,

et hyl t b poens-3;sul de, 25 '
N (4, cRe BT P e S Bbadl BT T2 anige: 1 et hoxy-6- met hyl phe nyla ¢

Elf 10 trim ethyl phenyl am nocar bonyl I t hi ophene- 3 -sul fonani de, 3
N- (4- chl or o- 3- net hyl - 5-i soxazol yl ) - 2- (4- cyano- 2, 6- 16 July 2005 /

N- (4-chl or o- 3- net hyl - 5-i soxazol yl } - 2- (4- car boxyl - 2, 6-

di et hyl phenyl am nocar bonyl ) t hi optiée- 3- sul f onam de, 15

N- (4- chl or o- 3- net hyl - 5-i soxazol yl ) - 2-[ 4- (hydr oxynet hyl ) -2, 6- di net hyl
phenyl ami nocarbonyllth i ophe ne-3-su if on amd e, o
N- (4- chHéral@orkttephviS- qsgmzamwli; 42(cr[e4hﬁanéwd«wmyméwqy3 ®- d imethyl phe

t d
Rﬁ/(ﬁc dorr g@%ﬂ%@%&l@ﬂhg@%@ ?K/h‘?g'}e‘t% e ‘Q’P?g'?‘é‘% hsl) 2, 6 20
di net hw(ﬁhﬁﬂqﬂom&bmnya\z]otwmbpmeﬂewe?.h\sluhémwrnzcte

N-(4-c 5-1,50 car po Ineth 2,6- d imeth
N B b A A Y
(4-8hl Nr(é-(ﬁﬂmtfﬂyiethHEBQHE&Z@I\}}'}LI}-{2.4((41@&18&@%&)%056&\7122 6 di

ﬁi %/|4) tN’[(G{tﬂhﬁo@?ﬁaﬁ\ugﬂc—@ﬂx&mwuﬁﬁ-w - imethy!ezec{:oxy) 6t~nﬁethoxgcarbo? Il- h | .
chl or me i S0Xaz0 ri met hoxy- 6-acetyl phenyl acetyg
t hi o- % §Y§*§UY? aﬂﬁ“wﬂﬁf ¥EHF6¥8“§”WEF%WI-5 i soxazolyl )-2-(2,
3, 4- t r IRt :ﬁmeiﬂylrmlsbﬁé%%tﬂmﬂﬁhmﬁﬂMleﬁ&ﬁ&%hbt&lrﬁm'ie 3- sul fonan de,
$4 c hl oro-3-nethyl-5-isoxazol yl) tri me thoxy-6-
ca Box?‘leﬂﬁglﬁ'gﬁfaféaé?WﬁfHPB\ﬂHB'ﬁ@h%nesaﬁPHﬁ'aﬁ'ﬁwee [ 16 July 2005 -148
N- (4- cRU@rdM o htthyl B-iss0aeaRML Y43 n%n(éhyuénékﬂ»&h« dﬁ%ﬁ%¥ B-
met hanesul f onyl phenyl acet yl) t hi ophene- 3-sul f onam
N- (4- chegdehenviamippcarbpaylibisahse 3 suffonamigdet r i et hoxy- 6-
(cyanomtttaﬂlarra@métmmébigﬂampﬂfm :ﬁqaugtgmﬂ@ gthangstt.tfny, -

N-(4-chloro met hyl - 5-i soxazol A-tT1et hoxy-

“hydr oxv@ffwipwwmqnoa@répwilth'pﬁhmé snéosarsuﬂefonam de, N-(4-c h | oro-3.

- M6 hYN=(4 ohtdroSRUREN - 5-:33*320%/1)(23{3 ﬂ {(né{ﬁ\trigx‘lzdu%%% éva%oﬂ) - 2-met hOXy_ 6-

met hyl phe nyl acety] -t hi ophene- 3- sul
N- ( 4- cmeyr\ﬁplze%qucgbp@ﬁka@ghw%3zsu(fsnamn(caeet hyl enedi oxy) - 2- met hoxy- 6. 10

acet yl QhaiHigees-¥eh NiRRbNSA- 544 félo(ﬂ‘?tﬂhglgned:oxy) 6- (cyanomethyl} 2-

methylphénylaminocarboayllthiophene-3- sulfonamide,
_ N-{4-chloro-3-methyl-5-isoxazolyl)-2-[3,4-(methylenedioxy)-6- (2-hydroxyethyl} 2-
20 "methylphenylamlnocarbony{]thlophene 3-suifonamide, '
N‘(4-chloro-3-methyl-5-tsoxazolyn—2-[3,4—(methylened|oxy)-2-cyano~6-
methylphenyiaminocarbonylithiophene-3- sulfonémide. -
v N- -(4-chloro-3-methyl-5-isoxazolyl)-2-[3, 4- -{methylenedioxy)- G-methoxy-z-
.cyanophenvlammocarbonyi}th&ophene -3-sulfonamide,
25 - N-(4-chloro-3-methyl- 5-1soxazolyl)-2—[3,4.-(methyleneduoxv}-2—a¢ety_i—64
méth?lpheny!amino’carbony!]thiophene 3- sulfohamide _
. N-{4-chloro- 3-methyl -5- lsoxazolyl) 2-[3,4- (methy!enedloxy) -6- methoxy-2-
. acetylphenylammocarbonyl]thnophene 3-sulfonamide, ,
‘ N-{4-chloro-3- methyl -5- lsoxazolyll 2- {3—cyano 2,4,6- tnmethyl—
‘30 .phenylammocarbonyl}thlophene-S sulfonamide,
" N- (4~chloro—.3-methyl—5—|soxazolyll—2—{3-carboxyl-2,j4,6~ ‘

trimethylphenyllaminocarbonyl]thiophehe-B-suIfonamide; o



N- (4-chl or o- 3- met hyl - 5-i soxazol yl ) - 2-[ 3, 4- (et hyl enedi oxy) 2- met hoxy-6- m
ethoxyc a rbo sylph e n yl a cetyl ]thiophene-3-sulfonamd
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c,hloro-B—methyl¥5.—is-ox'azolyl}—z-[ (2—propyl—4-methoxy—phenfl)aminoc’:a;bonyl]— _
. thiophehe-B-sulfonamide; N-{4-chloro-3- methyl-S isoxazolyl)-2-f{4-methoxy-2- .
25 _btphenylammocarbonyll—thtophene -3-sulfonamide; N-(4-chloro-3-methyl- 5—
|soxazolyl} -2-{[3.4- {methylenedloxy} -6~ methyiphenyl}acetyl]~thlophene -3- sulfon— B
armide; N-(4—chtoro—37methyl-57|soxazolyl)—2—{{3,4-(methylened|oxy}76- |
'ethythhenyl)acety!}thiophene 3-sulfonamide; N-(4-chloro- 3—methyl -b- isoxa'zolylj-
2-{{3,4-(methytenedioxy)- 6 methoxyphenyi]acetyl}thlophene -3- sulfonamide
30 © "The pharmaceuticalty acceptable denvat:ves including the salts,

particularly sod_lum salts are intended for formulation as described herein.




3-(((4-Cnhl oro- 3-net hyl -5-i soxazol yl ) am no) sul fonyg- N- (2-i sobutyryl-4,6

di met hyl phenyl ) - 2-t hi ophenecar boxam i de 25 A. :

2' - Ani no- 3', 5' - di net hyl - 2- net hyl pr opi ophenone 16 July 2005

2' - Ami no-3', 5' -di met hyl - 2- met hyl propnophenone was synthesized in the sane
fashion as for 2'-amno-3",5" - dlneﬁgélacetophenone (Exanmpl e 39) except
that isobutyronitrile was used i nstead of acetonitrile. B.
3-(((4-Chloro-3-nethyl-5-iso xa zolyl)a wi no)sul fonyq-N-(2-is obutyryl -

6- 30 di et hyl phenyl)-2-thi oph%{:_ Bg_; m de

3-(((4-Cnhl oro-3-net hyl -5-i soxa WF’ no) sulfonyl)-N(2=isobutyryl-4, 6
di met hyMpharetyl-4226 idihedlyiRaAI-BaKa iR o @G efiyyiEhesi zed in the sane fashion
as for .Bba(a%n@qehyr{c)ﬁnﬁnﬁ}i)mem'&ﬂﬁahewbbxﬁmﬁé(4 chloro-3-nethyl -5 16 July
2005 -158 ) isoxazol yl)am no)sulfonyl)-2-thiophenecarboxam de (Exanple 39)
except fh&” p2“‘"°a§n51é¥ mgethylacglqpbeRYME 2- et hyl pr opi ophenone was used i nst ead

of 25-am no B a salutnE Byl %&E%F@Hé)dﬂﬁne EK@\HLE:S‘RLﬁ t 9 °c was

-3»(-((4 Chl oro- 3 t hyl - 5-1 Soxazo amno)sulfon_‘}
FER T A AR L S PRI DR A -

2- am nom@) 51\@&1”6%‘{“%' @Iﬁeﬂﬂﬂ V\}ﬁgrtﬂ)é‘l?agb’&i ?m@e at 0 °C. The mixture was
2- am no- 3, 5-di net hyl acet ophenone was synt hesized in the sanme fashion as

for 2' -#enrhsated withg theha@eqtgfﬂn@fnb% %M@sagyth@@@ptandlo t hat
cycl Oheg%hdy AYANL Ot W?én Y3 ‘?an&&s V\PBo.ﬁ'gr'ge \&Smkﬁ‘uan?

3-(((4-Cnhloro-3-net 5|soxazo am no
(cyt®o h@%ytl@amm;trqm)eckltcm d’lG’rmdwgihmnﬁ Jwyitlz 2t Wi er?Scmt bandhthed e

3-(((4 | - $ Ox.@[{ﬁ

(cycl ohg}! ﬁ(?a‘?' oﬁg% 43%8(%“ %eW'P >‘Len e;‘&)ig% fuggﬁef)r)lre"(l?%)(r ﬁoxam ae' was 15

synt hesThledvaamltdveecsmTeodlaghp@n taenpthmture and the two layers were

N-(2-ac | 534 69i."E en r | - xazol yl ) am no)
sul fony?%%ﬁ§t§ﬂi (;lg}?e car E5?/<'§13'}r[rl(\1'cf’e éa%xfmd ‘fv}u'%gg lj;‘:heg%é'tppté’ ﬁa%m qycﬂ ohexyl

2 am nos®rodgal mlhybrphweawieeheatrﬂneumsramttte forstegladlied mixture was -

3 ( 4n%}1%o‘§rxgra§geﬁ£ﬁﬁtp‘l>ll gr%té%)%:?&? aE%"r?(l\)/sps EW%HE%/%VE@ (Nf r? 8?/@ g‘ﬁfjopyl car bon
yl)- 4, atd dommnlnyaltmeﬂ‘yib)reé]dmdﬁmpkmwwnbnmmlch@ethte @ hdpraogy |
2-am nowsdsll'slecgwn%t WJ Hhsply{él() E)(.)the organic layer was then dried {MgS0,),
- ‘_the solids were filtered, and.the filtrate was concentrated. The oily residue was
dissolved in ethiyl ether {~5 mL} and let stand at room temperature for 24 h.
20 The resulting yeliow precipitate was filtered to give '2’-amino-3',5’—
dimethylacetophenone (1.3 g, 30%). '

B. N-(2-Acetyl-4,6- dimethylphenyﬂ-3-(((4—éhloro 3-methyl-5-
-isoxazolyllaminolsulfonyl)-2-thiophenecarboxamide

‘To a solution of 2-amino-3’ 5‘-d|methylacetophenone (1. 9 g, 11 66
- 25 mmol) in dichtoromethane {20 mL) at room ternperature was added N {4-chloro-
3-methyi-5-isoxazolyl)- N—methoxymethyt -3-sulfamoyl- 2-th|ophenecar,b_onyl
- chloride (Example 51) (1 g, 2.86 mmol). The mixture was stirred for 10 h
during which much vellow precipitéte_ fOrmed- The reaction was then
concentrated and the residue was diluted with ethyi acetate {50 mL) and -
30 washed with 1 N HCi {50 mL]}. The orgamc layer was concentrated and the
residue was dissolved in méthano! (30 mL) followed by the addmon of

concentrated HCI (15 ml_). The muxture was then heated under reflux for 2 h-

CYcIohexyIcarbony-~~~




E

Cycl opropyl . 2-am no- 3, 5-di net hyl phenyl ketone was synthesized in the sane
fashion as for 2''-am no-3',5" -dinethyl acet ophenone (Exanpl e 39) except 25
t hat cycl opropyl cyanide was used instead of acetonitrile. '@July2005
3-(((4Chl oro-3-net hyl -5-i soxazol yl )am no) sul fonyl)-N-(2- (cycl opropyica
rbonyl ) -4, 6-di net hyl phenyl) - 2- th| ghenecar boxam de '

