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W@ 202AMEEHYL- 4, 5- ( METHYLENEDI OXY) PHENYLACETYL] PCT/US2007/006277

THI OPHENE- 3- SULFONAM DE, SODI UM SALT 5 Thi s

application clains priority to u.s. provisional
application serial no. 60/781,861 filed march 13,

2006, entitled "POLYMORPHS OF N (4- CHLORO 3-

METHYL- 5- | SOXAZOLYL) 2-[2- METHYL-4,5 METHYLENEDI OXY)
PHENYLACETYL] TH OPHENE- 3- SULFONAM DE, SODI UM SALT" to
Rei chvROLYMORPHS@F N-64CHLUORO43-METHNYAVS-ISOXAZOLYL)
r ef er eneR-METHYZI-4FA(METHYDENEBIOX YWPHENYLACETYL])
reference heT®IOPHENE3SUIFONAMINE, SOIIOM S84.T

herei n are pol ynor phs of

N- (4- chl or o- 3- methyl 5-isoxazol yl)-2-[ 2-
th t h di , h I I h
' onart B LB TAE PRAKEY Npp Scacsslorphpbrp AR Fi o
t bm781,851 Bﬂ&(ﬁlﬂﬂﬂ\l@ 2006, en’utled “POLYMORPHS OF N-(4-CHLORO-3-
4ch|or03met 5|soxaz%myl)-2- 2-methi<rl-4,5- ne
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fam |y of peptides and is useful for thé treatnment of
elReightvein af afe Thedisglogire of g abovepefsrensed peplinatign és igcorporated by

t,%?e} EndingLders, this conpound's use as a

ar neceut cal product 20 may require storage for an
eﬁllﬁnbdaFﬂ‘dﬂEdN\tﬁNﬂﬁﬂ Thus, the stability of this
conpound (bul k phar maceuti cal chem cal s) agai nst heat

and hum&vﬂ%hﬁjetﬂ i f)glgm n%ét%r&% *S‘F’ 2h 0981 3t ?&?Lg-lsoxazolyl) -2-[2-

i npor t ant ere ore e sta ormo
contbhyls- ~(rsethillenédienty) Bty jthHphendisulferamide sodium salt, and

}\\5}?56%% %’r E@%‘%‘?F‘*‘s. soxazol yl)-2-[ 2-

nmet hyl - 4, 5- (et hyl enedi oxy) phenyl acet yl ] t hi ophene- 3-su
IBAﬁ‘dﬁGMUWi umsalt, Forns A and B; a nethyl

can. be-Ganereegaidh oo Beto 300 AR SRR EREdThcy oheny!-

mw&ﬂ]&tﬁibﬂzﬁnbéhsxﬂfmmmqlm sogininadadt, swiduiandsshe activity of the endothelin

o SORRge T e A bR Rina PR disorders.

FDnendithendaire o thead Hzondery] ithis oam;aoﬂilnﬂs asens pPhshasmbadutical product

CREY MR B ARt b o A€ i By Bf his

| éoinpiindl (bUR gHatmadeu¥iodb JReinicdl ) Heainlst Reéxt ahd Hénidity during the

2007/ 1064 PCT/ LJSZOO?/ OO 277 gains |less than é" 5% of

t figsage \RE’:"@%P VY gBDOTHI ﬁlteéqr&fhmg stghledorrpof this gempgound is
desired.

SUMMARY

It has been found that polymorphs of N-(4-chloro-3-methyl-5-isoxazolyl)-2-[2-
methyl-4,5-(methylenedioxy)phenylacetyl]thiophene-3-sulfonamide, sodium salt,
Forms A and B; a methyl ¢-butyl ether solvate, Form C; and an amorphous form, can be
selectively produced on an industrial scale by crystallization from appropriate solvents
and conditions. Further, Form B and mixtures of Forms A and B, can be interconverted
to the more stable Form A under suitable conditions.

The amorphous form of sitaxsentan sodium is highly hygroscopic whereas the

crystalline form is not (amorphous gains 22% of its total weight at 95% RH; crystalline



pol ynorph A to be the nore thernodynam cally stable
form Wthout being bound to any theory, it is

whelwavadr t hat t he anorphous state converts w POT/USI087/006277
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to a mxture of polynorphs. 5 In particular,
pol ynor phs of
N-(4 chl or o- 3- net hyl - 5-i soxazol yl ) - 2-[ 2- net hyl -

5- (et hyl enedi oxy) phenyl acet yi ] t hi ophene- 3- sul f onam
de sodiumsalt, Forms A and B, having the chem cal
structure: CH3 CI "NN O% N _OCS-" N rOO H3C
qainstesssthhe ¢ 5% ef thejrrwoe ghoted 948IREN) e Imsmhmg'siosrmmi@ found

LR hoRa B PO BBkt B ' o bound

aﬁ&qnwryolm iShaRkedthat BRRTOrPRGE state 208versl wmm ¢ginfeab ratmixture of
Met hods and conditions for the measurenent of XRPD

elyrapipdis. Met hod of the Measurenent The XRPD anal ysis
was  COopiieti & a BoRmath RREEN- m&gmn%ﬂ{ms RENEIRIy1)-252-methyl-
diffractoneter on’'the san‘EIes the follow n

cosrdineioneiedimatensiscey | Hiephmasione fammide, sodium salt, Forms A and
arhaé’ng&l}eﬁgemﬁcall ter:l#c mohochro 20 Vol tage 40 kV

Current 40 mA Slit IDS RS 0.15 nmm 4 Scan speed
3/mn Range 2.5 to 40 25

n The

is 50Tt i on spectra
were acquired on a TA Instrumant " i nterfaced
W|th a Nicol et nodel 560 FourieFs®ransform infrared

can beF\;)elecB glty 98&1 ceg T84 Gle distinguishable based upon their characteristic
peaks in their X-ray powder diffraction (XRPD) patterns, infrared absorption spectra,
Raman spectra and melting points.

Methods and conditions for the measurement of XRPD patterns

Method of the Measurement
The XRPD analysis was conducted on a Shimadzu XRD-6000 X-ray powder

diffractometer on the samples by the following conditions.

Condition of the Measurement

Target CuKa
~ Filter monochro
Voltage 40 kV
Current 40 mA
Slit IDS RS 0.15mm SS 1°
Scan speed 3°/min
Range 2.5t040




5 Method and condition for the neasurenent of Raman
absorpti on The Raman spectra were acquired on a Raman

wheonchodsnt erfaced to a Nicolet Magna 860 FT-I1PRCT/US2007/006277
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spect rophot oneter. Pol ynorph A (Form A) The maj or

peaks in the XRPD pattern of Form A expressed in
degrees 2-theta 10 are at approximately 6.72, 15.96,
22.38, 23.38 and 26.22. Figures 1- 8 show the XRPD
pattern of Form A. The maj or peaks (cmi) in the Raman
spectra of Form A are at approximately 1697.4,

1602. IMeikRPakd aowiditiéa FoR tlonineasurgurent 9f gifomed dhsorption

B T o e B et SRR 3P eb o pspts were suird on
CrA $hsthinhdt® TGA Q0 itegaepivitis® Nicblgdthodel 360 doprsesamtform
a,pgr oxi mately 200C, Pol ynorph B (Form B) The maj or

pedredi(R TR speattonbatonsier- of Form B expressed in

degr eefrethdd'Shd coRliRioRfoR BN Arehlelent 6f Randdn 2Bsorption

18.38, 18.94 and 22.72. 20 Figure_1 shows the XRPD )

pat t er FheyRamen spetraTvere gagisredrnna Ramapibpnehymieréaced f,a Nicolet

T A R e G LT e 22" ahone ¢ he
R2olpmosph ek (Bormh Ajor m B. Based on the characterization
dat a, aﬁ‘)% ﬁg_]Bora tegl?sa{rﬁsth%\z(lﬁﬁ) ga@e%%?ll:\é%%{ e)ﬁ%%ésfg é&degrees 2-theta

cr yst eria i ch econposes aro
Rab ynappebxitatdio o 20)1 5 Dee2 a8 23 . peakd 26.82t he XRPD

patterp. of Form C e djnd ees, 2-theta are at
appr ox?‘ﬁﬂfeél ly Seshpyy tﬁ%é&i@g é’ﬁ@er%o%%ré’}mr—‘?“gur e 1 shows
t he XRPR: pajdrgeakOfcntbrimtie Ratafrspreue o Fosinodare dt@pproximately

infrared absorption ctra_of Form C. Based on the
c’rﬁ?r%fbtlép?%all‘?‘fggnsﬁﬁ‘éi‘?g%élcm C appears to be a nethyl

t - but yFigtd1@khowotheat fnsH sgebga 60Fp@bIRd. 3 WO
2007/ 106467 PCT/ US2007/ 006277 Bri ef Descrigti on of

the Dr Baredg the ghaacterizalion datakispmyA apREHS to pe £ FRystalline,
p@érﬁ%ﬁﬂ@%i@soﬁﬂ whi@ Gk BARLRIH %ﬁfn@k‘iﬁlateﬁj e, 2 i s

t he D pattern of the polynorph A sanple lot 1.
FPefyrorphiB (Feran ¥PD pattern of the pol ynorph A,

sanpl eThﬁEE!iér eals fil ?H%iﬁﬁéllﬁ%fm BakbRERdGh dbfRes 2-theta
pol ynor p ) span'pfe ot IlT.
are at approximately 6.6, 15.52, 18.38, 18.94 and 22.72.
Figure 1 shows the XRPD pattern of Form B.
The major peaks (cm") in the Raman spectra of Form B are at approximately
1696.9, 1594.7, 1490.2 and 1397.8 cm™.

Figure 22 shows the Raman spectra of Form B.

Based on the characterization data, Form B appears to be a nonsolvated,
crystalline material which decomposes around 203°C.

Polymorph C (Form C)

The major peaks in the XRPD pattern of Form C expressed in degrees 2-theta
are at approximately 5.14, 23.48 and 26.78.

Figure 1 shows the XRPD pattern of Form C.

Figure 23 shows the infrared absorption spéctra of Form C.

Based on the charac;terization data, Form C appears to be a methyl t-butyl ether

solvate of the compound.



Figure 5 is the XRPD pattern of the polynorph A
sanple ot IV. Figure 6 is the XRPD pattern of the

w@oeloymosph A, sanple ot V. Figure 7 is the XRPDUS2007/006277
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pattern of the polynorph A sanple ot VI. Figure 8
is the XRPD pattern of the pol ynorph A sanple |ot
VIl. 10 Figure 9 is the Raman absorption spectra of
the polynorph A. Figure 10 is the DSC of the

pol ynorph A, sanple lot |I. Figure 11 is the DSC of
the polynorph A, sanple lot IV. Figure 12 is the DSC
CHrnéﬁBes&eipfmrmhADmmgﬁ lot 1l1l. Figure 13 is the

e T@gRL s o KRR Brs abip ety A, BrcEapitendiphous form.
is t hq:'l%@teq istthe Xray pRitdA of\theSFEIPIBrpHOA, idnlple lt_cbtgur e

16 is the noisture sorptlon/desorptlon of the

pol ynofighres isshenfiRPP gattqm of thegpplgmerph 4, iqu%plﬁﬂ?th ure
S0r PL | RSP RIHL HALPIO okl oP o/ AL i ASQRYE el

V. 20 |gure 1 e noi sture sorption/ desorptlon
of t heFigoteyfrisrtht XRPI pafsera of the palymormly Jusamply lotd Vi he

DSC of Ql [ e f e
ooy F%EFBB&’ ﬂg@g{ﬁg Faterhl 4 Epdiotit A siipi@fof V!
sor ltOL |Eghnbe’é1$ra?§lt %mmaﬁm Oﬁdhwmilmhglgi[A fﬂ&nmﬁ%ﬁrg 22
I-S eF 1s, I;) SR SF RO R 1.
Fi gur e B39 %% absor p he

pol ynoFighre® is the @mmn%so@nbhepéﬁ@aaff thdnpolpoioypﬂoAph C.
Fi ur 25 [ bso t| on Spect t he
polgy ISO lsgﬁﬁﬁgé %P%t%ﬁgo o %mgg%lro gt. on

spect fﬁgﬁ?e IE& the llDS@bDﬁtl;le Bolynwpﬁmglump&not EVt he XRPD
pattern of the po r B, e | ot I ure 28|s
Phe xibensalt e BG LB G Bh A8 satmlfiob o

Fi gur eFig@rd £3 Isf\ﬁemp&magbiwb@ﬁpt kemppd 1peDr ph B
sanple lot |11 4 WD 20 106467 P USZOO?/ 006277

DETAI LEsursEEER thy ifGhefthe pelyimgrph dh samrlelet Yief i ned

ot her WeSGire 84 |s theqltNbERE p8RGhciph @ ishinpsfe noemrs used
herein have the sane neaning as is conmmD

under sFigsee b@ ixcihe msfistutel SoFptian/daserntion QféhW’fPlé’Hloﬂ’h 4, sample lot I.
subj ecfy; &'ﬁ?&f) i ﬁfs B Sre DrptiRAIKBERRiANT tRIPbIyAREDIPAS sample lot

referre ereln are incorporated by re efence.
Figure 18 is the moisture sorption/desorption of the polymorph A, sample lot
1.
Figure 19 is the DSC of the polymorph B.
Figure 20 is the TG of the polymorph B.
Figure 21 is the moisture sorption/desorption of the polymorph B.
Figure 22 is the Raman absorption spectra of the polymorph B.
Figure 23 is the TG/IR absorption spectra of the polymorph C.
Figure 24 is the TG of the polymorph C.
Figure 25 is the TG/IR absorption spectra of the polymorph A.
Figure 26 is the TG/IR absorption spectra of the polymorph B.
Figure 27 is the XRPD pattern of the polymorph B, sample lot L.
Figure 28 is the XRPD pattern of the polymorph B, sample lot IL.
Figure 29 is the XRPD pattern of the polymbrph B, sample lot I1I.