3-(((4- ChI or o- 3- net hyl - 5- |soxazoly am no)sul fonyl )-N-( 2

(cycl opropyl carbonyl) - 4, 6- di et hyl phenyl ) - 2-t hi ophenecar boxam de was 30

synt hesi zed_in the ne. fashlon
N (2- a@% qQf itwgs &Pﬁ@?ﬁ?l‘ﬁﬁ'@rfﬂ"ﬁe? Ve ﬁ**utem'%% eyiaenare 29%mb 2ol yi )
am no) aﬁﬁllyﬁﬁh}éh)w&h tmb'dte‘ptnemeoanbquaThedeézExaMreNas?gepmeepdned]at :

cycl opro 2-am no- 3 di et h en keton used, instead of

2y amIO p§o4)5 th?iﬁPr\é‘i%ﬁ}‘l‘%f&%PBBﬁé%gH@‘gf%“‘bed‘lt "z%lagrhe fi%‘él‘%%ﬁﬁ/%ﬁ%‘M N -(2-B
enzoy! péiififd B el &kt PRasY HPLE Io gidedNaHaoet-3; GFBHTBthvtEhenyI} 3-(((4-

i soxazol g?l ) am no) sul f onyl henecar boxam d

ro3gn A r‘ﬁ‘l’?@ﬁ?\)‘/n?fﬁéﬁiﬁ” eyl Adhige! e‘)frﬁaﬁtﬂfx:?”!%d"dl(ﬁngVPphenyl
phenyl 4Ige,gpne was synthesized in the same fashion as for

2' -am no-3',5" -di net hyl acet ophenone (EExarrpI e 39) except that “benzonitrile
was used |nstead of acetonitril

N(Z Bey Qb’bm%r@a%gﬁ.tyhﬁhmﬁw{r()ar%néﬂsﬁﬁoMNf{Q ﬁdsmthwle5 iso xa zolyl) a

m i . oxam de
N- ( 2- B)é’rﬁé%ih? 'w%? rrg"h phgﬁmﬁf%?d?(m Ll or o 3- et hyl -

i sobtazd} yﬂj-&lwng-ﬁs-ﬁﬂ ﬂunyﬂhylprcﬂll?nheﬁﬁwénecar boxani de was synt hesi zed in the
il-a?g aigtsgi A %‘rﬁ d—I %y(f mﬁthyi rog_mg?henodrf\ecmag rs%nthesmedéz;l the same
i soxazdhyih%parmrfob Qublfrmwﬁ‘)5 Zdlmmyﬁﬁ?@m@ﬂb@(dﬁ*%m@ %P@PB@W} except t hat
i p. ne was used instead of
] am R)%%bﬁgﬁll ”i%?ég ﬁ%i’%ad &eé&ékorlﬁﬁé)

acet ophenone. EXAMPLE 45 N-(2-Acetyl -

'6 di metihy | phe-{it4-Cpldo (3¢ Mtfnfhﬁmimso!lw’é@hwlﬁs'lfOF‘slbk'amz‘bFiW%thW n o) sul

f onA ) - 5- metgrpbiodylpheoyphankiophdrscadexaeids,
N-(4- Chl or o- g é@ o x- a%%@%qw,{a&o@n%ing?sr%kyﬁiw&tﬁmlm&hy?@

t hi ophenecar ¢ acid
N- ( 4- cMroponBlphenwa-tﬁmpbmztﬁoybr)m® A synsiyesized nHihe sheveckashiooxyl i ¢ aci d

(6.9, 18 B0 N edyLa FBNLuRHSndnGh RN R RS-

isoxazolyllamino)sulfonyl}- 2-th|ophenecarboxamlde (Example 39) except that 2'-
~ 20 amino-3’,5"'-dimethylpropiophenone was used tnstead of 2-amino _3‘,_5 -
dimethylacetophenone.
EXAMPLE 41

3-{{{4-Chloro-3-methyl- -5-isoxazolyllaminolsutfonyl)- -N- (2-|sobutyryl-4 G-
dimethylphenyl)-2-thiophenecarboxamide

25 A. 2 -Amino-3’,5'-dimethyl-2-methylpropiophenone
’ 2-Amino-3,5 -dimethyl-2-methyipropriophenone was syntheSlzed in the '
same fashlon as for 2’-amino-3',5° —dtmethviacetophenone {Example 39) except .
that isobutyronitrile was used instead of acetonitrite. '

B. 3-{{(4-Chloro- 3-methyl 5-lsoxazolyliamtno}sulfonyn -N- (2-|sobutyrvl -4,6-
~-30 . damethyiphenvl)-Z-th:ophenecarboxamlde

o 3-,(((4-Chloro-3—methyl-5—(soxazolyi)amlnolsu‘lfonyl}nNﬁ(2¢iéobutvryl—4,6—
dimethylphenyl}-2-thiophenecarboxamide was synthesized in the same fashion

- as for N-(2-adetyl—4,6-dimethylphenyli}—'S-({{4—'chloro-3—methyl-5—




m.) at -78 C and under nitrogen was added nBuLi (2.5 Min hexane, 30 ni,
74.4 mot). The mxture was stirred at this tenperature fo %ﬁg [ﬁ%nore the
25 addition of iodonmethane (6.6 g, 74-4 nmmol). The m xture y ¢ poured
into crushed ice and then allowed to warmto roomtenperature. After
acidification with concentrated Hgto pH - 1lthe mixture was extracted
with ethyl acetate (2 x 200 nQ The organic |ayers were conbined, dried
(MySO4), the solids were filtered and the filtrate was concentrated to

give '\F-‘gff*‘a%"ggm‘"%wﬁbm23“‘%@“?1“‘?“’5"0 A JRSEPE IR TR M A t he

i soxazol yl) farino |op eneca

st art i mineel & dighethy- %G@mvlmozmbheadmeo W lEﬁeg ioowhd e waiight ). . . 16
Jul'y 200%-.qich6fh

N- (4- O or o- 3- net 1yl PBST ¥ xazol y1 } - 3- sul f anoyl - 5- met hy -
thi ophenecarboxylic acid To a sxlanpihanf the product m xture of Exanple

g?ﬁs%grig & ﬁé’ gg’%?%i; yisgxazolyl 4"*20%‘}13?')“’ Eﬂg&ég‘ff?‘g%g‘g@@fﬁﬂ“m‘et hyl ether -

(90% HSARUPIPEe was  stirred for 10 h before the
addi ti gn Gﬁrctmbeph(ﬁ~amao(3456ingetlﬁ@r&aynmb}.et0 scavenge the excess

br ononet hyl e reaction was stirred for another 30 mn
before it m‘{sT%EDWBjY' %’am’q%g—g’t “figretidateierhenose Yes pvathgsized ethe with 1 N HC

(200 rris)ame'ﬁhehlﬁn%rfbcﬁ -BiRio- 3956 - dlrle@Sl 14 diSINEhond NExSAbI059\VBIEpd 0 fil tered
he, fi s concentrated. The residue was chronmat ographed (10%

- eth aﬂ(%%tt%‘fcégl‘eﬁ(yh'é SYYap §sgil Jasterd AHIGHEBIEYE: N- (4- chl or o- 3- net hyl - 5-

i soxazd.yl ) -Besuthieroy manpes-RikaZfiiniRbRIRGAI¢Y] ate. The carboxyl ate

was_ Egeg hyigyabiesgtarionln -k, laha&lyiphe Y-8 - thidn&MLATHQRAENY car boxylic
acCl

N- (4- Chl oroq%“fégwﬁ“ %"?%BY(‘&%@I%P%Q'WWPHEWW%M(23 sul f anoyl - 5-
met hyl -{deklﬂh@@l't%ﬂﬁﬁ@ﬂmﬂ|rh@th@ﬁ)'h@nﬁRl_bQHogﬁenecarboxam de
(1 Chl or o- 3- net hyl =5-i soxazol met hoxynet hyl uYVFarm | -5
ﬁ@ Sz"mﬁ%sﬂé'h&f‘a%%%dﬂﬁh@naﬁ épr&w%wapereﬂ fbsdigetin ks rwd B um—t he same
fas hi ohiRs-FE@ethyl-5-i Iyl i
N- (4- chl or o- 3- matyh I“cioxalz%&%wz‘gloglslu Onl\l-y’hgtthgfyﬁgecﬁdfo?m'd (Examm% 20 :
t hi opheird CXFeRintpt evﬁ'@?wa(ana B-dimpthylabepy! kétane M:a(s4ua:a|¢| or o- 3- et hyl - 5-

(1 soxazGhatbag N Pehhhevaret- tm&eﬁ]ﬁéggtgm Iné met hyl - 2- t hi ophenecar boxyl i c aC| d

‘was ‘used i nstead of N-(4 chl or'o- 3- net hy

5-isoxazol yl)-N rret hoxynet hyl -
sul f amoyl - 2- t hi ophenecar boxyl i @WH—E 43

20 3-{{{4- Chloro 3-methyl-5-isoxazolyllamino)sulfonyl)-N-(2- (cyclopropyicarbonyl}-
4, 6 -dimethyiphenyl)-2-thiophenecarboxamide

A. Cyclopropyl 2-aminoc-3,5-dimethylphenyl ketone

Cyc!opropyl_ 2-amino-3,5-dimethylphenyl ketone was s'ynthesiZed in the
same fashion as for 2"-amino-3*,5'-dimethylacetophenone (Example 39} except
25  that cyclopropyl cyanide was used instead of acetonitrile.

B. 3-({{4-Chloro-3-methyl- 5-|soxazolyllammo)sulfonvl) N-(2-
~ {cyclopropylcarbonyl}-4.6- -dimethylphenyl)-2- -thiophenecarboxamide

_ 3-{{{4-Chloro-3-methyl-5- 1soxazolyI)ammo}sulfonyl) N-{2-
,‘ {cyc‘loprOpylcarbonyl)-4,6—d|methylphenyl)—2-th|ophenecarboxamlde was
30 synthesized in the same. fashion as for N-(2-écetyl 4,6-dimethylphenyl}-3-{{{4-
) _ chloro-3-methyi-5- tsoxazolyl)am:no)sulfanyl) 2-thlophenecarboxamlde {Example
39) except that cyclopropyl 2- -amino-3,5- d|methylpheny{ ketone was used

_ mstead of 2’-arntno 3’.5'-dimethylacetophencne.




(177 g, 1.57 mol ).
R enpepg_t"&?'é’ice%f‘h?’fj“'&?ﬂ%PBP'&‘f'H%;
“react i dReXpzs!YRamiodsuliony!lSpat

D. N-(2-Acetyl -4, 6-dinmet hyl phenyl)-3-(((4-chloro-3-nethyl-5- 25

i soxazol yl ) am no) sul fonyl ) - 5- et hyl - 2-t hi ophenecar boxam de ‘

N (2- Acet yl - 4, 6- di met hyl phenyl ) - 3= (((4-chl oro- 3-met hyl -5 16 Juiy 2005

i soxazol yl ) am no) sul fonyl ) - 5- net hyl - 2-t hi ophenecar boxam de was synt hesi zed
in the sane fashion as for -159-

N- (2- acetyl -4, 6-di net hyl phenyQ 3- (((4-chl oro- 3- et hyl - ,

5-i soxazol yl ) am no) sul f onyf - 2-t hi ophenecar boxam de (Exanpl e 39) except that
30 _ EXAMPLE 44 | \

N- (4-chl or o- 3- net hyl - 5-i soxazol yl - N- met hoxynet hyl - 3- sul f anoyl -'5- net hyl - 2-

t hi ophBni@ckarzexlyt bcdimettylnttenghSdéldnpidorgsemetivbbead of :

N- ( 4- ckospzplglanginelstilfenyll-2-thiophenecarboxamide '

i soxazal yh)x B A = 3- ; 2-t hi ophenecar boxylic acid

chlori %é : ’ f‘é”ﬁ‘ HI%{?Q %‘%ﬁb%gaﬁ g‘%\k/&ﬁgﬁ%

3- ( B( 4- Chl o2eABiIned AydimBthvighearb Phtd kerseswibs ayithysiped P-the gagdey et hani mi doy

N (2" 8 RPN St AR, TR Ik Rp B b T T om o

i soxaz beytgramdenvles wistomdpadot heedphigiiecar boxani de (Exanple 39) (50 ng, 0.11

T T G

before it was CoO e ng% concentrated HCI to pH 1-2.
Thaa esul ti ng(2xbetzyps gedipidiagighevad-3-{(14-eirled; 3-wesindS-wi th dilute acid and

dried 10 by |Iyophilizati 0 give . : . )

31 (o enrbrlaRnela iUl babeterammigs arrs I saen the same

hydr oxfestiedm agifctonli}-ade 64-di sraintachplbaawl)) 3-Ai4-bhlophemeabyidoxam de (45 ng,

87% . EXAMPLE 47 ' . . :

3- ((( 3Jf%ﬂ?@%walsy!fﬁay'h~3rth§PP§%%€££%ﬂ’x?F)'?fm‘Eéﬁfge}ﬁf‘*o%%ﬁ"f?"z‘-‘“i’% &

t hi enylansias{305dlm e/ ipagnyd, thebyt kétort hydsplwedyihsteed by 2 -aaiedate To a

sol utiop of N2-(4-chloro-3-nethyl-5-isoxazol yg- N (3-hydroxy- 2, 4, 6-

trilret rﬂ’ﬁ“ﬁﬂ@’ﬂﬁ%"-@ﬁgﬂ?‘?'amyl - 2-thi ophenecar boxami de (Exarpl e 52) (238 ny,

0.524 mol ) in anhydrous DVF atexXhniPveasadded potassiumtert-butoxide [

After the_njxture S?H red for 30 mn at this 20

‘%}:‘SE’F‘! et I.’%B- moi) was added. The
ithiogheeFR@xamidfe resul ting precipitate

was . Cohl ectigd-ahthrod-inktBAl styodZ2bgn i Ps@iantoyBS5ahédy(-2{ 4- chl oro- 3- net hyl - 5-

i sox@zoyyl ) adidpResstakOeiit aéid hi enyl ) car bonyl ) am no) -2, 4, 6-tri nmet hyl phenyl

To a solution 6f N-{4-chloro-3-methyl-b-isoxazolyl}-3-sulfamoyl-2-
thiophenecarboxylic acid {6 g, 18.60 mmol) in anhydrous tetfahydrofuran (240
mlLl at -78 °C and under nitrogen was added nBuli (2.5 M in he)gane, 30 mi,,
iy 74.4 mmol). The mixture was sﬁrred at this tempe&aturé for 2 h before the
25 addition of todomethane (6.6 g, 74.4 rhmo_l). The mixture was then poured into
| crushed ice and then allowed to wafm to room temperature. After acidification
with concentrated HCl to pH ~ 1, the mixture was extracted with ethyl acetate.. )
{2 X 200 mL). The organic layers were combined, dried (MgS0,), the solids
. were filtered and the fiftrate was concentrated to give N-{4-chloro-3-methyl-5-
3!".) isoxazolyl)—3—sulfamoy1—.5-methyl'-.2-thiophenécarboxylic acid and the starting

material in about a 2:1 ratio (8.5 g combined weight).




met hyl carbonate (186 ng, 70% . 25 EXAMPLE 48 : -
3-(((3-(((4-Chloro-3-nethyl-5-isoxa zolyl )amino) squonyI%iZ-

t hi enyl ) car bonyl ) am no) - 2, 4, 6-tri met hyl phenyl carbamate To &4 P0es on . of
N2- (4-chl or o- 3- et hyl - 5-i soxazol yg- N- ( 3- hydr oxy-2, 4, 6 '
tri met hyl phenyl ) - 3-sul f anoyl - 2- t hj;gghenecar boxam de (Exanple 52) (500 ny,
30 1.05 mmol ) in anhydrous DMF at 0 C was added potassi umtent-but oxi de
(295 ngy, 2.61 nmmol): After the m xture was stirred for 10 min at this

t enper at. ur ,N-{PChioké-BRAGAYIS ROk YGRS LBl EmbHE Wlnyilo 57 MDY vas added.
After about hiopfAtdkcaltidhilidi@eiat € M Xture was treated wi th amoni um
hydr oxi de (8 nf) and 16 July 2005 -162 stirring was continued at room

t enper at ur e o solufon Phhe predudtomisiars ploraseble 4540 (8-5ail inliTHEt@5aci d and t he
resul ti W | pi : | Py b HPLC,t o give

o5 L0 SRR B LA AL 2 AT 6P

t hi- ény |brempmeiiw! raethriodther (9066 .t 7.7 frat, B . PO emybl) c ditleanittere (R4S gy, 42% . 5

~EXAMPLE = (¢ 0: 3- yle-5-isoxazol vl )-2-(2-(3-m etho xy-2,4, 6--
ri m ctheor S CRBlOnd BB R BSIRERLE A 5 afihded

N- ( 4- Cliscavenys- thetdygksShiosmraz oyl yrhthdt stilef.aMbylre2etidii apbengearbonitrile A

sol uti - C r o- 3- net.hyl - 5-1 soxazol 3-sul f -2 10

t hi oph%ﬁé’g%‘r’ g)é(%m g%f%f%'td“faslél:?%&dn%ﬁh)mﬁﬁ B ‘("%é ?I%szﬁé'&?%d at 60 C

for 3 IwitlTAEN HEAE20@MaThe @ajit tager aRdrRANMMEEOL echan@dli@dWeed t o crushed

ic - nd.the icy mxture shaken, stirred until all the ice

meﬁtcfad f%%%ﬂ%ﬂd ?’heef'{hﬁax‘? lifs g C\Rﬂ%e"érf‘tt?%gﬁtsr bg r?\?‘ﬁ'ﬁe ¥ shramatagfaPhedd t he or ganic

| ayer W&8% eithiyedcdtvpSOhexaidie 16 glviedtetii@mbtiyl N-eflcareb-Bhgedhils s at e was

concentr af ed‘ E%SL?{ drigd ugdce# vacuumto give _ ' ,

N- (4- ciTBPE2 % et éf‘l"é’-‘ TRBY ot Yigrheneappandgie 2 Thensspratte avponi tril e

(4.8 gthen b0 Wyzed. widh VN NaBY- &, dhvtiid EoreddppnBrRigZydrosiR de (3.5

3- Met hoxy- 2, 4, 6-tri net hyl benzyl chloride was synthesized i.n the sane

f ashi orf'as for 5-chl or onet hyl - 6- net hyl benzo[ d] [ 1, 3l di oxol e (Exanple 7)
 exdEpt €.20 thh-Chiod@Bhaxhyis fofaidly I PRIAMHRRPAHROR I \BasHasRAI5Nst ead of 5

nNeE QyIGEFnzo[ﬁéﬁyﬂza?idiéME&bo%{ic. a)\cidz c?lgrid% . > 46 st hvl oh |
- or 0=3- -5-1soxazo -2-(2-(3-nmethoxy-2,4,6- trinet en
)acetyl)-3-t -ﬁ%ﬁhgﬁcé—gdp?tgwéﬁﬁs&égzotyﬂ—N-—met oxyme_thyl-%~sulfam_oyl—5_— yiP Y

methyi-2—jchiophenecarboxylic acid chloride was synthesized in the same fashion
~ as for N-(4—chloro—3-methyl.—5¥isoxazo!y|)-N—methoxymethy|~3-suifamoyl-2- h
20 thiophenecarbonyl chloride {Example Sil excépt that N-{(4-chloro-3-methyl-5-
isdxazoIyi}—N-m'ethoxymethyl-S-sulfamoyl-5-methyl—z-thiophenecarbbxylic acid
was used instead of N-(4—chloro~3—methyl-5-isoxazo!yl}-N-methoxyrﬁethyl-‘&--

- sulfamoyl-2-thiophenecarboxylic acid.

- D. N-(Z—Acetyl-t},6-dimethylphenyl)-3-(((4—chloro-3-mefhyl—5- |
25 isoxazolyl)amino)sulfonyl}-5—methyl-z-thiophenecarboxamide

' .N-(2—Acetw)l-4>6~dimethylphenyi}-3~('(‘(4~<_3hloro-3-me_thvl—5—
isoxazoIyllamino)sutfonyll_-5_—me,thyl—2—thiophenecafboka,mide. was synthesized in
the _samé fashion as for N_-(2-acet_y1-4,6-dimethylphenyl}-?._-(((4-¢hlpro-3-me'thyl-
5-isoxazolyl}amino)sﬁlfonyl]—2'-thiophe_nécarboz<amide (Example 39) except that

- 3Q N-(4-chIoro-3—meth?l—E-iSoxazoiyl}—N~methoxymethyl-3-su[famoyl—_5-metth-Z—
| thiophenecarbdgcyiic acid .c:t.ml'qkide- was used instead of N-(4;chiéfo;34nethyl—5—

isoxazoIyl}—N-methoxymeth'yi—S-su!famoyl-2-thioph‘enecarboxylic acid chloride.




~for 1-h and_ at roomtenperature

N- ( 4- Chl or o- 3- et hyl - 5-i soxazol yl )-2-(2-(3-nmet hoxy-2,4, 6 25

trimet hyl phenyl )acetyl)-3-thi ophenesul fonam de was synt hesi zed in.the sane
fashion as for 4-chloro-3-nethyl-5-(2-(2-(6-nmethyl benzo[ d] ﬁ;’téiap%&m -5-

yl )acetyl)-3-thienyl sul fonam do)i soxazol e (Exanple 7) except that
N-(4-chloro-3- methyl-5-isoxazol yQ.3- sul fanmoyl - 2- t hi ophenecarboni trile
(Exanpl e 49A) was used instead of

NZ- met hoxy- NZ- net hyl - 3- (4-chl oro- 3-net hyl -5 30 _
i soxazol yl sul fanoyl ) -2-thi ophe ide. 16 July 2005 -163 EXAMPLE 50
N -(4-Chloro-3-nmeth yl-5-iso _x%g%ﬁ{?qa-e)ﬁnz- (3-hydro xy-2,4, 6-

t ri met y{(proryb)RaetiylB-ise tdrobtihsies sikifoagN - tiehydrox e thadionidayhi- of

N- (4- chledina3hphéii-Dihisghenzobpbkadide2- ( 3- met hoxy 5

2,4,6-trinmethyl phenyl )acetyl)-3-thi ophenesul f o ] d anpl e 49 50 ,
0. 107 ol ) TP SR P O iRC TSI (o R PR A SO BT M | 1
di chl ofseBidMaNRfnind sionyd- DuiBphenecit®xh@riel TEtgnpTe BONIS0 was Btirred at 0 C
. for 8 h before jt was poured into crushed
ice (g )2 MiNaOHJARSY andmgienRadt BY asdgRe iNYIsgvIa¥ee nel t ed and

ext r achegrolRiowist ha ¢, 81 ORaREN.NTRE hidtate LAR Kdaked ANBOOITANIEHI ayers were
conmbi ned and concentrated, and the residue was purified b}{ HPLC to give
N- ( 4- chebsyre itwas cooled to G o and acidified with concentrated HCl to pH-1-2. .

methy | the i SQIRIP Wik e bigitd 3~ Y& RN U2 whsRed WitFRdilitt RBRINHJ @e&t yd- 3-

- thi ophénesul f onam de (47 %85%. EXAMPLE 51 15

N- (18- c hy dveprdizatiom g 95 3dkEEblope-B-Retht brbsoyaeeinlamivolsylfearnb i (2o-

thi 0p.hﬁoa&gpm'axéma&é;ulpﬁ,Jed&néxhﬁﬁﬂm%-ﬂﬁ&dne%eaéa@%mI iigexag0l e To a

sol ution of 5-am no-3-nethylisoxazole (9.8 g, 100 mml) in nethyl ene
chlori 8 %1200 nm.) was added N-chl orosuccinimde (14.7 g, 110 20 mmol) at
O0C over the period of 20 mn. Ehampm@actyon m xture was stirred for 2h at
RT. To work up the reaction m xture was concentrated and partitioned

~ bet wee@-Q-AKh paG8-methylh-Ippkazobdiamiaolsudonvik-3- The organic | ayer was

wasived thii@pﬂldﬁfbdﬁ@lpnml@r.‘}-_Gbﬁfiﬂmbvléhﬁ@d nentbyl (gB@Rtehen concentrated to. a
oroun S0l 1 ArfLolHbA lok Rl Ahds M -%Es%%%ﬁ%?&h%rb?%%%,%l om 25

chl or of or 1 héxane en recrystallize rom et acet at e/ hexane to give 5-

am no- 4rimiettomhedyis-sultansyk-2zblophgsecarbremide Exainply $8). B3¢ mgl19/ ).