As used herein "sitaxsentan sodiunt refers to
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yl]-thi ophene-3-sul fonam de, sodium O her chem cal

names for sitaxsentan sodi umi ncl ude

4-chloro-3-nethyl-5-(2 10 (2-(6-nethyl benzo[ d]

[ 1, 3] di oxol -5-yl)acetyl)-3-thienyl sul fonam do)i soxazol

e, sodium and

N- (4-chl oro- 3- et hyl - 5-i soxazol yl ) -2-[ 3, 4- (et hyl enedi
DOETASLEREDENCGREITIONet vyl | -t hi ophene- 3- sul f onam de,

sodi u The%cf]egi cal structure of sitaxsentan sodi um

salt i desCFIBBIP™8| sewhere herein. As used herein,

endot hghless ddfihed RERdrinGRs all Rehbidal ARNIcigeifictttmais el debn have the

substantially the am no acid guence of .endothelinp:L,. .
SABSIRRANITHE 35 i CORRRRIK 8P fﬁstsmiﬁa ong Q. @klileflr']-‘a?s%sq ‘_éfﬁtckl this
SNEREEMAHS: BASREO NN phteh® ran_@?ﬁf)liéiﬁi%ns AFe&LEd NBERiale incorporated
an ‘endot hel i n-nedi ated condition is a condition that

iby refeencg- by abnornal endothelin activity or one in

whi ch g0 %qéint‘g%)%sﬁﬂtg%l QB&iuﬁP%FeﬁlﬁJgg-@- {dr8idpheliRYS-

t herapeutic, use. seases inc but “are not )

|l isoRagzelylt2-[2mdtlyyet, b €meihytenedimxyirheazleat tit]-thiopberee3 -sulfonamide,
asthma, ~infl ammat ory di sease |.OGI.G Y _5_(D.
FROUAE O BB bt 29 80 8B L0 TRERRE B chigre-3-methy 13-
gagbrmehybehzo[di[¢ 8jdexol-2ybhcdtpi)iuthienylpiliforanitopisoxazole, sodium

A bl B SRRl REER e B Broc

ahethglpbenylagitel] shiopkeneEngifdiainitde nsedl uat.eThe olidhicalstsicture of

al.so include conditions that .result. fromtherapy wth
SeReatenqdtp Sl rﬁwr%ﬁﬁ'i devrpess hessi.

| MTUNOAY pRSEISSTaIR! Sndothél(Fa) peplidesancladd peptitiel evethave
As used herein _an effective anmoun a conpqund for

) t of ) )
tsubaientllyaths amine asidiseaunse akendatheli- bifdRthetifz ofj egdothelin-3 and
Stif dc6 h€Pbtehe Eﬁ&fs%ﬁoaoﬁﬁtﬁb{brﬁﬁﬁﬁd&ﬁnnef reduce the

synptons” associ ated with the disease. Such amount may .
be adni\aiusedeheseinaan gndathelinemedigtesrongditiongy ajgendition that is caused
mﬂﬂo%gf oﬁ%g%ra‘iﬁ(lﬁ bPoRe BIhiTR RomMIGA& R hal ihhibdt endothelin
et'fective. e amount may cure the disease. In
aavtivite haeeiedipestic, useh Sudmdisedses snchuflel hitsare netliingted to

rder. to aneli.orate o or S fi .
gtilygglétg%s.lorll, AL 1ﬁ\éarsc1él g%lezhsgh SS, a,rléggr%g{eggpr? dlgegges, ophthalmologic
adisgané,shemtiuahdissrdess ubstedictconditions \pestrduntatasdisexde, renal failure,

anel 1 or aé&ﬁ%%&%%%}%\{i@&%ﬁi&l ﬁ;gvgisﬁega)ge;/ﬁlg'aggo ig:tzﬁgftifart]ilure, endotoxin
aghotk,dnaplylactixoshookner Henadrripgicestioclat Eadathelin-hicdidted cenditions also
bi o i cal. .actjvit socj,ated wth or possessed by .an

b epri g inehtebu RS b, With Rectie. BRED B9GP Finchoi 8l and

ARt AGRHupbreksands, WHIGHOEIBhte Shddthélin Rveleug or an

anti body, that |j nhi%jts, endot hel | n- st i nul aft
vasocoftStFsE RIS AhHRatine AROPRLR AfRmERYRE O

emeQlsh 8 daiBaidhads BRIt RulRdiorkRS POMSRe thiiher reduce the
ant agoni st may act bg interfering with the interaction |
ofymmiems aessckaied withithe dispasen Jucih aMPeHLIIPAY: P pdmpnizigisd s a single
OfosB¥e of Raf e SRt d dladoBRIMNYSE RloRAEE A hdr8PRISETdfive. The
or broactiVvity of an endothelin isopeptide, ) . .
amount may cure the disease. In another embodiment, the amount is administered in

ed . .
r geating a particular

order to ameliorate one or more symptoms of the disease. In other embodiments,

repeated administration is required to achieve the desired amelioration of symptoms.



such as vasoconstriction. Thus, as used herein, an
endot hel in antagonist interferes with

wenaotiab? n- sti mul at ed vasoconstricti on or ot hP€T/US2007/006277
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response or interferes with the 10 interaction of an
endothelin with an endot helin-specific receptor, such
as ETA receptors, as assessed by assays known to
those of skill in the art. The effectiveness of
pot enti al agoni sts and antagoni sts can be assessed
using nethods known to those of skill in the art. For
ex anpl As uwsedib¢rki, an ea@p:thé]m agunnsit\isi; a yomapundibat potentiates or exhibits
d its ab to sti te . .
& BssiedtctYint afledoplh bpRie TP B Beicndathein peptides
por t al A%Qiséd héreth, a8 endsthelid Bangasistds a@bmpol®EI)ich as a drug or an

ggls% 2,3t lgézn}bllg\égn)ég f qi ggg{uﬂ'ﬁgi ‘g%lﬂof%&;%ﬁ?t}fél atrﬁé‘tonpgctlon and other
Edfionehi Rk '%te'&i‘%fh%r%ﬁlég?ca'i %sfpﬁﬂs"é@ 492 ahb@bnisewal Rt byihterfering

IC50 that is at | éast about 10-fold | ower with respect
t Witk fire inseragHas of the gpdotheim with apregelethebnrspecifig sgpeptor or by

ﬁ'{t ocﬁréx dﬁﬁ' kl{eﬁﬁ}tﬁm S%EQQEsdoﬁsgtT)%r ARGty 6F ah ©h86deliPisopeptide,

es tha I bit "an O that 15 at | east
apishtas v@sdoohstrictorr Thiis, las usebrareing an enidtheliscasagandst interferes with

t Q%the%mt{ﬁﬁg%ﬁ%%o%oﬁgtrfééﬁg tog ﬁs{h%% %sg&ﬁsgg);r gfl?‘rt@ffgfr%g %ﬁl the

manner
dirseactiam «zﬁambrsleasaﬁnamiﬁl anmreid adlnedinespeoificoebepton, sech as ETa receptors,
benefi ci ed 25 Treatignt .al sp enconpasses
aﬁilasﬁﬁszﬁ?%gé Oﬂgéo ¥ R Skg@ gél I'ons herein,

such The l&ﬁécﬁi@en@ﬁﬂdﬁﬁ‘;&nﬁniaﬂ ugorig}e Ahd antAgonisis dah be assessed using
anel.i o articul

SN LT VR, AT AR E -

C BERRAtiFik® By 182811 Ry t®stafilater 866 Srictiontitiditited rat thorac1c aorta or
per nmanent or te orary, | ast i ng§0r transi ent tha

D BoHA e T B BT (BofBet el 388L Tpre SS‘&H%‘YH%P"& sdotplin” Eur.

ofr. PREnffbP 8512 @23¢)s used herein, substantiall y pure
means sufficiently honogeneous to appear free

r eadi | Ysotsed Bersin 2 splignamide that stE'H-eﬁféF?ﬁVﬁélf%‘yto Sulfonamides that

&ﬂﬂgﬁlﬁg 10%] th%? a?feaé\'wo}itsi@ fold 355 With fr&b@ctl t@BEeIr receptors than
r omat ogr aphy , el ectrophoresi s and hig

pEﬂ"ﬁ@WﬂEtﬂr@ 6 V\D 2007/ 106467 PCT/ US2007/ 006277

! i qui d A%rﬁsg{ﬁlm%% aa%}’foﬁﬁﬁit@thatqg‘ ﬁg?é’dé&?f?%ﬁ;s Skl fonamides that
in the art to assess suc l'y

pexlEbi aodCdthat ik at tdastrabout 10 fcdétlmwcr wish represtto ETp, receptors than

d%tIect abk& alter the physical and chem cal

pr oﬁerctepes such as enzymatic and bi ol ogi cal

acti vi tAsased dnérd:ﬁlereauh&ttalms anyeianoeisinfwliich the symptoms ofa

pur cat i on e conpound ce.s bst {,al
P ERRER §™Br% ok i Rs Brchp bR St i Rk RATRHT blrea
S Kirddtmbiit dlfteerfioinpalses Wi phatnakliticat heérbﬁmlelcybnwsmons herein, such
nEound ma¥ however, be a m xture of stereoi soners.

SFRIYE 226RfF+ her purification ni ght
I ncr eag; 38 heREE, | dnheliodaidnvafithie Hfmplognscoiitichiar disorder by

administration of a particular pharmaceutical composition refers to any lessening,

whether permanent or temporary, lasting or transient that can be attributed to or
associated with administration of the composition.

As used herein, substantially pure means sufficiently homogeneous to appear
free of readily detectable impurities as determined by standard methods of analysis,

such as thin layer chromatography (TLC), gel electrophoresis and high performance

6



As used herein, biological activity refers to the in
vivo activities of a conpound or physiol ogica

WO empanses that result upon in vivo adm ni straPCDUSDN7/606277
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conmpound, 10 conposition or other m xture. Biol ogica
activity, thus, enconpasses therapeutic effects and

phar maceutical activity of such conpounds,

conmpositions and m xtures. As used herein, increased
stability of a formul ati on neans that the percent of

active conponent present in the formulation, as

dRfuRT etirometdpyaphy (RPN oswd Hyothbdeosieskilbin dieiakt tojasseshisuch purity, or

art, .such as hig rformance |iquid,ch t.aqr aph .
Gt GGG avdPab Ry e e R d foL ARy AR g physical
QhdlchemidaPblopeitied, ficBpskeatimatidndtdislogidal aathatiésy of it substance.
significantly higher than the percent of_ actj

e .
ddnaertfr pyrisisatinn ohthe sampREIdsTe rp_mﬂlg@isshstgqn%ﬁp(echg%lly pure
]&%H‘@lqnﬁg are KEBwhQb 1¥e 8 s ISR R4k OA RibstahRBally chemically pure

ation. Inthis case, the former fornmulation is
sanpound puiys bewevarchea suttuse efstereeisomers. dnjsyeh instanges, further
| atter.fo ' . fhd\OShyS
@uysf}ecgﬁu{;tll h g@lxtgéé{%%gstﬁg P&cxﬁ@ﬁ&m ot'th é’&drﬁl )
N- ( 4- cAs$ oseal Rreins biplogical sctidiyolefdry ttheZz mivotagtivities of a compound

A R RS M Sy SO L o

adoe@yasitionroraities taix nRe Tl s giealt acayityrthus, egcpropadses therapeutic
bR A id o Siiemeu RS pppogiignyand mixtures.

aut oneh g dséihdrtinl Brcekdd stabilidesty formulation rmledns thatnise percent of

their polynorphic forps (Forng A or. B). dr at es, and
STV COBPPRRIY RFRSFNL 1L th%ﬁﬁﬁ%@ﬂxﬁ%tsﬂéf‘ﬁ@ P a5ays kiown to those
C¥ JkhIEFh B artOSuch a8MHigR P& oriBRcE AQRidEhiaatbgMipaY, gas

di ffractoneter usi r]g %uﬁ Ka radi ati ogn. The 1 nstrunent
$idha

vetsomaeEmPsy an the B epvsapsrio of jumedplioying preparation of the
L ADGuRAE riT %Q&Tﬁ% AQBMBAR (RSferétnt D0 aliiAdtgthepresent in

respectively. e divergence and scattering slits were
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1. XRPD

The XRPD analysis was carried out on a Shimadzu XRD-6000 X-ray powder

diffractometer using Cu Ka radiation. The instrument was equipped with a fine-focus
X-ray tube. The tube power and amperage were set at 40 kV and 40 mA, respectively.
The divergence and scattering slits were set at 1° and the receiving slit was set at 0.15
mm. Diffracted radiation was detected by a Nal scintillation detector. A theta-two

theta continuous scan at 3°/min (0.4 sec/0.02° step) from 2.5 °2 theta to 40 °2 theta was



was equi pped with a gl obar source, a Ge/ KBr
beansplitter, a deuterated triglycerine sulfate
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wavel ength calibrated with 10 pol ystyrene on the day

of each use, while the TG was cal i brated weekly, using

ni ckel and alunel as standards. Approximately 5 ng of
sanpl e was wei ghed into a platinum pan and hewed from
20C to 150C at a rate of 20C/ mn., with a helium

purge. IR spectra were obtained in series wth each
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Approximately 2 to 5 mg of a sample was placed into a DSC pan and the weight was
accurately measured and recorded. The pan was hermetically sealed and a pinhole was
used to allow for pressure release. The sample was heated under nitrogen at a rate of
10°C/min, up to a final temperature of 300°C. For studies of the glass transition
temperature (Tg) of the amorphous material, the sample was heated under nitrogen at a
rate of 10°/min, up to 125°C. The sample was held at this temperature for 15 minutes

and then allowed to cool and equilibrate at 25°C. The sample was again heated at a rate



pan, accurately weighed and inserted into the TG
furnace. The sanple was then heated in nitrogen at a

w0 at0g/1064610C/ m n, up to a final tenperature of PGDOR001M06277

10

15

20

25

30

6. Hot-stage m croscopy The hot-stage m croscopy was
carried out on a Kofler hot-stage nounted on a Leica

M croscope. The tenperature of the hot-stage was

nmeasured using a Testo 6000- 903 thernocouple and a

Testo 720 digital readout. Tenperatures were

calibrated using USP standards. 15 7. Mbisture
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anal ysis. The safplideraeerayimetricI6iapalysy anal ysis.
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Thep3tinaedast al | 1 ne patterns are designated as Forns A,
B and C. Form A was obtained from slow cooling of hot
sol utions, sl urryiijoisturesoxptipndeptipiionon with an
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hot solutions and antisol vent crystallizations.
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9, Crystallizatiqgn procedure W'Y sanpl es of
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OFARHR)NI(Q-chlody 3d@eh§l-5-isoxazolyl)-2-[2-methyl-4,5-

(methylenedioxy)phenylacetyl] thiophene-3-sulfonamide, sodium salt, as possibie.

This technique involved the generation of solids under a variety of conditions and
subsequent characterization by XRPD. Three distinct XRPD patterns representing
three distinct forms, as well as an amorphous form, were found in the screen. The
crystalline patterns are designated as Forms A, B and C. Form A was obtained from
slow cooling of hot solutions, slurrying or from precipitation with an antisolvent. Form
B was obtained from slow cooling of hot solutions and antisolvent crystallizations.

Form C was obtained from antisolvent crystallizations from methyl +-buty! ether and



to 200, uL solutions. These sol utions were soni cat ed
and when all the solids dissolved (visual
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an open vial under anbient 10 conditions (fast

evaporation) or were covered with al um num foi

containing pin holes (slow evaporation). Solids were

renmoved by filtration, air-dried and anal yzed by

XRPD. Solid. sanples of this conpound were al so
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Slurry experinments were carried out by making
saturated solutions of N-(4- 10
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(et hyl enedi oxy) phenyl acetyl ]t hi ophene- 3- sul f onam de,
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patdambscedby\MREDO?/ 106467 PCT/ US2007/ 006277

repr esent i td Q1B ' )
A IR TG S5 hoionor
cIde(l4a;hl<sbeB -metng- Sersoaamtoil)sl)}m{énnetbyyéﬁal lizations. Form

aﬁmﬁw @Ps%{yg%@@i\ﬁ ognene- _orglrfr? %t ssoﬁ 1*% sglp 3n %q/qal and

fz[dhliih@ﬁti ilﬁmhscﬂﬂé antisodvait.l ﬂ"haprasascefdrmhssmb bf Ipretciﬂataitqd solids was
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SRl A DG PR BReobEPOTUE Ashencd FRERE Sol ot Pl 16 o
MolidoRermd the ﬁﬁB&@@&aﬂﬁEd bfd left to stand at ambient temperature. Any solids

formed were removed by filtration, air-dried and analyzed by XRPD.