0.524 mmol) in anhydrous DMF at O °C was added potassium tert-butoxidg
{177 mg, 1.57 mmol]. 'Afte;lthe ‘mixture was stirred for 30 min at this
20 temperature, methyl chloroformate (99.2 mg, 1.05 mmoil was added. The
reaction was poured info iced diluted acid and the resulting precipitate was
collected and purified by HPLC to give 3-{{{3-({{4-chloro-3-methyl-5-
isdxazoly‘l)ami_no}suIfqnyl]-2-thiehyl)carbonyi)amino).:Z,4,6ftrimethylphenyl 3
methyl carbonate (1 86 mg, 70%].
25 _'  EXAMPLE 48

3-U{(3-{{{4-Chloro-3-methyl-b-isoxazolyl}amino)sulfonyl}-2-
thienyllcarbonyl)amino}-2,4,6-trimethylpheny! carbamate

‘To a solution of N%-{4-chloro-3-methyl-5-isoxazoly!l}-N-(3-hydroxy-2.4,6-
trimethyiphenyl}-3'$u[famoyiQZ-thiophenecarboxarnide {Example 52} (500 mg;
- 30 1.05 mmol} in an‘hydrou's, DMF at O °C wés added potassium te_rt-butoxide (295
mg, 2.61 mmol)- After the-mi_xture was stirred for 10 min at this temperature,
' anitrophehyl éh!oroformate -{317-mg,_1.57 mmol) was ad(_jed. After about 1 ‘ '
“min stirring, the mixture'wés freated with ammonium hydroxide {8 mL} and

L Tiy




B. 2-Carbonet hoxy- 3-[ N- (4-chl or o- 3- net hyl i soxazol - 5-yl ) 1t hi ophenesul f ona-
mde To a slurry of 60% m neral oil suspension of NaH (8.5 0, 21 mol | in
30 THE (100 niL) at -20C was added a solution of 5-am no-4- (1,‘19\}]'6}

met hyl i soxazole (12.4 g, 92.4 mol) in anhydrous THE (65 ni) under ni trogen
over a period of 20 mn. After 10,gLn stirring was added a solution of 2-
4bar bonet hoxy- 3-t hi ophenesul fonyl loride (22.2 g, 92.4 mmol ) in THE (65
m) . . 16 July 2005 -164 at -ZOC over 15 mn. The reaction mxture was .
stirr ( t enper at ur e.
To V\o%q";"gét“ﬂ\ag dpggg%%%t r%@%&égra%rg}gﬁégd ﬁ‘%nwaﬁa%\f' IE%% urrgq he product
was exXotaaceddiluie #ciétang|the ae;eﬂlatgapre"ﬁmac&)nms eeleared)and psrified &ywashed with
wat er ted wi,th half-saturated NaHCO3. The
conbi n%@%géélg%egmﬂgngﬁﬁewg :}Lgeﬁbsﬂx%%y' a"f"ﬁo’gl(‘:'i \)’Qt%d charcoal , cool ed
to 0 Ghemdllambdaflicednoi-2 4, & uinkBlylphEhel paodomate 1SS ingokavgd by filtration,
washed with water, dried to gi

—car bormet hoxy- 3- (N- (4- chl or o- 3-%@@#‘F§‘gxazol -5-yq] t hi ophenesul fonanide as a - -

whi t e fdddidoro2Bmétiyl-54588azbB12-(2-(3-methoxy-2.4.,6-
- 2-Car tmrmztthgpyerﬁﬁ)bbb(yn-mm.mwnasmmdawxaéoxazol 5- yq N-

met hox h% Lt(g.l[o enesul fonam de . To a sol ution
2- car fonet hox ‘{'EF TeU-Grigo e rrdyre or th?%ﬁ???ﬁ‘%ﬁﬁ%sul f onami de
(3.3 g, 10. @smmbh SIN-THERIORS) 3h theh-5 S0 -3 sailfBbarrne (1.9 g, 15.0
(55 yas added at O C followed by addition of 15 bronmonet hyl nethyl ether
d OPEGOE'?ﬂ‘EB‘E]"a“‘T'H‘é Péhc&ﬁ*%rﬁnwpsztﬂmPé)%(éomlrweﬂhmﬁmtg:‘ﬁ{ °Gt RT. To .

Work s BNE TRAGEAbNVEL B6SeasS rEOMGRRIpAR&GE MaholPad té Lhned between
wat er .and et h%l acetate. The organic |ayer was washed w th water, brine,

dri ed '69&f. a0 o v BOEUor Wag Fheker. clrbretimiapedce meited
[ - ( 4-(chbiqr OF Ak WO earakrca-wiin MR REYETBAN YA biaaRRNGPGSWLE onani de as

20 h
3 Car @e@h;ﬁ@&ﬂ@ﬁﬁ%% ve&fﬁéﬂ/qo?wcl 3k Hhyeofiligte ywps Nﬂﬂ@i*‘ﬁ@%mﬂﬁyl ]t hi o-
phﬁmewtefdommrd@cgu.ﬁ%twaeumxamému\h(éﬁﬁfsl-.ea,paz§ryn5;§-£m drigfazol - 5-yl ) -N-

nmet hoxymet hyl ] t hi ophenesul f onam de (3 In a mxture of THE
(30 igphpnedIbanigind®3 9.30 199%has stirred for 3 h at RT. The reaction

- M Xt Ure, Wa@iethoxy-2.4. 6-trimethylbenzyl chloride
3-Methoxy-2,4,6-trimethytbenzy! chioride was synthesized in the same
- fashion as for 5-chIoro;nethyl-6-mefhylbenzo[d][1,3]dio$<o'le {Example 7} except
20- that 1-methoxy-2,4,6-trimethylbenzene was used instead of 5- |
.~ methylbenzold](1,3]dioxole.

C. N-{4-Chloro-3-methyl-5-isoxazolyl}-2-{2- -{3-methoxy-2.4,6-
: tnmethyiphenyl}acetyl)-.?» thlophenesulfonamlde

h N-{4-Chloro-3-methyl-5-isoxazolyl})-2-{2-(3-methoxy-2, 4 6- |
. 25 trimethylphenyllacetyl)-3-thiophenesulfonamide was synthesized in thé sarﬁe
fashion as for 4—chl‘oro-3—methyi—5-{2-{2-(‘6—methylbenz‘0[d.]'[.1 .31dioxol-5-
7 yi-)acetyll—3—thienylsuif0namido)isoxazple (éxample 7} except that N-{(4-chloro-3-
méthyl 5- isoxazolyl} -3- su{famoyt-Z -thiophenecarbonitrile {Example -49A) wés
~ used instead of N2-methoxy-N?-methyl-3- (4—chloro 3- methyl 5-

30 -lsoxazolylsulfamoyl) 2—th|ophenecarboxamlde



diluted with water (20 nlL) and extracted with.. ethyl acetate: (5 nL). The
water solution was acidified with 1 N HO then extracted #t@ ?bﬁ%l
acetate. The organics were washed with water, brine, driel 8 % SO and
concentrated to give

2- car boxy-3-[ N-(4-chl oro- 3-net hyl i %g{ai ol -5-yl)-N-net hoxynethyl]]thio 30
phenesul f onam de as an oil (quant'llt ive yield). 16 July 2005 -165- E.
N- (4- chl or o- 3- et hyl - 5-i soxazol yg- N- net hoxynet hyl - 3- sul f anoyl -

t hi ophenecar bonyl chloride To
2- car boxy-3-1N-(4-chl oro- 3- rretﬁgf?\i%@;ﬁaé})(gl -5-yl)-N
met hox yWred-Buiokd-Blapihenessdxbanarede-(Bhylraxy-24416-mmol ) in a mixture of THE

(10 figimefiyviprdngisdtdtpi-Biophéfestitfbaamei di ne (1 drop) was added at 0 C

foll owed by addition of 2 Msolution of_ oxal 4-5 m, 9.0
mol ). The reagepon of dHf-ehlgress- mqt‘i‘Y'esd“;B{%% "(jﬂf?'éé"ﬁﬁh ¥ work up the

reagi OZWB HikE @y RSy IRRBEAE-HAb R ne BdRInakReI qBLaripie SISO by, r enove aI |
~vol-atiles. The desired - product was obtained as a sticky ojl which

sol i di fQ-87 peal 4t dikdlaremetaneXARplg &8P RC was added BBr; (T Min
2- (4- Gﬂlmlero%é{ﬁéfm’ |3 AL, SO AR ATAE 1dsdtirld deaGreXVad st b1 O MC

et hyl phenyl ) -3 - sul fanoyl -2-t hi ophenecar boxam de A,
3- Acet dwy-12h and at Faameterpperaiyre der I& kefew) ittyasParedinge gruspeditey| phenol (10

, 73. < | t at
0200 niy 100 Ok e Mg BRI BE clpds dnl il st AR 285 e

m X‘thrervmgilcsttlwrpmd\af@v@mﬂQﬁtmL)Th'Eh@r@faéﬂipdﬁvmsfvﬁaéﬂ@ﬁéﬁdvﬂ”tdh wat er and

the or r Halp c Tl Bl Gudrayser was dried and
concentra ealrgesé%usaﬁg%e e resi hggﬁemdggyﬂtrat gg‘ ata( Wi th 70% HNO. 1 and

conc. HASAYI-S5Thexazelei?-20(3rlmatrex ol b-timethwviphengidaetdd3for 1 h, poured into

i ce-wat The extbacted into ethyl acetate, the extract was
~washed t%'?%ene?tﬁ{ogg}éﬁeeﬁvgf )érsl\@sm and concentrated to give the desired

nitro conpound. This conpound EWAMPEE&ded in nethanol by sequential

as ¥ g #%Igé* °ggsg';"é ac@g"'g%*a@ﬁ“ﬁg‘é“@q‘zﬁﬁéw% SERSE " To wor k up the

crude m {ered off and the cake was vvashed with met hanol. The
~met hanohi c sﬁMxhano%cMemeSmﬁmbvﬂrsbmz@&j and the residue, partitioned

D cent Y Ip B, B8 b by S 2000 o RGTnPccr 1 o0 over NSOt

and concentr gl ve ace I he
- methylene chioride {200 mL) was added N-chiorosuccinimide (14.7 g, 110

| 20 mmol) at O°C over the period of 20 min. The reaction mixture was stirred for
2h atRT. To work up the reaction mixture was concentrated and pamtloned
between TN NaOH (150 mL)/ethy! acetate (400 mL). The organic layer was
\ . sthed with 1N NaOH, water, brine, dried over M§804 then concentrated to:.a
| ‘brown solid. Far purification -the product-was reprecipitated from _
257 chloreform/hexane then recryétallizéd from-ethyi acetatefhexane to give 5-
am|no-4—chloro—3-methvhsoxazole as a brownish solld (5.5 g, 41 %].

B 2-Carbomethoxy-3-[N-{4-chloro- 3-methyl|soxazol 5—yl)]thtophenesulfona—
mide

To a slurry of 60% mineral oil suspension of NaH {8.5 g, 0.21 mol} in
30 THF (100 mL) at —20°Crwa.s added a solutidn of 5-amino-4-chloro-3- '
' méthylisoxazolé (12.4 g, 92.4 mmol} in anhydrous THF {65 mL} under nitrogen
over a penod of 20 min. After 10 min stirring was added a solution of 2- '

' carbomethoxy—3 thmphenesulfonyl chloride {22 24, 92 4 mmol) in THF {65 mL)

P




B. N2- (4-Chl oro-3-net hyl -5-i soxazol yg- N-i 3- hydroxy-2. 4, 6-tri net hyl phenyl ) -
30 3-sul fanoyl - 2-t hi ophenecar boxam de
N2- (4- Chl or o- 3- net hyl - 5-i soxazol y) - N- ( 3- hydr oxy-2, 4, 6- trlﬁ‘flﬂwg%nyl)
3-sul f anoyl - 2- t hi ophenecar boxam de was synt hesi zed by reaction of the above
am ne (Exanple 52A) with the pr odw;st4 of Exanple 51 in THE at 0C. The 16
July 2005 -166 reaction m xture S allowed to warmup to RT and stirred
for 2 h. To work up the reaction mxture was poured into 0.05 N HCl and
t he praqgu ract Wi t h et acet a anj.cs were washed
T’ 0 Ba2Re e SRIRR: The Fhé et st kRh A et 8P R dbER e i oa- over

- MgSH4 cmndclmmmmm EdmLSEUfhefstamd tedparbare.OlTanrodhup e agicaphy (silica,

2o MBS A PRG35 RN i gy ALl 80
rret hox yazetdiy) memmta:ﬁmybrgankblv@@h%mabﬂmm&er therSOleWdntbudll thi s
carhoxanmde in. T was stirred at 65-72 C for 3.5 h. To work

—-up the ‘?’%Sa‘é’f'if?ﬁ’fe%“%&h}f’@f ﬁﬂé"aé‘é‘é)l'\@@i'%d wurupbingd d’a\ﬁ&tséﬁ’”t“’ﬁﬁewﬁﬁeoduct was -

10 t akeRcoRkige® W acRRted Enard b, S3dIERES OWES M RRAN Winwakency, br i ne

sat ur at ed NaHCO3, brine, dried over MgSO4 and concentrated as an oil. The

acet oxy! NegRTGARC\WEs FRpiated By dtitratipn, Héa%Pr‘@gdeﬁfPhgijchﬁt‘gﬂ 2during

depr ot Qﬁé’ﬂ'l‘:&ﬁe@ﬁ)x{rhm\! MG B Re thylisoxazol- 5-yl)]thlophenesuifonamde as a
N2- (4-ch] or o- 5-isoxazol yl )-N-(3-hydroxy-2

trimet Hyh'i&%éﬁwd)‘” @%ﬂllgﬁ P854 - 2- t hi ophenecar boxami de was obtained as a solid

15 {d'P &5- 78 Cartibiho iy ST b 835A% fhylifxd- 08NN Ng conpounds t hat

exhi bi t endq;,gﬁ,jolx?m et AgRS L CuAdhfie a@goni st activity Conpounds that are
potential endotheli-n antagonists are identified by 20 testing their

ability to cnpepltigntai 2rogbomnghwxed-IF(4rchloro-Bimethylisezdithran ETA
r ecept Qfilotehes ORGSR $3. @rgesl% ol %9&%%@0% dgrg%gn;fggnes- The

di
ef fecti veness o?s ﬁ’e t est “compound as an ant agoni st or ni st of the
bi ol ogi @hvlamine EL8 o dSPdMyRolbivasrrdiget aititn® C dnlialed byeddgpessied by

o3 | Hmot Rl hEy Bfher BSOS NOLbNhBHUGAL SIBSRRKLER Qls! SOl At ed- rat

thoracic aortic ring the co to act as
ant agorﬁtstesi wer'agbhatsﬂ“é flor wiFk, up Hoepaotisn caxtue W@smsnbyteﬁemd ng the

abili typ ATRQ ' rostacyclin
rel ease r om cuﬁt ur egqg%t\??ngd aeg?‘}tl ggégﬁ%’oﬁﬁgf&g%‘ gﬁesr.\%’é]‘%&g%ﬂeégt helin
bi ndi nngtf\Wvdmet.lhmve Biied pwey. Mg§ 0, Hdoncehthiedi toi gime Fcdrbomietrg xy - '
{N-{4—ch_loro—3-methyli_soxazol~5-yl)—N-methoxymethyl]thibphenesulfonami-de as a
20  greenish oil (3.5 g, 90%). |

D, Z-Carboxy-3-[N-{4-chioro-3-methylisoxazol-5-yl)-N-methoxymethylithio-
phenesulfonamide

. 2-Carbomethoxy-3-IN-{4-chloro-3-methylisoxazol-5-yl)-N- -

methoxymethyilthiophenesutfonamide {3.0.g, 7.8 mmol} in a mixture of THF (30

25 mlL) arid 1N NaOH (30 mL) was stirréd for 3 h at RT. The reaction mixtufe was |
diluted with water (20 mL} and extractéd'with..ethyl acetate.(5 mL). The water
golution was acidified with 1 N HCl then extracted with ethyl acetate. The’
organics were washed with water, brine, dried over MgSO, and concentrated to
give: 2—carboxy-3—[N—(4~chloro-3-methylisoxaioi-S-yl}-N-methdxvmethyl]]thio-

- 30 phenesulfonamide as an oil {quantitative yield}.




ETA receptors 30 TE 671 cells (ATCC Accession No. HTB 139) express ETA

receptors. These cells were grown to confluence in T-175 {'éj‘?lﬁkﬁ Cells
frommultiple flasks were collected by scraping, pooled a LAYGS uged
for 10 mn at 190X 16 July 2005 -167 g. The cells were resuspended in
phosphate buffered saline (PBS) ceggaining 10 [ mM EDTA using a Tenbroeck
honogeni zer. The suspension was centrifuged at 4 Cat 57,800 X g for 15

mn, the pellet was resuspended in 5mM of buffer A (5 mM HEPES buffer, pH.

7.4 c ta| ea). r nd t hawed once.
m of uffg‘r’lre%hég’ Mﬁ% Mm%eaﬁﬂggﬁﬁgt?lﬂgﬁ%ﬁlﬁw MhCl 2 and O. 001
ease was

% deoxyri bonua added, the suspension m xed by inversion
and then i ntabaiokdioat of FZc8bbry-330!-#- ¢m@®33 -mptleytigbxazer-BviMés centrifuged at

57,800 X i b f A and
hen resUGsmea oo mbE P Ripdy BRRIEH 4 Mo M EAEIMDLET, 1"
aprmt nﬂLnalﬁdeﬁioiﬁfmeH}S milqQ, gyrwdna (T idnad) vpasoadzieml aidheé‘-rfpﬂfawd)ltvvof 2 nmg/m

- 70 til diluted with
ot i st of 2 Gomionraesall ShiedPE BB T A Rl i e s
My Cl angctﬁl‘;]é) 'iB_aEIsg-ifrag iogéréudm e Fggn?na:;wdratupgmeogac&aqb@hﬁgurphtas f ) (A
1251- endot hel i n- C was t of either:
endot HEPIGEPY apghinggs fe WEPQ’FES"B? ABIFHGPVE f’@ "g‘fg‘e ﬁ\e ‘%&F €doncentration 80

- NV ; ([ﬁbdbbﬂdﬁd@@)b‘@&lf\é&%s(afﬁfcktr@hahhlbh&dhdﬂgés updn 6@ndimgt st conpound (fi nal
concentratl on 1 nMo 100 pM. E rTanr ane suspension (50 pL), containing
up 105 8 jig of nmenbrane protelﬁx MHSERfed to each of (A, (B, or (0.

M Xt Ur QB (Xehfors 3B hyl-815hxabaiyial- e&lh@aroﬂy € 4 eruidethdpteayn - and 20 then

cent ri {uefifoaiz-thi [ﬁ;eﬁgéarg&(m.aeat 2,500 X g. Alternatively, the incubation
was conducted at 24 C. \Wen i ncubat ed at 24 C, the 1C50 concentrations are
- to Bo-f oBdeftgReR &-RdmGHYANHE i ncubation is conducted at 4 C. This,

”USt be ke%débimld}ﬂof/\@emeiiﬁmawlmnb% §OME Shel &S anong corrpounds
provi ded herein. 25 The sgger nat ant, contal nj nﬁ]ﬂt{nbound radi oactivity, was

dedint Bipthriamina el haig di Ocommetinothy! egata®/QO0RuPH wer pPidethate¥bunt er. The
degr eecQibribie (Y 1 45 @%%n%@&h&g a(tE@) owasrrf:earhmwret@as aGeed ding to the -

foIIovvl ng equati on: Jul'y 200 -
overnlght The reaction was quenched wnth water and the organic layer was
washed wuth 1 N HCL The organic layer was dried and concentrated as usual.
The reS|due was nitrated at RT with 70% HNO, and conc. H,SO,. The brown
20 . reaction mixture was stirred for th, poured into ice-water. The product was
extracted into ethyl acetate, the extract was washed with water, dried over
MgSO, and concentrated to give the desired nitro compound. This compound
was reduced in methanol by sequential addition of ‘ammonium chloride and zinc
powder. The exothermic.reaction was vigorously stirred until it was back to RT
25 {2 h). To work up the crude mixture was filtered off and the cake was washed
with methanol. The methanolic solutions were concentrated. and the residue.
pértitioned between e{hyi acetate and 1 N NaOH. The organic iayer was dried
over MgSO, and concentrated to give 3-acetoxy-2,4 6-trimethytanilihe. |

B. N2—(4-Chloro-3-methyl-5-|soxazolyl) -N-3 hydroxy-z 4 6-tnmethylphenyl}-
. 30 3-sulfamoyl-2- thlophenecarboxamlde

- N2Z- (4-Chlor0a3~methyl 5-|soxazolyli -N-{3-hydroxy- -2.4 6—tnmethy!phenyl)-
3-sulfamoyl-2 thlophenecafboxamnde was synthesnzed by reaction of the above

‘amine (Exampie 52A) with the product of Example 51 in THE at 0°C. The

Tl e e . LTy TITLN e ey ey



(O-(A) 9%=100- X100 (B) - (A) Each test was generally.perfornmed in
triplicate. 5 B. Endothelin binding inhibition - Binding Test #2: .