A solid sample of N-(4-chloro-3-methyl-5-isoxazolyl)-2-[2-methyl-4,5-
(methylenedioxy)phenylacetyl]thiophene-3-sulfonamide, sodium salt, was also
generated by quickly cooling (-78°C) a melt of this compound.

C. Polymorphs A, B, C and an amorphous material

The solid forms obtained in the polymorph screen of N-(4-chloro-3-methyl-5-
isoxazolyl)-2-[2-methyl-4,5-(methylenedioxy)phenylacetyl]thiophene-3-sulfonamide,

sodium salt, are summarized in Tables 1 to 3. Three distinct XRPD patterns
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Acetone SE LC Acetone SC(45C) IS Acetonitrile FE
anor phous, SS Acetonitrile SE anorphous, SS
waec@ramisTi |l e FE(60C) A chloroformslurry A PCT/US2007/006277
di chl oronmet hane FE NS di chl oronet hane SE A
N, Ndinmethyl- FE 1S formamde N,Ndinethyl- SEIS
formam de et hanol FE anorphous, SS ethanol SE
anor phous et hanol SC(60C) A ethyl acetate SE
anor phous, SS ethyl acetate SE IS ethyl acetate
SC(60C) A hexanes slurry A isopropanol SE anorphous
rerpdenfing thres Wistinyt tBrins,ajesigpyted as Foane As IB;mdyC Avere found. Form A

13 PREOREACY B Ao A SP R RTY R S was

%iéﬂmoﬁqmaom@ém@&uhoﬂgam arﬁ%ol\%hhaty&alllmtlbx)d Form C
t-butyl ether slurry A methy eth ket one FE L S
msmav@%qﬁfpm@%ﬂlée@wv%alhﬁ%@m p Rygth Qét‘tﬂ%‘ Qﬁ&?‘s&éﬁ

5  AnldthMARensbHAI WadbrolEddddhH sRIw hRd fAEevaporations of solutions.

TABLE 1
SOLVENT METHOD? XRPD”
Acetone FE LC
Acetone SE LC
Acetone SC(45°C) IS
Acetonitrile FE amorphous, SS
Acetonitrile SE amorphous, SS
acetonitrile FE(60°C) A
chloroform slurry A
dichloromethane FE NS
dichloromethane SE A
N,N-dimethyl- FE IS
formamide
N,N-dimethyl- SE IS
formamide
ethanol FE amorphous, SS
ethanol SE amorphous
ethanol SC(60°C) A
ethyl acetate SE amorphous, SS
ethyl acetate SE IS
ethyl acetate SC(60°C) A
hexanes sturry A
isopropanol SE amorphous
isopropanol slurry A
isopropyl acetate slurry A
methanol FE amorphous
methanol FE amorphous, SS
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tetrahydrofuran SE A, SS tetrahydrofuran SC(60C)
anor phous wat er FE anor phous water' SE anorphous
worteno8e 60C) anor phous water SC(40C) anor phpOFUSBOFED6277

= fast evaporation; SE = slow evaporation; SC = slow
cool; b SS = small sanple; IS = insufficient sanple;

NS = no solid; LC =1lowcrystallinity; a The materi al

was di ssolved in water, cooled in a refrigerator and
then warned to roomtenperature. Table 2 shows the
results for the antisolvent recrystallizations. TABLE

2 [SOLVESOLAMYWNBOLVENT METHAETH®®® acetjone chl XRPD' m

ona

@PAmhoREpeak ~32
PR NS chihe¥D

Tl SA_VENT

P
et one Sﬁéﬁsﬂw) t - but

et hanol chl orof or

opr opamethapet NS
adet one tol uene AC a
2 ) 7/ 006277 SQ VENT

VETHEBthykRieotsd tetizenol | di chi or 8#BYhane PRINS et hané}
s h%eéﬁxlt?ﬁ yyi eEé’§;ﬁer PR C et Eangi r:;(t iﬁ\l;/ fl gj{lvlc’ 58
etlhemeiy1 Bthydkbemel et hyl t-BEtyl etherj PR C(PO) IS
mlbb—B ethanol methyldt butvl athor DO (A ot bonal
D e Rearer | PR b FEOIT [0
toluene slurry A
tetrahydrofuran FE IS
tetrahydrofuran SE A, SS
tetrahydrofuran SC(60°C) amorphous
water FE amorphous
water® SE amorphous
water SC(60°C) amorphous
water SC40°C) amorphous

FE = fast evaporation;

SE = slow evaporation;

SC = slow cool;

SS = small sample;

IS = insufficient sample;

NS = no solid;

LC = low crystallinity;

The material was dissolved in water, cooled in a
refrigerator and then warmed to room temperature.

Table 2 shows the results for the antisolvent recrystallizations.

' TABLE 2
SOLVENT ANTISOLVENT METHOD? XRPD"
acetone chloroform PR IS
acetone dichloromethane PR B
acetone isopropanol PR NS
acetone methyl #-butyl ether AC B
acetone toluene AC B
ethanol : chloroform PR NS
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et hanol nethyl t-butyl ether PR B ethanol nethyl
t-butyl ether PR B, SS ethanol nethyl t-butyl ether
weRZ10@bhanol tol uene PR NS et hyl acetate chlpeDiUSI007/006277

PR NS ethyl acetate dichloroform PR NS ethyl acetate
hexanes AC B, SS ethyl acetate nethyl t-butyl ether

PR B, SS ethyl acetate toluene PR B(PO nethanol

chl orof orm PR NS net hanol dichl oronet hane PR NS

met hanol isopropanol PR NS nethanol nethyl t-butyl

ether AC B nethanol nethyl t-butyl ether AC C(LQC)

T NagOLVERY| | - DUNTISONVENE C| METHOD]Nol XRPD
mgthyl t-butyl efher AC 1S peth thyl—t-buty
etlher Atangl " et hanoliciatomygthaneht y| et?Rr ad B, S&S
gt dll%lth Byt —{=outy LH AC B+ mMprC nEThanoig
mdt hy| utyl ether éxe% %S net hanol tol uehe PR A
tetr ah;edhtambhr an hI or osﬁoprcvpad@l NS detraPRdrof hran NS
diehl-or-orethane 14 \ANO—2067+-10646F
o7 USoEmb0627]  REPVERT ARG JENT BRTHODh XRPLCD
t gt rahy@liiur an Na¥@YESbUIYI bhet €fr ahyBROf ur pn B
i dopropanal AC NE tetrahydrofuraninethyl t-bhtvl i
etlher mthaoltetr ah)ﬂaﬁ%*b’h‘r%‘l*ﬁyh%tpﬁyl t-buFBl et h&(PQy*pmin B
t anyéfhéﬂ rarn 0'1‘1’1@@1 A tg eth@r "k — PPRCI PI at | enPO)
AG = antisolvent jcryst I|z Lon; b PO = preferred
orfi ent atthowl | S ¥ i msthyt i-butyhethsmnyl e; PR B
ethanol methyl ~-butyl ether PR B
ethanol methyl #-butyl ether PR B, SS
ethanol methyl ~butyl ether PR C
ethanol toluene PR NS
ethyl acetate chloroform PR NS
ethyl acetate dichloroform PR NS
ethyl acetate hexanes AC B, SS
ethyl acetate methyl ~butyl ether PR B, SS
ethyl acetate toluene PR B(PO)
methanol chloroform PR NS
methanol dichloromethane PR NS
methanol isopropanol PR NS
methanol methyl -butyl ether AC B
methanol methyl -butyl ether AC C(LC)
methanol methyl ~-butyl ether AC C+B
methanol methyl ~-butyl ether AC IS
methanol methyl f-butyl ether AC IS
methanol methyl -butyl ether AC B, SS
methanol methyl +-butyl ether AC B +min C
methanol methyl -butyl ether AC B, SS
methanol toluene PR A
tetrahydrofuran chioroform AC NS
tetrahydrofuran dichloromethane AC NS
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results for the vapor diffusion experiments. TABLE 3
SOLVENT ANTI SOLVENT HABI Ta acetonitrile isopropano
NS acetonitrile dichloromethane NS ethanol
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es NS et hyl
opanol rods

e; NS =no solid; LC = low
A = polynorph A; B = polynorph B; C =
= m nor pol ynor ph Tabl e 3 shpe®EUS1067/006277

acetate chloroform NS ethyl acetate
ethyl acetate isopropanol. NS ethyl
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acet ate hexanes feedles et 1\/I

adet T&trehMQﬁﬁ@s ’
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(Hot stage studiesy,
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or ety butyl ether AC - 9B

AYT -5 toreerazol y1 ) |2- [ 2Aet hy| - 4, 5- 578

enylacetyllthiophdne: 3-sulfohanido,

characterized using XRPD, DSC, TG

of SryhtdlQzation, Tabl e 4
6x§en‘ﬂ£t?on

1nsuffic1ent sample;
SS = small sample;
NS =no solid;
LC = low crystallinity;
A = polymorph A;
B = polymorph B;
C =polymorph C;
Min = minor polymorph

Table 3 shows the results for the vapor diffusion experiments.
TABLE 3
SOLVENT ANTISOLVENT HABIT?
acetonitrile isopropanol NS
acetonitrile dichloromethane NS
ethanol dichloromethane NS
ethanol isopropanol NS
ethanol hexanes NS
ethyl acetate chloroform NS
ethyl acetate isopropanol rods
ethyl acetate isopropanol NS
ethyl acetate isopropanol rods
ethyl acetate isopropyl acetate NS
ethyl acetate hexanes needles
ethyl acetate hexanes needles
ethyl acetate hexanes unknown
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sorption/desorption data), Table 6 (XRPD peaks), Table
7 (peaks in Raman spectra) and Table 8 (peaks in IR

w@p@atioay? Exot herm ¢ deconposition was seen apOLIMS2007/006277

200C and was confirmed by hotstage data. The TG

curves show m ni mal wei ght change at 175C. Moisture

sor ption/desorption data shows that sanples of

N-(4-chloro-3 10

met hyl - 5-i soxazol yl ) - 2-[ 2- net hyl - 4, 5- (et hyl enedi oxy) p
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arle 1 i3fyY ethyF R&tohe arfOUNT O pALEL Al voT Ui Tes Taphyed

urjder 1 ow RH conditijons. Sanples gained |ess than
1. S%r@fhyﬂhélyikvtenght at Qﬁ%mbpamhi ch i4 | ess tnkmowine

CCI bUI 110 al 11 \J. ¥ "[hC f_Ullluti Uil U{ [}
hgm g]y Fth.yrgﬁtén?mj ority 5?prf’¥ﬂaé1 ight Jis 15 IUS%TO%&I/
75% RI—Ngn:the Mesdigpt 1 on curve, and the nmaterial

returns to an unsol vated state upon equilibrium bel ow
3% RH. The XRPDFPE®4Arns of the sanples after the

exper i peif AWEN Qmio%-@qnaﬂsh Sfﬁ:@xakbﬁvi) iJPE-n{EiBﬁM &methylene-
was Form A. Form A material~ appears’t

hexnplerydacspil higphene-Fsulfenamidaswodivm salheﬂmlwaspte@zed using

I
2P, B LIRS R eony e il AGiprion and the data i
Ghawa iG&hgires 1 &1 18.7Eable 4 (Hot stage stediosip TableFo(Moiswed |

méptlo?l/deggﬂ)gi]ldg d%%l) "Fzﬁ)l E?ﬁ%ﬁ) Béa{kgi, 'r;l;“sabge?g %eagg klal?rpalfl%n spectra)

0ses 0oses
lantd Mﬁe 8 (peaks ﬁaﬁbspﬂctrb) r]éiotherhﬁﬁ dé&Empositien tvas seen around 200°C

dagﬁ%os egl}me(}/ ngpggaﬁ?rqo ﬁ\am bT}}e G cugoﬁbs é%fmlnlmslav% gﬁt change at

dG(Se(ID 0g6isturd sz&pﬁon/tiédormdrﬁdeﬁa l@ﬁﬁzﬂ&mﬁﬂﬂnﬁléi SN aMoB-3-

Q'O o ncrﬁ%o‘g?egleﬂ?yé eé("b"F’Y}’éfhniea’é’éﬁ e )ﬁl\él’?st:ﬁﬁ‘ﬁ‘ggphene 3-

Qnﬁuﬁmhideeiodlmtyart SokésNERMhal dreiégﬁm 5% Iﬁeq@lﬂi&aﬁhg th@’f‘there are
16 WD 2007/ 106467 PCT/ US2007/ 006277 _Table

snlxpswellameyst pf gl veksiles esioved ua ?rdpwﬂﬂéﬁz@ﬂms Y Samples

L@t rfedl18ds dhien 1 504 BRI wdiphieat B3bAREE wWige st Sss tﬁ@rmi’lle Qalculated
l'ot 1 0.18 % wei ght loss at 5% RH, =~ Form A 1.48 %

pwright gein Gh87%afor the fagmioriaf aheplibydrate. |Rhegnasrity of the weight is
\g'tgétg%{)%d‘%ﬁ-l 8h tlﬁe %B&ptloﬁmé?‘aﬁd &Q: ré%{eﬁtaplletl}ﬂﬁé ‘eu']attn %opvated state

upon equilibrium below 35% RH. The XRPD patterns of the samples after the

experiment was completed indicate that the material was Form A. Form A material
appears to be non-hygroscopic up to 75% RH, based on the moisture
sorption/desorption data.

Table 4. Hot Stage Studies on TBC11251Na Lots

Form Lot No. Observations (°C)?
A Sample lot | 175 - start of decomp.; 199 - small amt. of opaque solids
1 become biref.; 204 - solid decomposes, loses biref.; 243 -
turns brown
A Sample lot | 193 - increase of biref.; 196-199 - starts to decompose,
v turns brown; 206 - no biref.
A Sample lot | 202-207 - decrease in biref.; 210-211 - decomposes, loses
111 birefringence and turns brown
B - 188-191-increase of biref.; 194-some melt visible; 200-203;
decomposes, loses birefringence and turns brown

® biref. = birefringent; decomp. = decomposition

16



RH Sanple lot 11l 0.04 %weight loss at 5 %%H, FormA
1.08 %total weight gain at 95% RH Form B 0.13 %

wowioghtedbpss at 5 %RH, 0.98% total wei ght gai PCRUSEB%006277

RH Anor phous 1.4 % weight loss at 5 %H, 22.0.%total
wei ght gain at 95% RH a XRPD results on solid after
noi sture sorption experinent Table 6. Peaks in the
XRPD pattern of Forns A, B and C (degrees 2-theta)
Form A FormB FormC 6.72 6.6 5.14 7.8 8.2 13.9 9.38

TE Y SENIATERUE T SN N

18.94 24.1 1§ - - - 9.94
22.72 27.06 agSRNodioyy ure HalapceJpesulls oo
[+)
22.38 26.66 23.752; os  pB: g/ t"’%é‘ 8%  Bo
26.22 29.88 2709731 28 pE4IE WEIysiehserina g
Sample lot IV 0.05 % weight loss at S %RH,
Form A 1.10 % total weight gain at 95%
RH
Sample lot 111 0.04 % weight loss at 5 %RH,
Form A 1.08 % total weight gain at 95%
RH
Form B 0.13 % weight loss at 5 %RH,
0.98% total weight gain at 95%
RH
Amorphous 1.4 % weight loss at 5 %RH,
22.0.% total weight gain at 95%
RH

? XRPD results on solid after moisture sorption experiment

Table 6. Peaks in the XRPD pattern of Forms A, B and C (degrees 2-theta)

Form A Form B Form C

6.72 6.6 5.14
7.8 8.2 13.9
9.38 12.28 16.36

13.46 13.22 18.52

14.32 15.12 20

14.86 15.52 20.76

15.96 16.58 22.8

16.66 18.38 23.48
17.2 18.94 24 .1

18.42 20.52 24.4

18.82 21.5 26.78

19.94 2272 27.08

20.32 24.44 32.98

21.56 25.14 35.08

22.38 26.66

23.38 27.46

25.2 28.26

25.68 28.86

26.22 29.88

27.2 31.28

28.78 33.16

30.82 33.9

31.48 35.76

32.88 37.38

34.18 38.42

35.14 39.52

36.18

38.28

39.9
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31.48 35.76 32.88 37.38 34.18 38.42 35.1
36.18 38.28 39.9 5 17 WO 2007/ 106467 49992
WO WE2007/ 006277 Table 7. Peaks in the RamapCBpsmnT/en6277

of Forms A and B (cm') FormA FormB 3105.9 3105.6

3090. 3 3082 3082.1 3046.2 3046 2970 2970.3 2929.1
2927.6 2874.1 2909.9 2831 2871.5 2735.2 2833.2

1696.9 2733.6 1594.7 1697.4 1490.2 1602.1 1449.5
1503.5 1403.4 1489.8 1397.8 1449.7 1374.5 1423.3
1350.6 1402.2 1374.5 1375.3 1350.6 1350.8,1320.5

’lﬁi%lg -7% FaRY if thelRBhad Sitbiiadf Rurds Ared B(emng. 3

Form A Form B
31059 3105.6
3090.3 3082
3082.1 3046.2
3046 2970
2970.3 2929.1
2027.6 2874.1
2909.9 2831
2871.5 2735.2
2833.2 1696.9
2733.6 1594.7
1697.4 1490.2
1602.1 1449.5
1503.5 1403.4
1489.8 1397.8
1449.7 1374.5
1423.3 1350.6
1402.2 1374.5
1375.3 1350.6
1350.8 1320.5
1318.2 1297.9
1257.2 1257.3
1188 1187.8
1149.3 1133.8
11371 1082.1
1090 998.3
1082.6 928.9
1036.2 866.1
097.8 835.4
930.3 802.9
882.1 763.4
864.4 755.5
835.5 744
803.5 714.8
763.8 686.4
755.8 662.2
743.2 632.5
716.6 600
685.7 576.6
674.3 563.4
661.5 540.7
632.3 499.6
619.8 455.6
602 427.7
576.1 356.6
562.7 292.4
540.3 260.6
499.8 152.8
478.1
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1137.1 1082.1 1090 998.3 1082.6 928.9 1036.2 866.1

997.8 835.4 930.3 802.9 882.1 763.4 864.4 755.5
w@3w7h806444 803.5 714.8 763.8 686.4 755.8 66PCRUS2007/006277

743.2 632.5 716.6 600 685.7 576.6 674.3 563.4

661.5 540.7 632.3 499.6 619.8 455.6 602 427.7

576.1 356.6 562.7 292.4 540.3 260.6 499.8 152.8

478.1 18 WO 2007/106467 PCT/ US2007/006277 Form A Form

B 455 428 383.4 354.5 337.3 292.1 257.4

Form A Form B
455
428

383.4
354.5
337.3
292.1
257.4
237.2
194.6
146.8
121

Table 8. Peaks in the IR Spectra of Forms A and B (cm")

Form A Form B
3132.8 3135
3106.2 3105.4
3090.1 3081.5
3016.1 3047.2
2967.7 2970.2
2909.4 2947.5
2870.7 2915.5
2832 2885.1
1696.9 2827.5
1596.5 2777.4
1502.8 1696.7
1480.3 1594.9
1449.2 1505.2
1418.7 1482.9
1399.2 1450.4
1372.2 1404.6
1351.9 1397 .1
1318.9 1371.5
1294.4 1351.1
1264.7 1321.1
1186.8 1297.4
1168.6 1260.5
1152.1 1186.9
1128.3 1151.8
1098.4 1125.7
1090 1100.3
1037.4 1089.8
996.2 1033.4
928.8 998
919.2 928
901.5 918.4
888.3 899.2
863.4 889.2
856.1 865.3
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237.2 194.6 146.8 121 Table 8. Peaks in the IR
Spectra of Forns A and B (cml1l) FormA FormB 3132.8

w31i®5/1063406. 2 3105.4 3090.1 3081.5 3016.1 30BCT/RS2007/006277

2967.7 2970.2 2909.4 2947.5 2870.7 2915.5 2832

2885.1 1696.9 2827.5 1596.5 2777.4 1502.8 1696.7
1480.3 1594.9 1449.2 1505.2 1418.7 1482.9 1399.2
1450.4 1372.2 1404.6 1351.9 1397.1 1318.9 1371.5
1294.4 1351.1 1264.7 1321.1 1186.6 1297.4 1168.6

1260.5 1152.1 1186. 1128 3 11518 1Q98.4 1125.7
1090 1100.3 1037.4 gBorm Agop FormdR 928. 8 998

835.7 856.4

804.1 836.1

763.8 802.8

750.2 763.6

740 750.7

707 742

693.5 714.2

686.1 697.2

686.4

Based on the characterization data, Form A appears to be an unsolvated, non-
hygroscopic, crystalline material that decomposes above 200°C.
b. Form B

Form B of N-(4-chloro-3-methyl-5-isoxazolyl)-2-[2-methyl-4,5-
(methylenedioxy)phenylacetyl]thiophene-3-sulfonamide, sodium salt, was usually
obtained from antisolvent crystallizations and was characterized using XRPD, DSC,
TG, hotstage microscopy and moisture sorption/desorption and the data is shown in
Figures 1 and 19-22 and Table 4 (Hot stage studies), Table 5 (Moisture
sorption/desorption data), Table 6 (XRPD peaks), Table 7 (peaks in Raman spectra)
and Table 8 (peaks in IR spectra).

The thermal data for Form B is shown in Figures 19 and 20. The DSC exhibits
a broad exotherm at 205°C which is attributed to decomposition from hotstage data.
The TG curve shows a minimal weight loss at 175°C. Form B loses and gains minimal
weight during the moisture sorption/desorption experiment. The XRPD pattern
collected on the sample after the experiment was completed indicates that the material
was Form B. A sample of Form B was analyzed for it's sodium content (4.85%), which
corresponds to the theoretical value (4.82%) for N-(4-chloro-3-methyl-5-isoxazolyl)-2-
[2-methyl-4,5-(methylcnedioxy)phenylacetyl]thiophene—3-sulfonamide, sodium salt,
indicating that the salt was intact.

Based on the characterization data, Form B appears to be a nonsolvated
crystalline material which decomposes around 203°C.
c. Form C

Form C of N-(4-chloro-3-methyl-5-isoxazolyl)-2-[2-methyl-4,5-
(methylenedioxy)phenylacetyl]thiophene-3-sulfonamide, sodium salt, was obtained

alone or in mixtures with Form B from antisolvent crystallizations using methanol or
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30

919.2 928 901.5 918.4 888.3 899.2 863.4 889.2
856.1 865.3 19 WO 2007/106467 PCT/ US2007/ 006277 Form

wae\20001 06487 835. 7 856.4 804.1 836.1 763.8 802. BCT/¥SDN2006277

763.6 740 750.7 707 742 693.5 714.2 686.1 697.2
686.4 Based on the characterization data, FormA
appears to be an unsol vated, non- hygroscopic,

crystalline material that deconposes above 200C. b.
Form B 5 Form B of

N- (4-chl or o- 3- net hyl - 5-1 soxazo 2-meth
e(tlmIOhydi eﬁeldmt)@l)dphethyl abwyﬁtfl@msdlaﬁ éﬂ%ﬁoé‘%gﬁl %iﬁﬂ%ﬂtﬁqje
9_@# gf“is I nd\é@ﬁleus%lg]@lclo}{dlt QRE floRedndd peiaea tP‘o%ﬁ'B/ anxtmxtures of

HIOShE “aRa “Was. characterized usi n&
IDﬁEﬁs B 26d GZICHCB'IIE@ svasichamsteopyd asidg MREP.UFE/IR and TG is shown in

ti.on/ d the dat h

Gtk ST BT (ot “otage studies) | Table &
( I\/b|ks1)r@r d_?téblﬁo&g& pirhple ArtRatoegthion Fdan &) andTabhel]l 6moxmpys Form B
peaks ab) e
el s e 5ER R R PSE  p  oron
ShYrk@ (Edie, lﬁ?ﬁ?%;- r aRfkth3A-r-blityd eDEratexDi.BYL, S maletulendf solvent
exothermat 205C which_ is attrlbugedtod 94”5
porchametmaelagdenat A-C-vNoror S B YE SO T R
&ﬁétggltenécfﬂﬁ Ra Zfﬁgcetﬁ?ﬁlmp@leh&§%%lfﬁﬁﬁnﬁﬂl sudiivh RhlR Elehfental

mi1

thé noisfure sorption/desorption
mq@mls ofmsimilen sanriEayaasediym EteRL del Sk WHIED islighgly higher

ﬁgpzﬂat ﬁ:uFa%gc? 'fgl %%&taﬂi&ra&oﬂgﬁ‘%s gldth'e'?ﬁjé ﬁ&&t@ﬁerﬁhﬁﬁ 8%)

Form vvas anal y

flevcribed abmd |A| suopletedfor AT aa%analmmcbwﬁmaféﬁﬂ&@@n\dgs f%md to
L h%ﬁl%gﬁ?%ytt-ng%eTa?% (c?)"féfgl)%xg%gltﬁe{t FOEIH C is a methyl-#-butyl ether
EAvaeofN- (ﬂcﬁb(dretxhgmyhﬁdsmyc)lphehm aedtyH4 3-hi ophene- 3

(r%gtlhfyloerrllzé1 oxy)pheny aceq:]yﬁt%lophene 3-sulfonamide, sodium salt. The material
collected after the experiment was analyzed by XRPD and was found to remain in
Form C.

2. Crystallization studies

Crystallization studies and detailed processes for preparing polymorphs of N-(4-
chloro-3-methyl-5-isoxazolyl)-2-[2-methyl-4,5-
(methylenedioxy)phenylacetyl]thiophene—3-sulfonamide, sodium salt, in Forms A and
B are described below. These studies demonstrate that these polymorphs can be
selectively produced under appropriate conditions. Further, Form B and mixtures of
Forms A and B, can be interconverted to Form A, suggesting that Form A is the more
stable species. .

The XRPD patterns of the solid crystalline form of N-(4-chloro-3-methyl-5-
isoxazolyl)-2-[2-methyl-4,5 —(methylenedioxy)phenylacetyl]thiophene—S—sulfonamide,
sodium salt, Forms A and B are shown in Figures 1 and 4, respectively. These XRPD
patterns were used to identify the solid forms obtained from the crystallization and
process studies described below.

3. Approximate solubilities
Solubilities were estimated from experiments based on total solvent used to give

a solution. The actual solubilities may be greater than those calculated because of the
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20 indicating that the salt was intact. Based on the
characterization data, Form B appears to be a

waorgabesat ed crystalline material which deconpor®S2007/006277
around 203C. C. FormC FormC
of N- (4-chl or o- 3- net hyl - 5-i soxazol yl ) - 2-[ 2- net hyl -
25
(et hyl enedi oxy) phenyl acet yl ] t hi ophene- 3- sul f onani de,
sodium salt, was obtained alone or in mxtures with

Forme omantl ol.vent crystallizat.ions. using. . .
E ML 2G8% SONFid07 PY bk 5, st Jb g spolution did not
e @lrirdSthd e périBoit the SoliBRY1s- é(pkaghsd aseidQthas. uhme solid
anti solvent. Repeated crystallizati nder the.sa

chivsgiveddisioradhe Wheleahiqppiotaodven vas RolybULY iylisted as

dBerBha*d C. Form C was characteri zed usi ng XRPD,
TE@ IR and TGis shown in Figures 1 and 23-24 and
Tabl e Hhe &pproxitatasdlnbibitias sbNpHechigrochmedmtl-ar lﬁgxazema el2-

SR O Sy U LA 85l i
fRormeA in oatiedmyshivengs {tcmhient28npéfpture are srmuhgemzetd lb Jiaple 9. Form A
ﬁ%rps t([?ﬁfuz §C§ g%fnos% so:iuﬂg i& ﬁ]uILIedslm%{hyffg gm&de (B% n?g/ﬁilLlf Yollowed by

Ninéthasdll (06® nid/mED, mcbtoee |(9©mgszy |ttr2hryjdPo fietn(86-rdg/BrL), ethanol (60

b g % B A ety AR e T /Gy PR A St wes
SEIRlySol e irfcOrdifoh, AdcHl edimettiand ah8 Ynetli scdutylsether (<3 mg/mL).
slightly higher than that calculated for an

oct ahydrat e (3 7% or the rTeTW -E(-butyl et herate
(I8 UcKG VE A SN € QOF.PBILHA Yqmg/mL)®
anal yzed usi nq R and was [found to contain g/mL)
thyI -t butydlcemnherate confji rm ng that FAm Cis a

II I DUI Vd.l. UI
N-¥ 4- chl o?ce%@lﬁg?ﬁphg i soxazlol yl)-2-[2- net%w -4,5 15
(nE_t hyl enedidtorppiieny| _acetyl ]t hi ophene- 3- sud3 onarri de,

SO | llectedafter the

exper i Aishlorgesthizns(GFaGhy XAPD and was foindl to
NﬁNL(nmengqunsmgde VS al[l T Zat T on St Ul 238

ot ailed processes for
20 60
chi-oro=3zge 30 —2-{ 2=Tethyt=2¢5-
1 nv cetvl]thl ophene-3-sul f onam de
sodi um salt, haxahew ns A and |B are descrl be<d8 beI ow
Th i gttate—tha ;
se ectivellippﬁ?pc?&ﬁ Under appropriate condl .