I nhibition of binding to ET, receptors COS7 cells were triad@eeP®y with
DNA encodi ng the ETB receptor, The resulting cells, which express the
human ETB receptor, were grown to _ confluence in T-150 flasks. Menbrane was
prepared as descri bed above. The 10 bi ndi ng assay was perforned as
descri bed above using the nmenbrane preparation diluted with binding buffer
to a concentration of 1 pg/50 pl. Briefly, the 7 | I_s, described above,
hat hEGPBBBI R T e olsieq 1 Mopradneii 3l SOHE Bl PecBbEBTE hd_expr oos

t he humme rdatBon @GIRAIE w&HIpdditl lintoOE ACES| WS ehegprodlictt Was @Rfrhé@ace -in T-175
fl asks. lls fromnultiple flasks 15 were caql | ected by scraBing, pool ed

and ceX{'F Fliybaceare- 16heerpagicsgerevashephwith 009 & Kkt avates feffended i n.

phosphabgrbietif 1041660 5 aldBE HriRBSHi&PBYSH MEH0, add coMenkRl. USi ng a Tenbr oeck
~honmpgeni zer. The suspension was centrijf ugedo at 4 C 57,800 X g for 15 mn,
-t heSpelPrEticHfigs viasehsan gbtpnatography deiliga 4t eahyl srfatebpraned gever, pH 7.4

cont ai p2ng-MYro13-mkethyi-5GQ0Xd ik 3-8 i QEH,%I QK«-%EH\%}% _n-hawed once. Five
m of Bu?f er étﬁ?Shgglylﬁ-lEPEOS Bzufy?ter,k pg&?. ZL corft ai ni ng fgg l\tm\/l MhCl Z and
Rol] H

0.001 YBebexyTe Bamevhgsaionhengaarbaeamide. t Aesoluriesisthén  ni xed by
i nver sic@fhARfhidd fIMTHAGKRASE. Aol R4sGulRl 365 NuEas: 3 B, nf'o?(ﬁgﬁ@t was

centrifuged at 57,800 X g as described above, the pellet was wce wth
buf f er UR thadesdian medugpendsgoled andgfFaredCint@Ovait. HERESOYUEf wras pH 7.4 25

co i Rl [l 0 ' i ¥ r Qf el ntration of
B B B o ey P Ml fed v (A BT e

menbr aiNaHSF&p brine.d dreddpvert MdSPg agil wendempuptéd aplen ofl. Diheddgegowffer. C. Test

for actjyi aj el in-l Lcon o) i ted rat
t hor ac Pious Wil Dol s BRMAE IV ERRY ] B ORedtbrectitn IhEL
ant agoM@M grouagd¥fi-@tctdbro-3eethyldl-sgkaalylitiN$3-bgdoegfohée of endothelin al so

a ; ol il 1n Al
| S0l at S EUpRheIRESLd Rt 2 i RGBT bl eS8 SRt Taction- ©
15 (mp 75-78 °C, 54%). -
EXAMPLE 53

' As’say's for identifying compounds that exhibit endothelin antagonistic an.dlor
agonist activity -

‘Compounds that are potential endothelin antagonists are identified by
20 testing their ability to compete with '?|4abeled ET-1 for binding to human ET, - |
R receptors or ETg feceptors present on isolated cell membranes. The |
effectiveness of the test compound as an antagonist or agonist of the biological |
AN A tissue teéponse of endothelin can also be asses.sed by measuring. the effect on
o _ éndotheiin induced contraction of isolated rat thoracic aortic rings. Thé ability
25 of the compounds to act as antagonists or agonists for ET; receptors can be
assess by testing the ability of the compoundé ~are to inhibit endothelin-1
induced prostacyclin release from cultured bovine aortic endotheliat cells..

'A. Endothelin binding inhibition - Binding Test #1: Intibition of binding to
ET, receptors ) : -

30 - - TE 671 cells (ATCC Accession No. HTB 139} express ET, receptors.
' These cells Wéfe’grown to confluence in T-1'75 flasks. Cells from muitiple .

ﬂasks were‘coli_ected by sc_raping,' pooled and centrifuged for 10 min at 190 X

ey ey




(see, e. q', Borges et al. (1989) Eur. J. Pharmacol. 165:223-230) or by

nmeasuring the ability to contract the tissue when added al one. Congounds to
be tested are prepared as 100 pM stocks. |If necessary to &6 Py 20

di ssolution, the conpounds are first dissolved in a m ni num anount of 5
DMSO and diluted with 150 nmM Nad . Because DMSO can cause rel axation of

the aortic ring, control soluti ori&étont ai ni ng varying concentrations of
DMSO were tested. The thoracic portion of the adult rat aorta is excised,

t he endo heI i um abraded ent| e rubpi nd th into mmring
segrren?'sJr BEYHENES ’efﬁsp&Pg‘\{%gEB@?HBﬂ‘euﬂt‘fg reg spline gibeﬁ&ﬁﬂtai"}'l"ga 0 m organ
bat h f irint €dTwi &éingi(baté&brdd@@%hﬂigbmﬁw OthieOduspah $ib@besd (Wntrhu@ecgaﬁ m xt ure of

95% 02 and 5% CO?2 (118 mm NaC , . mV KCl 1.2 mM SO 2 MM KH2PO' 25
mM NaHEDS, 215 BBOHURE ader bo mig mre‘@q wees%‘-)uspﬁr'h%def".% anvfrf%q Ation between

acti Vi i/ i\ HEPES M AGOHIS. @Eo&%ﬂmgﬂ%mninﬂn OOK NGB abd BledCik SzedOT ti C i ng
contraction and activity as. an inhibitor of binding of endothelin to

-~ enddt hand thaved pies MTREBpier B 45 aWiHEES Bulier ipbn/ drcantanipgd Gof  the 1C50. -

D. Assawuivicil draol.dord %%e%QWﬁGQ@a&A“&QanI‘{QN@éJQJHe%t #8l{sBEnsigit agoni stic
activity a?al nst ET, receptors 1. Stinulation of prostacyclin rel ease

Si nce Bie fviersions gndritfast @Suhfﬁed BePBdaSefon3C0msitescy Evd miXtyem cul t ur ed
bovi newaQrdehtriGgePLbsiglo %}A&S?estcgﬁ%&%ﬁ CUNES dell& wRANR REOD 'St or
antagoni st activity are i ent| elr ability to inhi

endot h#lithmbuff¢rn®@oe dher ssuaranded nn brfﬁbeé}s(éomeTHEEﬁ:i'n betietorhie! |4al cells by

(1382; bgl O&A%ﬁ]tagro?ﬁ?\’ Ulﬂfltlrﬁﬁéo%eya ﬁ@#?ﬁg%%%m%u\%ﬁg@aeff i gt cgf | s are

obt ai ne@/mt and emrbtagemél un@aised bovine aorta, seeded into culture

pl ates, gro P vated 15% f et al
cal f serum @ﬁﬁfﬁ%ﬁh%%&?&sﬁ% %H&%gq’" }blthﬁjm egag)"r'#eé}?%gy'ﬁﬂn and

f ungi zbirEé’ESamﬂfeswdcm'MuDe‘dtra’ag [ e suMitdalil, Brrm!est\ﬁgqibeO b8 Baciaa®n! hen seeded
in 30 ] tes. &N Sane U h r fore the assay,
after ?3?1)‘% C\A% ntp"E'ﬂ%ea(?:fh}li 8}%316%”(5:%%?%% i E{?m |OsC 'g'pl%gc"g" “Fhe cells are
thab i laddmmedom Q]‘Lduv\eﬂ(l% enddthBlinal t(fnrajormmjaqﬁm bihding) -tcbdivermdi um

~contai ?il 0¥ endo hel I I\%}igBi%dmg )buEf?a?t(for(fotnpg mg?l r‘ei a%gs‘q d) test

83 OI'IC l'ﬁ
conpoun 0
compound {final concentratton 1 aM to 100 yM). The membrane suspension

{50 ,uL) contammg up to 8 #g of membrane protein, was added to each of (A},
(B}, or {C).  Mixtures were shaken, and incubated at 4° C for 16-18 hours, and

: 20 then centrifuge‘d at. 4° C fo-r_.'25, mie at 2,600 X g. Alternatively; the incubation -
was conducted at 24° C. When incubated at 24° C, the IC,, concentrations are

2--to 10-foid higher than when the incubation is conducted at 4° C. This, must

v = L . .
k be kept in mind when comparing IC,, concentrations among compounds.
provided herein.
25 - The supernatant, containing unbound radioactivity, was decanted and

the pellet counted on a Genesys mu!_tiwell gamma counter. The degree of

inhibition of binding (D} was calculated according to the following equation:




After a 15 min incubation, the nediumis renoved fromeach well and the
concentrations of 6-keto PG Q are neasured by a direct inmunoassa 5
Prostacyclin production is calculated as the difference bef Gl 2082 amount
of 6-keto PGF a released by the cells challenged with the endothelin-1

m nus the anount rel eased by iden %al ly treated unchal | enged celIs.
Conpounds that stinulate 6-keto PG 0 rel ease possess agoni st activity and
those which inhibit endothelin-1 6-keto PGF, 0 rel ease possess antagoni st
activity. 10 2. Inhibition of saraf i Xin 6c induced contraction

Saraf otoxin 6¢ isea spe{: ic ET, anta&g t that contracts rat fundal
stomach stri ps. The effec I veness,, of conpounds to inhibit thi-s
sarafotoxin 6c¢c-induced contract rat fundal stomach strips is used as
a nmeasukactEest w@@ﬂgmlwsdermmeunhynplm i sol ated rat fundal stomach

SKF— ;Lgs_ %ﬁszgf%r&d eﬂt‘JPd WP&"}R%Q ?tﬁlgp{ﬂst #£Olﬂrﬂlblggn gpbl?!%?ﬂg tfoI 'led with
~cycl o( D- Asp- RAS Leu- D-Trp) (BQ1 23; see, U S Patent No. 5::114,9 -

18 to Ishi kad@satcals wWere ardiivid el MatHMBRINencABmMg S HTRLBEMbE, N TR 9aS
m xture_ of, 95% 2/ 5§§gcq%erhan ges in tension are neasured isonetrically and

r ecor detfSHiNgg-ells S Bp R F &l acePier 1 ‘def’egftOW‘e[héfducer Sar af ot oxi n

6¢c 20 i sorttl@dade GumMA 50 HN&lsy MdnHaRe Stad PrepiiebiCast M2 cS66P 0oL T iTReY P IS
prel cupated for 15 mn wth a test conpound prior to addition of

at PEingoRssay grassk trBred asdeschibed phevepsiag fthe sierpbrane est conpounds on

the Conﬁl%lﬁbfaifoh%mﬁ&ﬁmﬂstﬂnmﬁ%ran?fefr Wb a SACBAPARH Br $GoME pgxam ned. E.
Deoxycorticogterone acetate 't hypertensive rat 5 nodel for

assessi ng i nBUsG theGQF1 9ellfr d§é¢@9@e@b%’@nﬁmﬁt§§ begp| tearnséertedmydunds
di scl ospRANEHRIdthd e TGRRef185 hAE efx?Feségﬁ% \41,{% nldY trgs‘?ﬁqspﬁmﬁél{ | costerone

acetate (DOCA)-salt hypertenS| ve ra peffor ese tests,
si | ast i BurfAses-wereravastocanfiveags int st ZBothsksnCals ﬁﬁmnguttm;)skswer e

prepar egl,ea@ggréé't&gb& Qc ?}ﬁxg”%fog%q Md D%E%Hﬁ}&%ﬁ 5} 16'mm(a(t]1%703%<oé hﬁl | con . ubber-

Pharni. Sci. 62:25 I'S 1ncorporated 1n
i npl ant@e'fwegﬁﬁmméewp ehewphato byffersar salinh PRSIt amaisinght0 BOBA i s 16 Jul y

2005 éﬁimdm;{ Reefbd ek MofhddaRRLY. 4&%%@&.55%945 érﬁmg, o fHeqh ySt 1S

added and m xture 1s cast 1n a em cylindrica pr ague Dawl ey
rats (758 3)9&9%93 tsird)® mer. shemellett wpalréspspepfedeiot omi pédvuffer A (5mM

- HEPES buffer, pH 7.4 containing aprotinin {100 KIU/mi}) and then frozen and
20 thawed once. Five ml‘ of Buffer B (5 mM HEPES Buffer; pH 7.4 containing 10
' mM MnCl, and 0.001% deoxyribonuclease Tybe 1) was added, the suspension
mixed by inversion and then incuBated at 37° C for 30 minutes. The mixture
was centrifuged'gt 57,800 X g as described above, the pellét washed twice
with buffer A and then resuspended in buffer C (30 mM.HEPES buffer, pH 7.4
25 containing aprotinin (100 KiU/ml) to- give a final protein concentration of -
2 mg/mi. | -
_ The binding assay was performed as .de_s'cribéd above using'the
membrane preparation diluted to gi#e 1 yngO 4l of binding buffer,