_Fu ther of _Forms A andoB, can be

The XRD ptt s of the
soj 10 WA @fHyl R&ohd (MIEK) N (B-chnloro- 3-metdwl -5

tetrahydrofuran (THF) 86
toluene <7
water 48

The procedure used to determine the solubility of N-
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are shown in Figures 1 and 4, respectively. These XRPD
patterns were used to identify the solid forns
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studi es described bel ow. 3. Approximte solubilities
Solubilities were estimated from experiments based on
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di ssol ution. If di ssofl§esirtndesdted: occur during the

experiment the soltubi kpk¥nts arERREE RSAPhAticalDrdert haN”
If the solid disspolved before the whol e aliquot of

sol vent was added t heSalybilisies weye pajoulated dgsegson the total solvent
"greater than". 5 Theugdpe @eaiadutien. ubHptupk sobubilifies may be
N- (4- chl or 0- 3- net hyl - Sreptspdug txt e )vourheof the solvent portions
met hyl - 4, 5- (et hyl enediilized)qsite aylave sty bf dissaptierneV alugsiare

| f onam de, sodi um sal tounded toRbe medrestmgamli.ous sol vents

at anbi ent ten‘pegztlﬁ%&tc&wﬁrg%mai@d in Table 9. Form

A was found to
N, N- di ¢ hyérbomvmmni ef Fﬁﬁﬂs AgindlB wefoplefwartdimging ethyl acetate and

Janol (16 acet 6 g/ L .
b APt A o bt ARt R TP b6 thsmegypamically stable
widi@rin 0586 Yi@f)ﬁp}mcﬂnﬁatmemhy |1ntefdb)7ﬂlelkﬁﬂh© heethgnad&gzlteryi)elded a mixture

‘@F%&P\A@En &R‘g%ls ﬁ%ry @ueotllgttw (lg{l) %@plg{llg]tg q%]pmtenals These

Bl £t SGIPIENTdy tBOEAIBIk Frrh ML Formed M8t 2fi€0I96nt crystallizations,
acet%I [ trygvg%% 25 chloroform < 3 dichl oronet hane

ug)la gqqu@pﬁwof thenlgss t&grn(lW)amgcaélggstable forms.

et hanop, ( Et PF)cdf forihd)prep sﬁitﬁﬁneot( Ngﬁe}pﬁs hexanes <
8 isopropanol (ILPA) < hanaol 160 nethy

t - but yBagadrpay the WBEPnﬁeernﬁ@tqﬁ% m hys}mcq*@@ieoﬁ@m{l P@BK)PGM to be the

t @bsmlE Sl SN AdRlor88-methyl-5-isoxazolyl)-2-[2-methyl-4,5-
(methylenedioxy)phenylacetyl]thiophene-3-sulfonamide, sodium salt. Form A was
obtained from slow cools, slurrying or antisolvent crystallizations. Form B was
obtained from antisolvent crystallizations, which usually favor the formation of the less
thermodynamically stable form. Form C was obtained from antisolvent crystallizations
from methyl #-butyl ether and the amorphous material was obtained from slow and fast
evaporations of solutions.

In certain embodiments, the process crystallization of sitaxsentan sodium
provided herein produces a mixture of polymorphs A and B. In certain embodiments,
the mixture contains polymorphs A and B in a ratio of about 60:40. In other
embodiment the ratio of polymorph A to B is about or is greater than or is equal to
about 65:35, 70:30, 75:25, 80:20, 85:15, 90:10, 92: 8, 93:7, 94:6, 95:5, 98:2, 96:4, 97:3
or 99:1. In one embodiment, the process provided herein produces about 100%
polymorph A. In one embodiment, the process provided herein produces about 100%

polymorph B.
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toluene < 7 water 48 a The procedure used to
determ ne the solubility of N

W@ 400chb@sD- 3- net hyl - 5-1 soxazol yl ) - 2-[ 2- net hyl - B¢ BUS2007/006277

(et hyl enedi oxy) phenyl acetyl ]t hi ophene- 3- sul f onam de,
sodiumsalt, in various solvents was to 22 WO

2007/ 106467 PCT/ US2007/ 006277 add a test solvent in
nmeasured portions (usually 100 wulL) to an accurately
wei ghed sanple with shaking, stirring or sonification
at anbient tenperature until a clear solution

resul Eed. FoSpiulatienand administration of the Sp@POSISION der |

Sol u bi“ %bl%ﬁgl\@t%fethg géﬁ%&@ﬁ# %?@\Hd&phérgﬁl teAormulations are

sol vent Miige Actual solubilities
BBy piitiony dxaigaed dlmeachmntstretlmobﬂﬂne polymomphs proyédad herein. The

%gtiil‘ééé)tQ%seéjrg :sll&ls:%)g% 83?‘r06£|t2ﬁ1§ 2 leg\rpéel; mlmgé'%t%r%s @uléﬁ 'c8fpositions
il @IeGONMRMS ] p&isidtiseablEhe dispénsrhl@mbmts ipilts, ohpsatasppovaders,

0, 0 .
P AL B aams gt A Sk PuTiHiE BmefgR iy g embodiment,
Egﬁb@gbfﬂsammékl: YheSfoadl of a pilloftabletd 5%thods for manufacture of tablets,
i sopropanol :water. The jnterconversi aqquﬁ %
am&s@nﬂuoaed stchfosmplaions redimopat ibose.f PER (5 e8>

Qlakli é Q%@s} PorflE A2 RbA R Phiiniacelniéd1DJ¥aEE Foahs 4th Edition,
ul't's are supported by the fact that Form B

\paslfi&ai@d by antisolvent crystallizations, which
usual lI% l];eaf”o%ﬁ Bﬁs E)R{) '&?elﬁfeﬁ‘&%vls %§§c¢nt1rat1onst cF]f a polymorph or

t her nrodynam ca [e forns. D. Process for
prm;xalratdf pnlyoforphﬁ is (ame )ThixeBadtua switabirepharmageusippbrastignPr

ﬁlsgltc &t n‘é’%g%mt%%g%? %he po'ffrﬁggpﬁs @Ipﬂl%%ﬁnﬁlgtxgﬁs &Q%ffeé@ve for

Qelivérd-offahanuat, mpbhyitiﬁfﬁnstsalmz thay hinellofapesithe syrhptons-of the

%gg&g%‘lng glpe?llatg%%lﬁ?%gy IS %grg%? %ﬁggg npe%gs%t e comé@sntﬁl(msdﬁe formulated

SbHi$ihyledsiife AMiihBabient Te forsidite Iamtnmﬂmonl:ﬁlerwﬁghtefsactlon of
obt ai ned from anti sol vent cr%r'sst(?l | |ﬁ7h§t| .ons

(FOTPOPY d fsdisyolygss spspe ﬁiq gﬁp se nhxe\:lg] ina selected vehicle
theh eEEYRR dondthtyatohaRbE tHab tHE trdabid R dadiism i bélddved dr ameliorated.

from anti sol vent crystalllzatlo 5.fro

tPhgrmgeeugicpleqarsgrs of Kehigles Flﬂﬁ&l&P%afjig\ll?laﬁra%O%F 5phBRgunds

f 5 0Rash Qe fhcfiS tany SYEPQIrAbls RS wafto S setsk IR in kife art to be suitable
ertaln enbodi nents; the process crystallization of

ofor theqpangticithargnede of administration.

In addition, the compounds may be formulated as the sole pharmaceutically
active ingredient in the composition or may be combined with other active ingredients.
Liposomal suspensions, including tissue-targeted liposomes, may also be suitable as
pharmaceutically acceptable carriers. These may be prepared according to methods
known to those skilled in the art. For example, liposome formulations may be prepared
as described in U.S. Patent No. 4,522,811. .

The active compound as a polymorph or a mixture of polymorphs, is included in
the pharmaceutically acceptable carrier in an amount sufficient to exert a
therapeutically useful effect in the absence of undesirable side effects on the patient
treated. The therapeutically effective concentration may be determined empirically by
testing the compounds in known in vitro and in vivo systems (see, e.g., U.S. Patent No.
5,114,918 to Ishikawa et al; EP A1 0 436 189 to BANYU PHARMACEUTICAL CoO.,
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provi ded herein produces a m xture of pol ynorphs A and
B. In certain enbodinents, the m xture contains

w@eloymosphs A and B in a ratio of about 60: 40. PCTYUSL00B006277

20 enbodi ment the ratio of polynmorph Ato B is about

or is greater than or is equal to about 65:35, 70:30,

75: 25, 80:20, 85:15, 90:10, 92: 8, 93:7, 94:6, 95:5,

98:2, 96:4, 97:3 or 99:1. In one enbodi ment, the

process provi ded herein produces about 100% pol ynorph

A. I n one enbodi nent, the process provided herein
pff&j@nebaﬂom99n)03%gqso¢wdrla&9)s€w23 Rigrrod 95 183%830; : Filep et

8%#3%@@@08' Bidom& %rw b @ gxfnﬂ ﬂf@gﬁ??ﬁéxﬁé&x‘%ﬁola&d

tHeeefpora \foéshapey fer humahe f or nul atl ons are con‘posn tions

designed for adm nistration of the rovi ded

hor e i he fageerdighan oF pridinc ol uatt o bBResb R or PERaROrRl il hire in the
Eﬁfgeéﬁxﬁ’;ﬁosﬁﬂiﬂ Wilbddprhil @ﬁ%.bs fibn,dAARVALbT Qxlidiex&eﬂm‘mﬁawimf the
soluti ons, suspen3|ons GS d|$$ 1:sgble tabl h d
petiYescomapqyng) e p mﬁﬂé@ncaé ERbSBRNG o dhe gompound, 1he dosage
fs%éﬁglea&h@ Ao BRhddiiisRir&hs Wil taélb{h%r FRETEkh&WN 16 thoR@6f skill in
e

| ment conpositions will take the_formof a pil
dhre arhbFen examsh s ameyntithatis dekivared isrsuffigipaittg treat the symptoms of

?ﬂg&'ﬁéﬁ nS nﬂ}eoetffé@ﬁv %Butfxtg?" @attllng@ﬁd@tﬁglulﬁ-ﬁ%ﬂi‘at&@dxsorders are

se O e art see,
€188%59d Idrentsighdrriharpthe @moymt oﬁthprsakfmxslp |cemp0m% éhgéwould be

]agrrn%iFte tdrfoF geét dacg:}%l Aectinl-163) . In the

1 ONsS ereln, effective concentrations
of a ﬂnloylmrrpbbdmnent;;a ﬂnerapau@cablfy qffdcymdMge is¢uld pyoduce a serum

Fenoration ot oBieichl O ABGRehER ) SR RL st s0- g pe/ml.
Phafhdcutioq slosage wiif foermhs ue Iireparediei proside fodimabowﬁﬂ,mg to about

OBB s rh om ik Zhin R A0 i 86 B0 oL L PR abouc 100 me of

eHbegERA astivd MBrei 08 h‘ébﬁ?ﬂ[’yﬁlaﬁbﬁ of esseutigtingredfents per dosage unit
singl e dosage adm nistration. To fornulate a

de"osi tion, the weight fraction of conpound is

di SOl Hgtheriv %ﬁg‘%@&%@& m#&Y 5085 aHstOfed At BREWOS tadi Bé&ﬂvxlded into a
a sel ected vehicle at an effective concentrati on su

trivmber REsmpkertdesesciorhei adpynisiesed @ ipteywls of timgellt i r“afi%fatood that

Pg%ﬁfé@fs@ Wb £l and %Fét%%ﬂfeaﬁﬁéﬁt% £$uritdibh 3Bh% diéase being treated
adntni stration of the conpounds 20 provided herein

iand Imajebadstersmiotd eapiricelly uringkmores texingeoratacplsey by gxtrapolation
tflé}) 21? ‘s”tv% g>tr B vzl ta gl it %rtotﬂ%%o?&f ﬁmh?éﬂngént%%ﬂﬁls @hd dosage values

Fon I additi on, e conpounds
fmasnnlls«atvmd' wih thesesofity ofitlee mimtmn todid allevigied. vIé is to be further

1;59 ntilat fdr Enl&?g%? ?g%&ﬂjﬁl,psg);egmdogﬁ%e% mhér}ﬁ%hl%ltdh)e adjusted

|ve S ons
iovet tid1ervg:cbndmgme -they nglet:édallriep@amdrﬂ@ prn@ysmhdou@gnent of the person

T e .
tdonsentfdtionlraxies Bet ﬁbeth&fet'em By exexapigly enly ampbare met intended to limit
ftgcra rsryclpaetc}r%ggct{ég ¥)f qm% ﬁarlirer%%rc%gnpositions.

Pharmaceutically acceptable derivatives include acids, salts, esters, hydrates,

solvates and prodrug forms. The derivative is selected to be a more stable form than the

corresponding neutral compound.
Thus, effective concentrations or amounts of a polymorph or mixture of

polymorphs provided herein or pharmaceutically acceptable derivatives thereof are
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as described in U S Patent No. 4,522,811. The active
conpound as a pol ynorph or a m xture of polynorphs, is

wop@iadad’ i n the pharnaceutically accept abl e Per/Us®m07/006277

in an anount sufficient to exert a 30 therapeutically
useful effect in the absence of undesirable side

effects on the patient treated. The therapeutically

ef fective concentration may be deternmined enpirically

by testing the conpounds in known in vitro and in

vivo systens (see, e.g., US. Patent No. 5 114,918 to
ieidkeitiea evitablle phazmapgutipaigarienr Yehiginfepsystemic, topical or local

i P s L S T T

al . (TRE8Ympositiods arPliztended1t6 Be adadnisreed by a suiablg route, which

b S s e SO gt pon

dieérdeppEAS treIiéﬂ @@ﬂ eﬁnhpla,t fiod reatineme b vehtbalmio disgrders, such as

ol ynor ph or Xt
gl@n%/m‘gql,ﬁ’pgﬁu 11)1|1 &?‘Rf EQ‘BSIB Fc&u?rs% 1n_‘eﬁ§(&rt1 ?SV aotn nplated In one
@tﬁgocﬁﬁ%ﬂc‘a %léﬁéxﬁista@l%tstdi‘@ usciCior ¥&al aimpistfatjont fieeconstltutlon ofa
si cochem cal characteristics aof the, c nggp Eﬂi
shtj@ed pewden peepaskpseseitedherT R EaY% bE - Sb g e
gélﬁﬁﬁ?tfﬁl%%ng Fﬁle‘?:%ﬂw%uﬁﬁsa%lrl It ‘%Em@hhhid drixolilFerm bhd afe@ormulated

delivered is sufflc:len to lud
fr emnnmmmptfgmcbfrouﬁwé@dwgvﬁwn Tedestq éémlv‘étfa“‘m include

anou r -nmedi ated di sorders are
Rﬁegi%ﬁéc?flggrélxgﬁéshl g E%gn t he anount of the
s u | f orsaiitibes ©0 Bumensionmmed\mrﬁmleralb intraggrmnali subsuageqys; or topical

at' n baCt c‘?{i]bapglelqﬁ'ﬁl fit, such as
PCSB«S élf‘ifl eq’”?'ect | Vfbl gé% é&gﬁ%n foduce a.
&Qﬁéﬂfbr ﬁ@é&l&ﬁl $adiine @ﬁltmbn,dﬁ:xddvcal ipobyretilenst gly)qiolf glygerine, propylene

S e e a0 sy SR RS

2R JaPatRASUNtibRIJARE, Sghas dscfdrbim aatiartd P8ium ba:tutﬁm, chelating

200 , f t 25
@ggrgg,? quﬁg ré% e{l@{rp@ggﬁgy %q}f:té%f:etbc? aca I;F?Bﬁa?th% S osfuch Qg acetates,

RRREY Arfd pHOIPRAEH; ARl Sgdifs fdi@ﬁ@@déuktﬁieht of mlnmlty'léimeh as sodium
active ingredient may be adninistered at once

sblogideicd dexirpeo ParenibrabpiePgRLeRueATde Elsed (iyopgules. dsposable
28 MadeSvifh rhdd®Bf gldss| Sladtivd’dhacditable

t%gg%lgésg&oresgﬁg g}r‘é{éﬂ slg dosagle and durgzll;ltl olﬁ of treatnent

ingateridlunct i on of the di sease.being treated and may be

deter %Qﬁgtax?‘%? i WHAdH the <SMBOuKRMRibiERkh i id %l@Bﬂit)‘B methods for

or by ‘extrapo atlo romin vivo or in vitro tes

datubiliibg cempoursts mayt b@luieldatSU@b westhrdsare ba%,w’aﬁaﬂ%% gykill in this

ar{,\ 83? incl C)% éﬁg?ﬁ?f Hmidel o tlgﬁlgs&\é&%ﬁﬂﬁ flchab @imethylsulfoxide

eviated. It is to be further
L(ﬁIMiS@D umgtshseactams el ap twedng of dissalubiprin aquepae sadigm

gg q&ggpg%vﬁ o uad, P?n Qinust %gh géf) VifhigstdfTRe compounds may

e 1 ndiVi u heed e prof essi onal
Jdlﬁg]ﬁﬁieddﬁ fbﬂmlpﬁmgmﬁectwdmhm@@ntlwg compesipersi si ng

the ad{Ppgxl‘l ?rt11;<911tg| o?‘%dglftmtn%% tl%eoggzﬁﬂ{ltsbl? )3 theasﬂfkoﬁglﬂidet&ﬁlpound(s),

the resulting mixture may be a solution, suspension, emulsion or the like. The form of

~l.

the resulting mixture depends upon a number of factors, including the intended mode of
administration and the solubility of the compound in the selected carrier or vehicle.
The effective concentration is sufficient for ameliorating the symptoms of the disease,

disorder or condition treated and may be empirically determined.
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accept abl e derivatives include acids, salts, esters,
hydrates, 30 solvates and prodrug forms. The
derivative is selected to be a nore stable formthan
the correspondi ng neutral conmpound. Thus, effective
concentrations or anmounts of a pol ynorph or nixture of

ol yno vi ded hereij ay maceutic A ) )
gc cgpt iﬁ? i rg%‘? %’lslaf/%gmtvﬁ%dérﬁ g(ﬂ?@lst@gow gﬁmmmals In unit
Pidsa SR thE] QRB%E fablels X&hsillies, Ipifs, PeindeR Branules, sterile parenteral

phar maceutical carrier or vehicle for system c,

Qﬂg nions Qs suspsasions,sdiosalsohuions AT suspeRi@Rs, and oil-water emulsions
PO ARG (ARSI JAROS é QIR

i nt encﬁ% l?) 3m nistered b %ﬁgsw téﬂ%ﬁé??%ﬁ{aﬁnaceuncally
mcehtablerseltwesh o3 Hie|spdiupmsalist theedofly The pbammdcguticaily

t@x@f %@L&é’all?r}:gtllvgg%égurﬁg‘éﬁa% %’f;ﬁga glilérlejc?ti a5re ?111 éé)rEadg embodiments

bei n

oﬁmlnmbliiterd andidsingsersd nsumhdasage g"bxamx:mmultfpdrr dodage ferms. Unit-dose
ff(’) s '} F.lge?cf:lgergi?l r{g eﬁso toI B 188 %{gﬁ?}et er Ct oglgrf‘ér P‘érﬂ?‘é?%d animal
mjemahd prckageal individuaillytas a4 kiown Rethoast iRach uit-dofse dontains a

BB o R AT 85 A6 LS L S T oduce

| depired thezgpButit ieBléty] irPiss6€ihiich Hvaththerduire@ phaiiaceadi@d carrier,
10 .i nner swtggl e for each route_of

a\sqh“ﬂF Of fuven Expmgiss of unifrfese farmsinslyde amppulgs and syringes

PRURAGLGN B padRabedrtablel MR AE. @H';mc[ﬂs%tf&?ﬁé ﬁ’iﬁy boRlMidiNBRd in
or suspensi ons used parenteral i ntrader mal

skingtinna eeBudtiples thegsitc A mulie-dese fosm iv amlurakity afddentigal unit-
ocﬁos'ég@fcfrﬁlsl }ﬁﬁ\ka{&dcﬁ? gﬂg{]é%]&ﬁxtalﬁelst{)qe' ddfniflst #@c[‘fn engggted unit-dose

as water for Injecti sal i ne sol ution,

plore tHipmahes of] tyelétple-@sy:cfennm@chwp oin)s.dwttlessEdalletsior gapsules or
Olg&ﬁési éfyal%] ﬁr[ o%a@loﬁ?' ﬁgrrg%ei’] yﬁﬁ%glgldggé)ﬁrm is %qg{l]lttl le %-855es which

benzy and abens; anti oxXi
sare mohse gaegatedbingpagkagingnd sodi um bi sul fite; chel at| ng

{
?%g_?_kiTh% Q@Pg&ﬁng é./rhgonet‘gx ({n%?v%ﬁltl Ehaeaa%?we t?ne%argélelat a diluent such as

pihgﬂ@pda atigwse, ainchlagmwmsphnte tdtceaﬂnhxysteﬂvﬂnellmosepmlublrtynt such as
as so

suc l ori de d ros ent
e T SRetR, s R Rt ™l AR b P B ol
sgﬂrmsq gash ay gi&h I’atghc&ag?:lrl]atm,l |glucr3kf§3 nﬁhlssesg Ip@l\&flﬂ@ﬁﬂoﬁﬂme celluloses and

St ther suit al... In
R Bt o oSty cad AITET o RinPars kpewp to those of

Sskhlm i ’thetayt mqﬁiaqﬂ&rﬁl@&eunsal}uﬁuxhinzsmwlmwmﬁlsw f&reexample,

sed glg thods are known tqQ those of skill.in this
art PreB‘?F& ] (ras 15595 g, (HSPSFSINg, OF Oﬁwew’css JUXHE aRsctiye compound as
Calel @Bb e arklGptichal plhaiR{abdltivd] AGUVARs #oa &%O)sué}?éé" gor example,

sur f act ants such as tween, or dissolution in a
SWRE FRling. @grensis dlestrosse glygatol alkcals, ethaaobgngd dhm to thereby form

Sdi§dlufdén &F QEpatordf I liBGr L0 RAYHAABadRYical composition to be administered

may also contain minor amounts of nontoxic auxiliary substances such as wetting

agents, emulsifying agents, or solubilizing agents, pH buffering agents and the like, for
example, acetate, sodium citrate, cyclodextrine derivatives, sorbitan monolaurate,
triethanolamine sodium acetate, triethanolamine oleate, and other such agents. Actual

methods of preparing such dosage forms are known, or will be apparent, to those
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m xture may be a sol ution, suspension, enulsion or the
like. The formof 30 the resulting m xture depends
upon a nunber of factors, including the intended node
of administration and the solubility of the conmpound

in the selected carrier or vehicle. The effective
concentration is sufficient for aneliorati.n %%Hmces Mack
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alger (?or example

agonist, a neuroprotective agent, a steroid, a beta-agonist, an anti-coagulant, or a
thrombolytic agent. It is to be understood that such combination therapy constitutes a

further aspect of the compositions and methods of treatment provided herein.
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wat er, saline, aqueous dextrose, glycerol, glycols,
ethanol, and the like, to thereby form a solution or

waompansson. | f desired, the pharmaceuti cal coP@DES10DM06277

to be adm nistered may al so contain m nor anmounts of

nont oxi ¢ auxiliary substances such as wetting 30

agents, enul sifying agents, or solubilizing agents, pH
buffering agents and the like, for exanple, acetateée,
sodiumcitrate, cyclodextrine derivatives, sorbitan
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(B@_i)g% @Rréral @&Y(Z)Sﬁ—ﬁé’é d:drﬂpbsﬁtirfnsh:iostainst active IngssdipRiF.c1

see Rem ngton' s Phar,maceutical. $cience .
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w1, 1n any event, contaln g u nt'éﬁ}Of Ehes?%the
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%%éﬂﬁé@re@ goh,gﬁ{*rg{atggal&@tss:e? §§ f&éﬁg %a@ﬁés“ A6t gbgkfeéorﬁﬁhéfé%. g., vials),

i nations o
PEIREHabRS and Beippgdcksmr phs may al so be advant ageously

adm nistered for therapeutic or L4 C purposes
t oget her wi th anME}“lﬁﬁﬁ?%ﬁ’E&%‘g‘i@‘%ﬁf}mﬁégﬁt known in
gener abfGragmMeuvivhiupshge foneatiagthensolot, gaberdipfid.tHe solid
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' tablets
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sugr;rrJ-coated or ﬁlr?l-coazed. Capsulcgs may be hard or soft gelatin capsules, while
granules and powders may be provided in non-effervescent or effervescent form with
the combination of other ingredients known to those skilled in the art. Such dosage

forms contain predetermined amounts of active ingredients, and may be prepared by
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converting enzyme (ACE) inhibitor (for exanple
lisinopril), a diuretic (for exanple furosem de or
woyavaedibor ot hi azi de), an endot hel i n convert i NBCEUZ30B006277

(ECE) inhibitor (for exanple phosphoram don), a

neutral endopepti dase (NEP) inhibitor, an HMECoA 30
reductase inhibitor, a nitric oxide donor, an
anti-oxidant, a vasodilator, a dopam ne agonist, a
neuroprotective agent, a steroid, a beta-agonist, an
anti-coagulant, or a thronbolytic agent. [t is tg be
Hed s Tt wellishow b st Fited ey egereilivs
further, ect of.t . ENc]y SE&kon PA (2000).
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dosage form.

Disintegrants are used in the compositions provided herein to provide tablets
that disintegrate when exposed to an aqueous environment. Tablets that contain t0o
much disintegrant may disintegrate in storage, while those that contain too little may

not disintegrate at a desired rate or under the desired conditions. Thus, a sufficient
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Oral pharmaceutical dosage forns are either solid, ge
or liquid. The solid dosage forns are tablets,
waeapsabas? granul es, and bul k powders. Types oPCDU82007/006277
tablets include conpressed, chewabl e | ozenges and
tabl ets which nmay be enteric-coated, 30 sugar-coated
or filmcoated. Capsules nay be hard or soft gelatin
.capsul es, while granules and powders nay be provided
in non-effervescent or effervescent formwth the
conmbi nation of other ingredients know) to those
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compressed tablets made by more than one compression cycle utilizing the

pharmaceutically acceptable substances previously mentioned. Coloring agents may
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thereof. The binder or filler in pharmaceuti cal
conpositions herein is typically present in from

wa@b@atio@87t o about 99 wei ght percent of the  PCT/US2007/006277

phar maceuti cal conposition or dosage form 30
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herein to provide tablets that disintegrate when

exposed to an aqueous environnent. Tablets that

contain too nuch disintegrant may disintegrate in

storage, while those that contain too little may not di
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reconstituted into a liquid oral dosage form, include organic acids and a source of

carbon dioxide. Coloring and flavoring agents are used in all of the above dosage

forms.
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Sugar-coated tablets are conpressed tablets to which
di fferent |ayers of pharmaceutically acceptable 30
substances are applied. Filmcoated tablets are
conpressed tabl ets which have been coated with a

pol ymer or other suitable coating. Miultiple conpressed
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th%ryrr%é: G4 %%%h%%’p%%/ﬁ?ﬂeﬂ@ bR c6RE50-8imSetHplRAndIpSlybihyTese glycol-550-

ude so ups-are concentrated aquequs 0 ref
sdimetliyd rthenfpadysthiglaneg gkygpl-’éi&hﬁgp@pylsqymrdg}&relgééongy and 750 refer

contain a preservati LS f LYRLE 1, and
Ok TR Moy SR 2807, o
ofossaltioxfrlanky kech dstnoyigted nydenxytdiuend (BFIT g butylated hydroxyanisole

Phar maceuti.cal.l cept.abl e carrier ' thanolamine,
e?ﬁ?ﬁé?’dﬁgpﬂrgéklﬁ%n?iaﬂg’o%?‘yﬁfﬁ% i sn%’g dﬁg?‘foﬁﬁd 51 ‘fg’g@e n?x? am"?e .
aRgitRine s6phvBh] asestbidatddansliondd usebiphapimapheris acid) thiodipropionic

accept abl e suspendj ng agents and preservati ves.
acid gnd its esters, gnc{] gjthlgcargamates. P

Other formulations include, but are not limited to, aqueous alcoholic solutions

including a pharmaceutically acceptable acetal. Alcohols used in these formulations
are any pharmaceutically acceptable water-miscible solvents having one or more

hydroxyl groups, including, but not limited to, propylene glycol and ethanol. Acetals
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and wetting agents. Pharmaceutically acceptable

substances used in effervescent granules, to be 30
reconstituted into a liquid oral dosage form include
organi c acids and a source of carbon di oxide.

Coloring and flavoring agents are used in all of the

above dosage forms. 32 WD 2007/106467

1B€Iﬁﬂhl,3£iﬂ ard nasRTired ©oHiflves alkyd) asgtalypflower alkyl aldehydes such as

r et hyl ohol and syrup. Exanples of
?&‘?&Vgﬁd\‘/eé@ ﬁ%ﬁaﬁde gl ycerin, nmethyl and
pr ODYInpacfr&iheembb&mmts; thaecishlysorihuon mixéure 9§ pelyararphs is formulated
al cohol |l es of, n uepy e
T SR bitblet B EAN"E THEPAr B Apodts gy (00 EF oo 150 me,
BRARLE $nd fabsFLH 59 thy,| AWPuBBENing, aﬂimit Bde nyebiithe raptlve ingredient.
acaci a, tragacant . bentonite, rf ant s
Zhe pensplsparaepian agiiye e ssh S LA %&YC%ME"BS ﬁ&{‘:%mb
?&g%x’%a&ﬁ? BeGasrE 'aHH‘bﬁ%’lQ@d Yy@loRyhisdle.uiThe eaps}ildmiheﬂ can contain

acan Veegum and "acacia. DI ugnts i ncl ude
gelanmrlami spesialaglpcer ileadandhigtanysh 89X1d5c | ude

sucrose,  Syfd P‘QFTE'B{,@W’R‘W‘“‘@ al sweet eni ng

agents suchas Act ents . 10 i ncl gme ) . ¢
Y opyIlﬂnm@hrrrrhodnnmutbam@dswm ehberaigpyplagagmimstration o

ene col aeofale) I Pi@ed herein. |
Péﬂj F@ietéfﬂ% g 38R ymorﬁ% ‘s)ﬁitﬂg%l ge BP#M?%?%A%I?M faric
26é dmbSﬂiﬂmﬁ,Sthebrai asetrfuthenxdotainne buffer. dodingigmbodiment, the oral

bi_car ate and sodi um ar bon
B SRE s SRR LEI oy SRS, B0 SO e

%Bﬂtaiﬁsdayﬁslsuaadmmmwmgs thereof. Flavoring agents

I nol tjgrel Jaturgl [lavors, ﬁk?géﬁgg{%g{”lé’ L& The e ot hot limited

RS AHYABORARMEARAMHs sbditihfastOftRed, ighrtine, Striium metabisulfite, ascorbyl
phar maceut i Cal CoerOS| tions containi. n% act |

|m§‘rlé@£r:e¢1§@dlpw edetass (B TA)PHR col 1%80 Ftée.rs%& 4 bir blndmg agent, such as

qﬁfﬂf(ﬂa@? l%ééﬁcelﬁﬂ(t)é%nh dN¥@entBsuzhQd 5&tos‘5uﬁbnohydrate, including
eut’i cal %osn tions are cga}rtl cul ar |

eiacftem inpgobydrese :ﬂist dinfragaaplay actoss TPS%‘?*YYSﬁ%‘e fasf, flo
exttrf%g L?Httj %ﬂg %QIO% sftaﬁflﬁ@%éﬁdl&résanﬂ%%dfﬁ@,. sd@ld tas @h@splhate buffer.