C. Test for activity against endothelin-induced contraction of
30 isolated rat thoracic aortic rings

The effectiveness of the test compound as an antagonist or agonist of
the biological tissue response of endothelin also is assessed by measuring the

effect on endothelin induced contraction. of isolated rat thoracic aortic rings




under ketam ne anesthesia and a DOCA-i npl ant was placed on the left |ateral
5 dorsal abdonen of the animal. The rats were allowed to r}eﬁc)gver (5 r three
weeks. During recovery they were permtted free access to t chow
and 0.9% NaC drinking solution in place of drinking water. The rats
develop hypertension within 3 weeks, Al animals were used in the tests
bet ween 21 and 30 days post surgery. 10 The nean arterial blood pressure
in these anl mal s ranged from 165-200 mrn Hg. On the day of

experi t| o cat e i anesthesia into t he
right %O ry-*f-t:rr(rﬁm\g‘iE%r Uk GEb ggézrge?s(%é)gor ba\(’nd into the right
fem)ralmmunn@aheaﬂnimtcst:mairmmhefumuswtemtaEHedmlmm.lnd The aninmal's were

placed in a restrai and owed to recoyer r m pimum of 60 15 min or
et ot odhedificto B fested PSR bR chr I il el B RN T ¢ e
t he selegficedissonpiotnthedtorapaiindsl areefiristHidsolasd admmhuai@ﬁ eehoeht ber

 preceuipsdicafiad e JRDRELNER] smus® PR ert ol woetoboc: of

| nt r avene werws Ahg) &drtdd isoiitioRs EbnbaihiRgUeBEng 20ndUn@SsiBhs roemt_s es in
consci ous, autonomically blocked rats; anodel for assessing in vivo

activi t"ye’&fte%qdect ed conpounds Mal e Sprague Dawl ey rats (250-450 g) were
anest het i zedr{BrRyadidlpoRfon #DHDad]iP)at BEaGABRUILRE HBRIPNaGAHA i n the
f enor al arterg to measure nean 25 arterial pressure (MAP) and in the
f enor al2byaded Pyaeniie FruRRitHA8d dPERY CHUA ST PEtTDACIMPRERISEOMENE pl aced in a

resid ai 3e'sudfchdabil QWRE ol 2 o/ R8I in GONS Rl GUFMESEH fllBENivh Ridhdtes | ater
aut onom c bl ockade was adninistered (atropine methyl nitrate, 3 nmg/kg, IV,

f ol | onddrasplait spvigrasaturated it § gasymixtycg of [fhfp Qzaﬁt'@rfJ%r@%l‘s‘Br eceived a
bol us i AMVERGELE. PTnMaktiche (Mgsd, . obl Rivadpd,r by 3 mm%e% Eater by

i ntravenous bol us adm ni stration of EI-1 (Co ntrof | 1 pg/ kg) . Fol‘l owi ng

r ecovergM £aft.t hP niinigiuaege!. t est -corrpounds wer e admi ni stered by

| ntravenous folgs 34RlatohadiRch Gk s ARhrAEiSoChRbLRAASH W th ET-1
thirty mnutes later. Results are expressed as t percent 1 nhibition of

t hel ET-ducedlhogagic adMETing datragipacan prtedyds aneigpiitor ofbinrdindadhi ni strati on

of the Lepf &h&&mo%ﬂuhﬁa{mrcégmr&om@ep;pr.gsdmax%eaaﬁ%f'tnéi%e& by the
control ET-1 challenge. In some cases ,

the 1C,,.
. D. ‘ Assay for identifying compounds that have agonist and/or '
antagonistic activity against ET, receptors
20 1. Stimulation of prostacyclin release

Since endothelin-1 stimulates the release of prostacyclin from cultured
bovine aortic endothélia! cells, the compounds that have agonist or antagonist
N 5 _activity are identified by their ability to inhibit endothelin-1 induced prdstacyclin :
_ release from such endothelial cells by measuring 6-keto PGF,, substantially. as
25 . described by {Filep et ai.._(1991) Biochem. 'Bioph_vs. Resf Commun. 177 171-

1-76; Bovine aortic cells are obtained from 6ollagenase-treated bovine aorta, -

éeeded 'into. culture 'plat.es', groWn in Medium 199 s‘luppieme'nt'ed with heat inac-

tivéte_d 15% fetal calf serum, and L-glutamine (;_2.rnM), peniq'illih, streptomycin

and fungizone, and subcuitured at least four times. Tﬁe celis are thén seeded in
- 30 six-well platés in the same medium. Eight hours before the a‘séay, after the

celis reach confluence, the medium is replaced. The cells are then incubated




third ET-1 chal |l enge was admi ni stered ninety mnutes after adm' ni stration
of the test conmpound. Fi 5 G Results 1. In Vitro The Ig@g gégf)each of

t he conpounds of the precedi ng Exanples for ETA and ET, lﬂi’ has been
measured. Al nost all of the conpounds have an 1C50 of |ess than 10 pMfor
either or both of the ETA and ET, refeptors. Many -10 of the conmpounds have
an |1 C50. 1 ess. than about 10 pM others have an I C50 | ess than about 1

jI Mand sone of the conpounds have an | C50 | ess than about 0.1 pM A
nunmber TA IL.ec rs,that
substan?‘:;néthlt Igﬁmlgg'ggp%ggé %ggtﬁ&&%ﬁgm ?'EO%P 'ﬁ‘h‘e?}o(? Eq“ gai&cftept ors, and,
t hus ar eompelied tilare, od dETéstrempgptuods+ ddoeredindf {tCheMg.onpounds are -ET,

if"l( iCI’:IhYgr Olgf %P? YT'I M(?ncu'ba§e| € teergegigrrrrﬂgbrlgr(rj\%{/ec? Fr%rm eaasch well and

5 [ soxazlng/yor)GeZm(aNo(msmlfrﬂItth-F;ﬁfemrde)ramsmﬁabb@nyde):t h@pheneay- sul f onam de,

-5-is - 2- g :
5 a- Bl ORI S4Bty EBRATH e e 0 srene. benetsep dhdmaunt of
N- ( 4-c hlﬁdreﬁe 3’@?&; fé}’éasea-tiy%léa‘kﬂi; ¥hattedgéd vétir TRt dhdo@Bin20 minus the

di oxy) benz fe- 3- s | f onam de, N-(4-chl oro-3-nethyl -
i soxazoPJt 2 ‘?q %f%’g% 5&{‘7@% lyfEeate é‘ﬁ@'ﬂﬁ'%f???d cells, Compounds that

phenyl ets’ﬂlﬂu]atthlﬁ)lpé’(eﬂmfﬁ @I&é‘s@ﬁﬁsséﬂsdﬁgon&ﬂ(ﬁctwuy and those which inhibit
N-(4-chl oro- 3- goxazoyy | ) - 2- (3, 4- et hyl enedi oxy-

benzyl CEF'B%W“M&%B%R@ ’%'ﬁf‘?eoﬁ%?ﬁea%a”WQ?@'Sbéé‘h""tVested in the

hypapt ensi ve rat aogalbiticnek satBlo®o@h 6eGhINMRdI ddntigEG&RSI Ng bl ood pressure.
25 b. Sel ected conmpounds, such as N-(4-chloro-3- nethyl-5-isoxazol yqg- 2 {

[ 3, 4- (et hy| SREHPERY) 65HeA\PEaiEisEle |ANtAcopise fBatcasiartent fandis,
N- (4- chkgirRadty S@ibBY ITHR- dfE6ReRL 0% ek éﬁ#sadndé} 3 u(rﬁﬁt *ae(.l;% Pa%t%&

phenyl I am nocar bonyl } t hi ophene- 3- sul f onam de, N-( | or o- rf :
i soxazoWd”‘?"{e(jf?Péfar%'?? 02 fﬁbfWPb‘f‘f@ﬁ}ﬂq‘eﬁﬁ'Wﬁ)@a{ﬁbéWIq Iﬂhﬂ-‘ﬂpﬁéﬂe -su | fona

30 m deantagomst activity. Two isolated rat fundal stomach strips._.are suspend d
N- (4-chl or o- 3- net hyl - 5-i soxazol yg- 2- [ 2- cyano- 4 d’zi lﬁc'):’xypﬁerl\ji)g%trrn' no-

car Bény Ia]1t ﬁﬂ%gh@ 4. rghpr]ggﬂémﬂu@l}e(bngth Krebs’ —Henselelt solution containing

N- (4- Chh@ VORI DA spPPro SNARLLYD)T 3; see, U.S, P
nmet hyl - m\slth IenseF’SToxy)p henyl acré{g(/ tt:12i 06 %neSB gfﬁ fonam de have been

.16 Jul y52b 91BldeS'B‘E§Wécﬁ_|ﬁh’rt51éhfb@ﬂ9mtha©m |apdidaderktadl witbranmasensi ve r at
model  apgx&hoWh oi50; Ay tﬁg&bséﬂé}{de@m AT b mbEANGS DYRGSAN S pPout 30%

in 30 mn at dosages *as
recorded using a Grass Polygraph coupled to a force transducer. Sarafotoxin 6¢

20  is added cumulatively to one strip while the second strip is preincubated for 15.
min with a test compound prior to addition of cumulative doses of sarafotoxin
6c. The effects of the test compounds on the concentration-response .curve for

‘sarafotoxln 6c are examined.

E Deoxycorticosterone acetate {DOCA}-salt hypertensive rat’
25 ' model for assessing in vivo activity of selected compounds

~ Selected compounds _disclosed herein have been tested for activity in the
: ‘deoxycbrticosterohe acetate (DOCA)-sa!t hypertensive rat model. To perform
thése- tests, silastic MDX4-4210 elastomer implants containing 47 mg (DOCA)
_ were prepared acéording to the' method of brnmsbee et al. ((1973) ;che' Jd
30 Pharm. Sci. 62:265-257). : Briefly, DOCA is incorporated into silicon rubber

- implants for sdstained rrelea—se'. To prepare the implants the DOCA is




as 30 ng/ kg, and nore t han 50% at dosages of 60 ng/kg. On the average

dosages of 30-60 ny/kg of the test conmpound resulted in a 4(_2- qogﬁ(ﬁ:hi bition
5 _ of pressor response. Since nodifications will be appar% gu ose of
skill 1nthis art, it is intended that this invention be |imted only by
the scope of the appended cl ains. 7]16 July 2005 -174 CLAIMS 1. A process
of making an alkali netal salt of a hydrophobic free sul fonam de

conpri si ng the steps of. 6 (a) di ssol ving the free sulfonamide in an
organi ¢_sol ve S S 5168 isubdQnad de with a
saturat"écd)rgorlau‘?di ‘6‘&10 w me"%tdt o C(ﬂn '%%P aI |aft ngt a{?; and (c) recovering the
al kal i nnietuak I:Sah:*.t iofa Itelnacﬂmidﬁomasmﬁde“ 2. The process of claiml Werein the
organi c sol Ve i s..et B%U te 1 Th | wherein the
al kali netal qrgg% ey rﬁfﬁ?@ WHRKS Ogcglwererr'lfnéifege(?glgﬁ spﬁee%mz he process of
cl ai m Jindaekeiamibd anedtkedia an@tadd OCA-ispitingwasspladérboprivcieislatiralc| ai m 4
wherein the s turatogd sol uti onr of a salt I%gveépt al kalfor m;tgl I s saturated

—sodimIs 2l ABIRARER °of JPe 2B aim Q4 BEhYEE 2 i¥e°pf ocess of claim5
wher ei nuédieas. Sﬁﬁﬁﬁgﬁ-i&dvaﬁﬂtﬂbv Wer®beanridifref addess talnbahat raea:radwl s saturated

sodi um bi car bonate. 7. process of ccjéaikml V\/ner n [ ecoy |ng conpri ses
the steh¥ @f% Wi‘iﬁﬁk‘f‘%é‘ob’F'BBd%Paﬁfaoét B WaEe(Sh At 3t er‘fﬁ “Phat product,

crystalwpah@gs.g,hamtmﬁ@%bkg n one or nore organic, non water m scible
sol vents and collecting the 20 sul fonam der,aql 5’% filtration. 8. The
process of chAPRFAIRMEFRLFed Reths EHRiRETWABH 8% BYY SUiVents are

di ¢y or-pEtfan arend IQBJSE'bresgure-rhQh@é@ﬁﬁﬁﬁal@f&n@b@fm1BEIJZU(De|ﬁ1nCngI’ ising the
stop of purifying the -sulfonam de salt after recoverx 25 10. The process
of claim 1, ARaheiday ohexpeipedationreaheters wareaned shderhrayifals

-(2- (2{ SdTRidryd ?\@@%M%&(tlfeﬁ']cﬂé!%@r‘/ %Mlnbﬁ&%ﬁﬁle)\t 3f blobe pydssuid, «aa-

arrido)i soxazol e; cyanonet h -trimet hyl phenyl ) -3-(4-chl oro- 3-.
net hyl -nazraam-@ﬂtyﬂegmmﬂamytc)r azimlWFﬁﬁﬂ@h@EarS@&ﬁ@aqﬁ gmPesl uhf€al t; N - (3-

animals were placed in a restrainer and allowed to recover for a minimum of 60

15 min or until a steady mean arterial blood pressure was recorded. At that time,
the selected compound or control vehiclé was administered either intfav_én-ously,
as’ a 60 minute infusion, or orally by oral gavage. Blood pressure was recorded
conti-nuo;.lé'ly for a further 10 hrs.