0s6 20 contai ni ng a polynorph or mx
orhqotab;emnpﬁsthpr owitdiachniser @nqre e&cmmrwle&t@dﬂ%ﬁo‘u gpant, a

pé)‘?‘}{‘fﬁ al k I ene 9 klﬁﬁgl"g 1gncl uding, but not limted to,

xyrre iglyme, triglyne, tetraglé , .
pol yet hyd:eﬁmm ghbadimeBE0 thei aneaung lof sitdxsentan SPitH t ¢ @ral tablet is

g% é@(ﬂbo g‘y odP Iﬁg'eﬁt;ﬁ/h%/d% ﬁﬁl%rto ag rngl %ﬁ %g h%rb%m osmon7 518 certain

réiﬁsdsdmieﬁtst e azmﬁxp.rrmmf sigdxscIEHue s@ryermre Iﬁ@@uamutm terabogt 35%, 10%

t he pol e 15%
Lot S0 L2038 ahouSes, $2t G38adH 3648 . o(ﬁtgr?gogt 7%, 15% to
bétgddt QSQEC{OMQ E&XW&lgﬁod)iEthe @:&Hﬁ))smpn.o hytergmh Embec 1ments the amount

vitamn E, hyd n ) . \
coF SiHRSPeITRmEA S FRgHE 3 A%/dmﬁ ool %,r 39, 17%,20%, 22%, 25%,
NBdd,C 369, 95%S6H40% of thetbRs pleihi of dei cbmpokitmdi by mntacmembodlments,

the amount of sitaxsentan sodium is about 20%.

In certain embodiments, the oral tablet contains about 10 mg, 20 mg, 25 mg, 30
mg, 40 mg, 50 mg, 60 mg, 70 mg, 80 mg, 90 mg, 100 mg, 125 mg, 150 mg, 175 mg,
200 mg, 225 mg, 250 mg, 275 mg, 280 mg, 300 mg or 350 mg of sitaxsentan sodium.
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acid and its esters, and dithiocarbamates. O her

formul ati ons include, but are not limted to, aqueous
w@bk@ahad4sT sol uti ons 30 including a phar naceurCTak1097/006277

accept abl e acetal. Al cohols used in these fornul ations

are any pharmaceutically acceptable water-m scible

sol vents having one or nore hydroxyl groups,

i ncluding, but not limted to, propylene glycol and

et hanol . Acetal s 33 WD 2007/ 106467 PCT/ US2007/ 006277

include, but are not limted to, di(lower alKky I? ..

acet ghsefhinl contedimbing) the tabdéty detain aeoraBinaien pEIvpyidants,

di et hyl .
B ) oo
Jrabl GbyIGRithRhidiif heeiuladbion igin abmge 60 Abput AT torgeput 3% of

ng, about 150 5 aboyt 2 ut 250 t
BOwiakyveighionfithg Gibley Topther gmbofiisany Tis St s palmitate
SﬂF GRin GOH, 6’7%'%@%&11461 5%90 aeh endtout 3% B.14%6 to about 0.5%
ye 7l ene gl ycol 400, paqlys gate 20 glﬂ dt N8 corbyl
afrttie tialyeighioot gltablgiaip setain embedpmgus the apapyt Gt gRcoroy
nt.a e I %00 Y083, Ionl%J @n2Pennd 5%,
lfai? é’cﬁ{e i %3 b glihtloégg Qb(fd? 0.60%.0.87 g

1 OXI

Oﬁl | et F o o

0.079 0084, 8.2%c0B3%, 9,0, 2176, 98 95" B e oSk DEsog, 0.7% or
d ! 1 l
Jp({f y#\éqﬁﬁﬁﬁe a ng%nq c;nr atio ﬁmeqr{m Ak adcoPb A palrkivAtE & tHefBrmAulation is

iy e o ynnrphs provi ded herein.
AHbutom%eﬂthbfﬁeme;gmtmétl@rtablet abl et further contains a

2 g;{ :irhgc!,rgﬁx? gﬁ][bs ﬁ%ﬁ%‘%ﬁ] Lambif o aﬁ%orb#l%«llﬁhatfetm "t}l'éedral tablet is

n one e he or al

£abi flout ONthgko aBARtANE SabUNBISIhE tealaut vinag, abot Origmg to about 3
15 I n sone enbodi mepts, the tabl

E‘mfpﬁbéﬁ’t k mg teabgyt gxg HDCERBRn G rﬂdtl&gﬂtts Ay aﬁnount of ascorbyl

ﬁ@%ﬁ ggéé H’ft?\ L orS 4881 Bi§ 2808 QUMs O gt @.7 rog, y1cmge1 3gnglilufrme, 1.7
Isulfite, ascorbyl _palmtate, . .di sod lérgn?oq.?ﬁ@fgsc rbyl

(EDPANEGH-5 mEeralions? iTesh frrerapy emBSHmeRS, e AT R

?é X EPhE R Hﬂﬁllhu&ﬂsfb)ﬂoﬁ@i hig.ose; a diluent, such as

t'65e mono ydrate, including ct noh dr a
f ast ﬂhae(tmntemtgwdangmaf the éﬁ’@uPtaQtJt Exngﬁgﬁ it ?am%“‘a“‘m is in
g'ﬁgngf\eo% b398 6@%‘ t%re)boﬁﬁmmy%&%w&tﬁla kétﬁE\Né@h{ off the eablet. In

fer, suc hate buffer The té\bl e £ 0.07% to
@ﬁ[brfeﬁfﬁoﬂeneﬂ&,ﬂhaamounbofdi Fds glsggbélpbpémaga%%q o ghou )
o ofli 089% oF thiHokd] Riig@@fthe tablet.
ehOTLR oY RIoRED i 19801 P4 9R8U 030 ot ol epig .
ﬂ@bﬂﬁhldmﬁddﬁnemm tht abloant ¢KEDT Ag disadivum 5t B’“&‘H%ﬂn is about
0% 3 9ht20f of RRSH 139N 0.290, 6.25%20125%,
%bl%a h%sg) GA@/ QDIZ/ O&sf({)axsegtlgzysodl umis
fd @71%309% 07%%00 a0 0t4596,%.5%0067% or Heln cetisin embpgjgents, the

about 32% to abaut, 30% {yo 24 WRicht of th
e 26T R G e P BB S it of e
Geblegi N errbodl ments, the amount of sitaxsentan SOdI um

% 7% 9% 109 % 179
'S aboijnt cesrté%n7 e/?n%o 1}noer/1qts% 2&1@ alrr5103n]t7 t[ %%pl‘t/& 2(?1 8d%§143m the oral tablet is

from about 0.1 mg to about 5 mg, about 0.5 mg to about 4 mg, about 0.7 mg to about 3

mg or about 1 mg to about 2 mg. In certain embodiments, the amount of EDTA,
disodium in the oral tablet is about 0.1 mg, 0.5 mg, 0.7 mg, 1 mg, 1.3mg, 1.5 mg, 1.7
mg, 2 mg, 2.5 mg or about 3 mg. In certain embodiments, the amount of EDTA,
disodium in the oral tablet is about 1 mg.

In certain embodiments, the tablets contain a combination of diluents, such as

microcrystalline cellulose (AVICEL PH 102), lactose monohydrate fast flo
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enbodi nents, the oral tablet contains about 10 ng, 20
mg, 25 ng, 30 ng, 40 ng, 50 ng, 60 ng, 70 ng, 80 nmy,
90 ng, 100 ny, 125 ng, 150 ng, 175 ng, 200 ny, 225
ng, 250 ng, 275 ny, 280 ng, 300 ng or 350 ngy of
sitaxsentan sodium 34 WO 2007/106467

PCT/ US2007/ 006277 1In c ain e nts, ta l.ets
Sotregranuiarkand ianess %mnamrm bastlionter agﬁa%“lag)u ain

_bRURMéEntR dhdhindhft SNactbiNonshyuRstt Wit floitRigtaiular) in the oral

enbodi nent’s, the anount of ascorbyl palmtate in the

tarietiib Aorpabaus S¥ntonahonh 3% ofhe bl el Bhiceiihg GomBBRIomodn certain
%Eggognﬁeﬁtg ttﬂé hﬂlh(Sf lQétoEJ‘ﬁoB@iW(ﬁﬁte fidi ff?)t fagranular) is from about

I mrent’s, anount of ascor ate 51s’in
a% angmuft 6%, ﬁtwuabcmt 9% tombabom%;l_ﬁg% ab@un 43 %do abentt20% of the

%%t%} \gflg ( ﬂ% @1 bt(ﬁgt 19 rg%x%m eml%c!lﬁm ﬁtts %e ‘Qﬁ{o%{ Pl%ctrog@gnopohydrate

Farn € I men ARDUNt - Of
ﬁﬁtrﬂd(aﬁtmgrmulh@ iff abonm 5%, 1766 1i086,dB&w11406,05%, 1(5.3%%6%, 16.1%,

, % % co 79 %

oS8 18 Sob 3o, deile BTt B F T, 9508 o
118%% 19%E£20%) mseermgoryxremas totah@eighbofhihe adbles dﬁrcbi;dun
almtatelnthefor lation is .10 ab 2%of

testogd injgntsyhe SRR} 3608t MopRh %??J?%%%Eh%‘ ) Rabout
t1izeoo3 9P WY tofdl vASERIJTYhe R8BIl tate in the oral tabl et S
fromabout 0.1 ng to about 5 to abf?

ut
4 ny, lagstaingembdimentsgthgpmon n?ﬁﬁlaﬁ‘ios%mﬁ!i‘? {'T‘%
Hﬁ&?ﬁ%u’fg}%lsl ﬁ]onﬁ%ﬁ)@f 1)) fﬂ%qg QBgi?tnltO@mﬁ t'i’fgor?lrﬁ'ali{?tt4531fng {o about 95 mg,

asco almtat oral tablét is about O.
rfipm @bsutrif) mg tq ahg.lt 9_0 mg, I cgtag embo@np@ts 1he7arggguxﬁg)f lgctose
QOn&pﬁr@ 43t ﬂgg%wag?%nlﬁgar IshbG( 1 g %%?%‘j '56%@ 55, 1{12 &0 mg, 65

anoun ascor at e ln [ation is
abgt0 ingn¥d migy 80 mg,&lnng,rﬁﬂann&?nm, 815 ﬁenarﬁﬂu\ng, &#.1 mg, 84.2 mg,

ot SBAm PR ot S b V! B S5l s TrelPE g O me o 100

ahg! hecdridih einbollimertd, ik armotnadifiansse, modshydrae fist 6 (intragranular)
EDTA, déSOdl umis in a range fromabout 0.07%to 20

4B 8hPU P58 1%t 0 about 1% 0.15%to about O.5% of

t he t olradertafi @hbodlfnehtse tHeadph@int of lataze lhtcﬁiohydrate fast flo

TN G A W C I N

Qbbdfa39%1d 5%111020% Yt tHe tl)&%w lﬁ%f tHe 18614, 1 ctplin embodlments, the
027%03%035%04% 45% 0.5% 0.7% o0 0 o
QUL ot dastRsgiRhy drate, gast Q%%fagﬁ%n“@ém obQHE S die 115, 13%

tilﬁ%f PS%Uiﬁsd/ 6%3 1@*1@{#1602%%013% he. 4%”1%' 5%@1@!9%, @6 7%, 16.8%,
n certain enb

EWTM: (W%@ dW@% i18%.H8-ral 2% a6t 25%’ Orf3p0/?r9fé% @Qtabwglght of the
9]‘69 AP éeﬂg%dlﬂi%%% Fl% %%(E[tgn P12RRH tmého'ﬁ?dra@@ﬁ'# flo

ng to ab to ab
C(extragnanelnﬂosl aheuttld, 4%!«7@ thentotal twewght EHthe tablet. In certaln

embodiments, the amount of lactose monohydrate fast flo (extragranular) in the oral

tablet is from about 40 mg to about 100 mg, from about 45 mg to about 95 mg, from
about 50 mg to about 90 mg. In certain embodiments, the amount of lactose
monohydrate fast flo (extragranular) is about 40 mg, 45 mg, 50 mg, 55 mg, 60 mg, 65
mg, 70 mg, 75 mg, 80 mg, 81 mg, 81.3 mg, 81.5 mg, 81.8 mg, 82 mg, 82.3 mg, 82.5
mg, 82.7 mg, 83 mg, 83.5 mg, 84 mg, 85 mg, 85.5 mg, 90 mg, 90.5 mg or 100 mg. In
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EDTA, disodiumin the oral tablet is about I ng. In
certain enbodi nents, the tablets contain a conbination
of diluents, such as mcrocrystalline cellul ose

(AVI CEL PH 102), | actose nonohydrate fast flo 35 WD
2007/ 106467 PCT/ US2007/ 006277 (i ntragranul ar) and

| act ose rmnohyd te fast flo (extr
Cgrgigiem c@m}%ﬁ ﬁlaglouphg,ft ]aﬁttg%poasl%rcget[cga st flo 1ntragranular) is

epeydmat e fast flo (intragranular) in the oral
tablet is fromabout 5% to about 30% of the tofal
wei g htlnmertﬁmer@lm%@@tm the amaynt of migrecrygiaiingicrniose (Avicel PH

tl'@? A Q)tralngl%a &?ﬁaﬁ@tﬁqlﬁyﬁfoaib%ui 889, dfltRe total weight of the

(i n ragranul ar rom about 5 7% to about 25% from
aboposiliow tho caﬂwmenm%m¢MQ,rth‘abm9um1@%lcoocém§%ﬂmQ oeliwese (Avicel

téﬁ:g 68?)2%%0@\”\%@%? 5% %u# i A)eg:rorﬂ e(bo(ﬁ‘?ﬁf%‘? Jﬂ about 3%, from about

26D 0se nonohydrate
2506 (d aiouag0%nall the Yotalsweilghuof thégabléty I 0eftain mboﬂn%nts the amount

£ oo e vl Uil T 1590l 135 4 Ao Srg s, 25%,

9%, 309%0 3226 %84%, 5% 31%} 40% 48%) 4 386iog I50%06f thh eotal weight of the
tablet. In certa%[] 10 e odirrentf .t he ang E I PH
|takleb sl sesaBRraPetimeniss thepmpunt af igpersie ulggp{fhvice