F. Effect of Intravenous administration on ET-1-induced
20 pressor responses in conscious, autonomically blocked
' rats; a-model for assessmg in vivo activity of selected
compounds

~Male Sprague Dawley rats (250-450 g) were anesthetized (Brevital 560
.mgfkg, (P} and cannulae were placed in the femorai arterv to measure mean
26 arterial pressure (MAP} and in the femoral vein for intravenous drug

administration. 'Animals were placed in a restrainer and allowed to regain
consciousness. Thirty minutes {ater autonomic ‘bioc_:kade wrasradmi'nistered
{atropine methyl ni_frate, 3 mg/kg, 1V, followed by hropranaiol, 2 mg/kg, V). An
hour {ater animals received a bo_lus‘in'jection,of vehicle (0.5 ml) followed thirty

~ 30 minutes later by intravénqus bolus administration of ET-1 (Control, 1 rafka).

| Following r'ecc')v'ery from tﬁis chailenge, test -compounds were administered by

intravenous bolus administration {0. 5 mlj and then re—challenged with ET-1 '

' thlrty minutes Iate_r ﬂesutts are expressed as the- percent inhibition of the ET—1—

LY




acetylo)cvnethyl-2,4, 6-trimethy)phenyl)-3-(4Chl oro-3-nethyl-6 30

i soxazatyl sul famuyl ] - 2-th(aphenecar boxam de. sodi um salt; géﬁl -268;5-
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-175 11. The process of claim| whggein the free sulfonamde acid is 4
Dhl or a- 3- net hyl - 5- (2- (2- (6- nei hyl benze[ gl t| , 3] di oxol - 5-yoacetyl) 3-

t hi enyi sul f onam do) | soxaza[e is nmade by (a) adm xi ng 5-chl oronet hvl - 6-

et DY L RRIRUD Lot Ayl S AR AATLLY B T RAPESL YBHIBuAG Ll ur an Lo

form5 a Gdgnard reagent
pl ' - r nde HBR presgomeeipghsg inddced thlyothe -c3nmet EVH— Shallenge. In some cases a

| bO d
soxazahyd ¥4 %ﬁQNéré %L@%&rﬁﬂn&gbe) une Sermnué(ﬁ 9 tﬁ\ﬁe?‘ﬁ{%g"%'é%?%?ﬂfmagteur e; (¢

diluting the mxturée from

i nor garteet e@npourwhd an o(lj anic solvent to forman aqueous | ayer ad an
orgaic Iayeé 'R (d) drying the organic layer to forma. residue that
~contains the free acid. 10 12. An.alkali netal salt of :

4- chl or o- 3- et hyl 1.5 Witrfe2d6-

net hyl benzo 5-Yl) acet -t hi enyl &ui f onam dol | soxazol e
pr epgr ed b[ﬂl%fb %Odceéigg ofthe |°amﬂ°f}%=f< of 3he breceding Examples for ET,

4-chl Om{!&kaefebyd)tﬂrs hdis b@er( Avebbarat yhlenanof khé—c%ﬂb@?&%‘ h§ve yh)acetyt)-
3- thle?§ %Ifan m d oxazole sodi um sal t_prepared by the process 15 of

claim rSibenRT Rethapikikiel E EBArereptors. HVBR@PHOBI C

suum\wwaEsompeasaaA@e an 101 QBY4. thanf 4500 -1 3d, BHdr9n4ls aHiEONAL des,
phar mace utl gal Ix ﬁigggt abl e salts of sul fonanides, formuiati8ns of salts

and t hé S)01e] SAmerRf S FORAUNDAIRAYE A 16go tsss sharcabowg Q.he acti vity

of the mmdmt Reinbsr beiNel dbrﬁﬁotpﬁiﬁtl‘\%sarﬂﬁlsg%rt@e ret: Tt} ma;lqps and
des are provided articular, forrfulati ons of sodiumsalts of.

sul fona
N ( soanB‘iWF‘?%feéﬁﬂgdPf‘@@afrﬁ'fgeém%’(ﬁhéﬁﬁaﬁﬂwemaw&s@ndf ohanages and N

(I soxazelechiveyer BT ylesubipnames &rtﬁe%ﬂ%ﬂoﬁﬁés afe RTOCEES; @Y Preparing an
lgl i metal salt of a hydrophobic sulfonamde Is f)row ded. The process

i ncl*udes the stepzdﬂ--!tﬁ ssolving a free sulfonam de in an organi c sol vent

in the presence of a satur as@goccd!dialdoutBhabuctihd No@LUKARTS. Alhyiecover | ng
the formed sul fonam de salt fromthe organic
S-isoxazolyl)-2-(N-(4-methyl- phenyl)ammocarbonyl}thlophene 3-sulfonamlde, N- '
(4- bromo-3—methyl-5~tsoxazolyl)-2-{3,4-{methylene_dfoxy)benzyl]benzo[b]thncr
phene-3-sulfonamide, N-(4-chlor0*3—m'ethy!—.5-isoxazolyii-Z—(3,4,—methylene-

20 dioxy)beniyl)benzo[b]thiophene—3-su!fonamide, N-(4-chloro-3-methyl-5-
-isoxazolyu-2—{ﬁ-hydroxy(3,4~methy|enedioxy)phenylethﬂ]thiophené’-&suIfona-
mide, and N—{4-chioro-3-methyi 5-isoxazolyl)-2-(3 Methylenédioxy-
'benzylcarbonyl)thtophene—3—sulfonam:de have been tested in the hypertenswe

. rat model, and were effective in decreasing bload pressure.

25 : _ h. Selected compounds such as N- {4—chloro 3-
methyl 5-|soxazolyl) -2-{[3,4- (methylenedmxy)phenyl]acetyt}thlophene 3-sulfona-
mtd_e, N-(4-chloro- 3fmethyl 5-isoxazolyl}2-{[2-acetyl-4,5-(methylenedioxy)-
phenyllaminocarbonyl{}thiophene-3-sutfonamide, N-(4-chloro-3-methyl-5-

) isoxazo!yl]~2*[(4-metho><'v—2—methylphenyl}aminoc-arbonyll'thiophene¥3 sulfona-
. .3,'0_ ~mide, N-{4-chloro- 3-methv| 5-isoxazolyi}-2-{2-cyano-4, 5- dlmethoxyphenyl)ammo-
carbonyl]thiophene 3-sulfonamide; and N-(4- chloro—3 methyl 5-isoxazolyl}-2- [2-
methyl-4,5- (methylenedloxy}_phenylacetyl]th:ophene-B-sulfonamlde have been

Bt B ]
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tested in the autonomically blocked, normotensive rat model and shown to have

substantial activity, reducing pressure about 30% in 30 min at dosages as low
as 30 ma/kg, and more than 50% at dosages of 60 mg/kg. On the average
dosages of 30-60 mg/kg of the test compound resulted in a 40-60% inhibition

of pressor response,

Since modifications will be apparent to those of skill in this art, it is
intended that this invention be limited only by the scope of the appended

claims.
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CLAIMS

1. A process of making an alkah metal sait of a hydraphobic free
 sulfonamide comprsing the steps ofs o
<] {a) dissolving the free sulfonamide in an arganic solvent;

{b]  washing the dissolved free sulfonamide with 2 saturated solution
uf a salt of the alkali metal; and

{ct recavering the alkali metat salt of the sulfonamlde.

2. The process of clalm"l wherein the arganic sotvent is ethyl acetats.

10 - 3. The process of claimn 1 wherein the alkali metal is sadium, potassium,
galcium or magnesiurm.

4. The process of claim 3 whearein the atkali metal is sodium.

5. The procaess uf claim 4 wherein the saturated salution of & salt of the
alkall metal is sanrated sudium bicarhonate, or sodium carbanate,

15 ~ @. The process of claim & wherein the saturated soludon of a salt of the
alkali metal is saturated sodium bicarhonate.

7. The process af claim 1 wherein recovering comprises the steps of:
drylng the product of step {ib}, concentra’ang that product, crystallizing the
product in one dc more orgame, hen-water miscible solvents and collecting the

20 sulfonamide it by Titration,

8. The process of claim 7 wherein the arganic, non-water miscible

| L sohrents are dichlaromethane and ather. | S

| N ) 8, The grocess of clan'n 7 further comprising the step of punfymg the
sutfonamide salt after recovery.

25 10. The process of claln 1, wherein the free sulfonazmde s 4—-chlom-3-
‘ me‘thyl-—ﬁ-{2-(2-{6-meﬂ1ylbenzol‘.d][‘l 2ldicxol-6 -yl)acatyl)—:i‘*ﬂmenylsuifon-

amidolisoxazols; N*-{3-cyanomathyl-2,4 B~mmethylphanyll -3-{4-chlara-3-
methyl-§ lsoxazolylsulfamoyl}-2-thiophenecatbaxanide, sodium salt; N‘-{?r-
at:ewlcxvmethyl-z_,4.G-tﬁmethyiphenﬂ}-&-{d—chioro—ﬂ-methyl-ﬁ-

30 lsaxazq[vIaulfamuﬂk&thlopﬁmecérboxaﬁiide, sodium salt; or N¥-{3-

" hydroxyimethyl-2,4,8-timethyipheny!}-3-{d-chiaro-3-methyt-5-

isoxa'zuiﬁ;ulfamuyl}-_Z-thiuphenecarboxamide, sodium sa"lt.
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11. The process of claim 1 whereln the free sutfanamide acid is 4-
chlnm-3—methvl—S-{2-(2464nethvlbenzo[dﬁ1 ,3]dioxcl-5-yhacetyli-3-

__mlenvlsutfonamldc}lsoxazule is made by (a} admixing §-ghloromethyl-G-
* methylbenzold){1 Sidigxole and activated magnesium in tetrahydrofuran to form

a Grignard reagent; {b} adding NAmathoxy-N-methyt-3-(4-chiore-3-methiyl-6-
Isoxazolylsufamoyll-2- -thigphenecarboxamide to the reaction admixture; {c}
diluting the mixture from step {b} seguentially with & concentrate inorganic acid
and an ocganic solvent to form an aqueous layer ad an organic layer; and {d}
drying the organic layer 1o form a residue that containg the free adid.

12. - An alkali meal salt of 4-chlorg-3-methyl-5-{2-{2-(6-
methyibenzoldl(1 3]diuxo!-s-yi}a.cetyl)-3-ﬂ1ienyl&uifmamidulisoxazole prepared
by the pracess of claim 1.

13. Hhrora-a-mathvl-ﬁ-(2-(2-{6-methyibenzo[dl[1 Ajdioxal-be
yhacetyll- 3-thienylsulfonatridali isoxazole, sodium salt pregarad by the proeess

1% of claim 14,
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PROCESS OF PREPARING ALKALI METAL SALTS OF HYDROPHOBIC SULFONAMIDES

ABSTRACT

Thienyl-, furyl- and pyrrolyl-sulfonamides, pharmaceutically-acceptable salts
of sulfonamides, formulations of salts and the sulfonamides, and methods for
modulating or altering the activity of the endothelin family of peptides using the
formulations and sulfonamides are provided. In particular, formulations of sodium
salts of N-(isoxazoiyl)thienylsulfdnamides, N-(isoxazolyl)furylsulfonamides and N-
(isoxazolyl)pyrrolylsulfonamides are provided. A process of preparing an alkali metal
sait of a hydrophobic sulfonamide is provided. The process includes the step of
dissolving a free sulfonamide in an organic solvent in the presence of a saturated
alkali metal salt solution and recovering the formed sulfonamide salt from the organic
phase.