11@)29%’@50& hsvd &itihk td&ﬁ'\gaghtoéfth@&blleibl et. In cert ain
enbodi nents, the anount of | actose rmnoh%/aﬂrate f

t .
f l o (Inrﬁqr@g]r embedimentss theraspquag gﬁ{mqgcwﬁ @eﬁgﬂﬁ)ssi byvicel PH
E 4 e &Qﬂdﬂleﬁ@ f%ltago@tb@-(‘)tmg% A8but 3008, aﬂ%aﬁ&rﬂ@odlments

out . I'n certain enbodi nents, the anount of
Itae aumntl@f mm&aﬁm@ celuloss (AvieelRH 382)di dross ybeug 140 mg to

aak%%Hg%ﬁ‘sO n{égcg&%gu{%SOltﬁ%gtgg%%QQS%% 6th %anﬁénbmme%% the amount
&ﬁ' rhicnarry84llide wgllulogd(Aevies) P18402) 1p(gb01g41 59 m@, 16Q4n5 ]:-% mg, 170

T3 e T Bk PSP gt Lo e e

f afyhickda@y§iatiine agialosd @k\)lcelll%H 402in thlol taplet Zs)abqut 175 mg.

certa| enbodi nt of se. nono

Fast 1 o P Eagaisnia i T EUE SR Bt SRS OlcBllulose (E-
25940 Th rc@iéfhx&%bﬁodbﬁ%tb otha bﬁidﬁmﬁ&%ycfrdh@l‘pro@h @nethylidetilose (E -5P) in
Bt 18 AR Dot 8D drbinet BF afveiEet of e composiion. In
QR EhBb&inicatd, tHd a@n&nﬁiﬂolfﬁgﬂ@&yb@p}d ﬂn&tl@hféﬂhlo’é%(E B%) is from
10% 13% 40/ 15% 5% 16% % . 16. }9 % 0
13por/ ] Yo o, abwpmt @oﬁ%n’ll@o,ﬂ/% Yoty o, from a out to about 8% of
18 Qo/fh}l&le@%ﬂt { 0Pkl &n&ét&ﬂl(yéxm&lﬁéﬁfs Othe 38P6uai of ﬁ}&lroxypropyl

t ot al of the ablet. In certain embodi me

t methatrelin ose@ﬂév%@@%% Rybr3sp et adto Pta 1%, 85%, 355 or 10% of the
( ﬁﬁl[v@%éﬁt@ tRE dablet. APt aid Enrbd@Phentd)ehd Shdnt\¥e 'hQBfonf)ropyl

In certain enbodi nents, the anpunt of

| methydesllubose Nl;'ieﬁPatuealfcagtS% Pﬁtheé&tﬁ}‘a(g@hhaf e yablef. ¢ he

oral In certain embodiments, the amount of hydroxypropyl methylcellulose (E-5P) in
the tablet is from about 5 mg to about 50 mg, about 10 mg to about 40 mg or about 15
mgto about 30 mg. In certain embodiments, the amount of hydroxypropyl
methylcellulose (E-5P) in the tablet is about 10 mg, 15 mg, 20 mg, 22 mg, 25 mg, 27
mg, 30 mg, 35 mg or about 40 mg. In certain embodiments, the amount of

hydroxypropyl methylcellulose (E-5P) in the tablet is about 25 mg.
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about 45 ng to about 95 ng, from 30 about 50 ng to

wW@bwatio®87 ng. I n certain enbodi nents, the anourtT/U82007/006277

| actose nonohydrate fast flo (extragranular) is about

40 nmg, 45 ng, 50 ngy, 55 ng, 60 ng, 65 ng, 70 ng, 75

nmg, 80 ng, 81 ng, 81.3 ng, 81.5 ng, 81.8 ngy, 82 ny,

82.3 ng, 82.5 ng, 82.7 ng, 83 ng, 83.5 ng, 84 ngy, 85

mg, 85.5 ng, 90 ng, 90.5 ng or 100 ng. In 36 WO

2007/ 106467 PCT/ US2007/ 006277 certajn nbodinenai, H
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RQQL&E abSudPPile, b725m§90 31 QB4 i), 0. eRR o016 MBE 057 mg;e 8 s, 0.9 mg
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sPpboutnl mer taicertaimsathadbReRs. tPﬁémSH% sogjum phosphate, fhonobasic

IXGIS gFHtQH%Jhe%‘Pélf{Xﬁleﬁﬂs|a%&S@6(x% 5P) in the tablet is

from about 5% to about 20% of the total weig

the c dmwsuam enbodimentsetheginpusihBhdiR PROSRINE: gn‘*h?ﬁ}‘ﬁtanhydmus
rag/ge%é q’é {)&R%{}/S%B Ryb&eY, %&W%l(t%fgfﬁa ot vdighn ofahetablet. In

“from about " 2% to about 10%. from b
adihertenBodimentspthe agunf of sadéum phasphats ¢hasiefs ipggange from about

o &,ahR o l<o icht of th
T e
2pleB Malﬁ%b&%neﬂ% tHB94m@ ¥ of s@g@@ogp@tc dibgsgip in the

wei ght of .t i g o %, 0.2%,
triatn inghed BlsPhg b Poer EDRch BIPRUPELA o, 076, 0.18% 0.2%

aposds, 0%594, 0.1R% OB, ovaaegm A% 011586, 0c3%.c0.7%4 or L. t I qgrtain

ﬁ%gg&pg)gﬁsz }E%((L%t gg, c}le p%s;r)t?a)t(é/ 8ib38¢ b the formulation is about 0.2%

of the total weight of the tablet.

In certain embodiments, the amount of sodium phosphate, dibasic anhydrous in
the oral tablet is from about 0.1 mg to about 3.5 mg, about 0.5 mg to about 2.5 mg, or
about 0.7 mg to about 2 mg. In certain embodiments, the amount of sodium

phosphate, dibasic anhydrous in the oral tablet is about 0.1 mg, 0.3 mg, 0.5 mg, 0.7 mg,
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met hyl cel l ul ose (E-5P) in the tablet is about 10 ny,

15 mg, 20 ngy, 22 ng, 25 ng, 27 ng, 30 ng, 35 ng or
about 40 ng. In certain enbodi nents, the anount of

hydr oxypropyl nethylcellulose (E-5P) in the tablet is
about 25 ng. 37 WD 2007/ 106467 PCT/ US2007/ 006277 The
formul ati ons of sitaxsentan sodi um provided herein_ are
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Cirgomranian 6 2beos 0.5Y60, 1, b7V A6, 234253070750 3-5% 4%
202‘%/9"}9 0? tf‘ie to%l 31%1@ht Qf fh@ tanef]' S ce@taﬁl/&mgoﬂtﬁbﬁfs tlae%nduﬁt of Sodium

certain enbodi nents, anount of SOdIUﬂ]phOS

rﬁmmba@lweolnemhwngm@arhlstqbeuf HoYuetihe dntal ‘gelabbeﬁ the taf%t In
ofe n_g’ag-x emfx?chﬂle{) St B}:§o&g&l Shrchl! @ly@@lﬁ'&é‘ (thtragranular) is from
e anount o
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womh@ mgriioabeut ftgh oor atout 28 neg to about &rmeh Siom abont g to about

b
d r%,gglf{l 3eg%g§{n@9ﬂrée1§§ a0 Bnb e %%‘dﬁl%xﬁ SefllG lgéb%ﬁte
C@rittaranul eryixogtione fitnsg, Zthe, EHhvmgnt 1 ufg,ébdl ogs b’hmgph%;ﬁ ang, 13 mg, 15
8% 38 g TR ShBodimebltS gRltount B8PS ARG b Borbate

%&r@antﬂa@1§@ou®ﬂ2ﬁbﬁg.t I ng. In certain enbodi nents,
e anpunt of sodi.um q}e phat e,

basj| 0
monohy Y SRTE} Fmppdi ot Ogggg §t5r Glycologte
CRkirabAneRPaditReAbLt i femalBuN0. 1 96 tosddd LN e st weight of the
di baS| ¢ anhydrous ranges from about {)‘Bf%tso go(gy é%
bSOTRASHEAN. o Geffain sphadimentghihe gmouRkol X tarch Glypipate
(@Qﬁggﬁﬁﬂfaﬁ is [Ffdeh ABEULOL5%R o BBslit 8, FRse IﬁBé\itel"/G kdalsdut 58 from
ih a range fromabout 0.07%tao abou

/ 0
ot 20080 ahowseiel thp il weighh e O lotolporin GH’%J ogjments, the
ng&é Jf%'dﬁhn S'(aﬂ'cl? %&u&t@(@%ﬁgfﬁm@ lstahﬁ‘u@wtl"/cpfl 5%, 7%,

I um phosphate dibasic in the fornmulation is abo

025, Dy 209059, DSRBRPHPESheriow vy e igblyy. In certain

O, Sodium Starch Glycoloate (ext I bout 2.5%
oeBBbdiments, the apagunt of Sodium Staxch Glycoloate (extragranular) is about 2.5%
10P/ﬁhe Itmtal:me@t of thertﬂddﬂ rfasegaintemneboghimoenis, the agp@@ppmﬁ Sodium Starch

p&?fc%li]oatte (ex tr%%?anﬁlarﬂs%@n EQ&M'O%Q %‘aﬁ(ﬁlt @q{fé' L Sn 28But 20 mg to
about 10 mg, from about 15 to about 10 mg. In certain embodiments, the amount of
Sodium Starch Glycoloate (extragranular) is about 5 mg, 7 mg, 10 mg, 11 mg, 11.5 mg,
12 mg, 12.5 mg, 13 mg, 15 mg or 20 mg. In certain embodiments, the amount of

Sodium Starch Glycoloate (extragranular) is about 12.5 mg.

39



10

15

20

25

30

of the total weight of the tablet. 30 In certain

enbodi nents, the anount of sodi um phosphate, dibasic
wanlwydoees in the oral tablet is from about OPAT/IG200D006277

about 3.5 ng, about 0.5 ng to about 2.5 ng, or about

0.7 ng to about 2 ng. In certain enbodi nents, the

anount of sodi um phosphate, dibasic anhydrous in the

oral tablet is about 0.1 ng, 0.3 nyg, 0.5 ng, 0.7 ny,

38 WD 2007/106467 PCT/US2007/006277 0.9 nmg, 1 ng, 1.1
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aogtin s eaerhE Lo g el ANl A0S BRI ATIP 13/ ScpBfibrse Dry 3202
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Y QIBw epifiln?Yerpispenis) mB/zszwf) at firom ehaatt 1\ ibeit T8 of pout 4%

tablet.,  In cgertain enbo f;
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0.5%, 0.8%, 1%, 1.3%, 1.6%, 2%, 2.4%, 2.5%, 3% or 4% tablet weight gain. In certain

embodiments, the Sepisperse Dry 3202 (yellow) is at about 2.4% tablet weight gain. In

certain embodiments, the Sepisperse Dry 3202 (yellow) is at about 1 mg, 3 mg, Smg, 6

mg, 7 mg, 8 mg, 9 mg, 10 mg, 13 mg 15 mg or 20 mg per tablet. In certain
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about 10 ng, from about 15 to about 10 ng. In certain
enbodi nents, the anount of 30 Sodium Starch d ycol oate

w@ eovnegsanul ar) is about 5 ng, 7 ng, 10 ng, 1BCTS2007/006277
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11.5 ng, 12 ng, 12.5 ng, 13 ng, 15 ng or 20 ng. In
certain enbodi ments, the anmount of Sodi um Starch

d ycol oate (extragranular) is about 12.5 ng. 39 WO
2007/ 106467 PCT/ US2007/ 006277 |In certain enbodi nents,
the tablet contains a lubricant, such as nagne5|um
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is at abo
Sodium Starch Glycoloate (intragranular), about 5 mg magnesium stearate, non-bovine

and about 192.5 mg purified water. The tablet further contains a coating of Sepifilm
LPO014 at about 12 mg and Sepisperse Dry 3202 Yellow at about 8 mg.
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30 0.5%0.8% 1% 1.3% 1. 6% 2% 2. 4% 2. 5% 3% or 4%t abl et
wei ght gain. In certain enbodi nents, the Sepi sperse

whey738Q87 (yel l ow) is at about 2.4%tabl et wei BOT/UgENT006277

In certain enbodinents, the Sepisperse Dry 3202

(yellow) is at about | ng, 3 ny, 5nyg, 6 ng, 7 ng, 8
nmg, 9 ng, 10 ng, 13 ng 15 ng or 20 ng per tablet. In
certain 40 WD 2007/ 106467 PCT/ US2007/ 006277

enbodi nents, the Sepisperse Dry 3202 (yellow) is at
about 8 ng per tablet. In certain _enbodinents, the
Sep| filmL® 014Sustaatedalbdaased)®ﬂgemml 5% 2% 2.2%

4% 2. 6% . 3% o |
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therapeutic or prophylactic effect over an extended period of time. In order to maintain

this constant level of drug in the body, the drug must be released from the dosage form
at a rate that will replace the amount of drug being metabolized and excreted from the

body. Controlled-release of an active ingredient can be stimulated by various
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30 Sodium Starch dycol oate (intragranular), about 5
ng nmagnesi um st earate, non-bovine and about 192.5 ny

w@ooo7fioed7 wat er. The tabl et further contai ns aPCDER1007006277

of Sepifilm LPO14 at about 12 ng and Sepi sperse Dry
3202 Yell ow at about 8 ngy. 41 WD 2007/ 106467

PCT/ US2007/ 006277 b. Sustai ned Rel ease Dosage Form
Pol ynor phs provi ded herein can be adm ni stered by
controlled rel ease neans or by delivery devices that
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active ingredient contained in such parenteral compositions is highly dependent on the

specific nature thereof, as well as the needs of the subject.
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stinmul ated by various 42 WO 2007/ 106467

PCT/ US2007/ 006277 conditions including, but not

limted to, pH, tenperature, enzynes, water, or other

physi ol ogi cal conditions or conmpounds. In certain

enbodi ments, the pol ynorph or m xture of polynorphs

may be admi nistered using intravenous infusion, an
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maipenslahs sohd fdnmmﬁdblelfnr ;(ﬂutuan@.t Eheper@mmdl liguwid prier to injection,
%?g% %‘glulsh%}sabzllbt? %’) mar%,a or %%Iﬁhl%cslgte'r rEafoQ deglrt)é’e glycerol

requiri

@8 kthadof, racddnionpff debheediylsd ﬁmrmadmﬁma( mmposalchs to be administered
\;G]gagl ds%? C%Ngg}g@oi%o%étgg I}lgrq-l%?fug B 13{?{)%1%?%%0%@%@@3? wetting or

GapfiRlihEdgente |p$ﬁ§1ﬁ’féi'ﬁi@ da‘%ntss stabilizegsstabilint enhancers, and other
subject Tn proximty t

A e PR R cHAmBIe BN Sk SBER BIOPEROT S -case

%éé&l%@m%?‘e Sbagunge 1b@e>&hﬁs review by Langer
Cl ence 249:1527-1533 (1990). The_active ingredi ent
c an bd’argltgnaé p@mg@ﬁrthna)f dlg q:q;npqﬁ#@nsrm«f pdg(s 1nga‘éenous,
LFE!& (tl ﬂﬁf‘aﬂ%}s@ﬁﬁr a(mﬂ hE’EP ﬁfa}ﬁbﬁi ﬁyr parenteral
C|ze unp ast|C|z yV|n chl ori de,
pidﬂﬁhlstramﬂdlmyid@rsrerm atslutlcmsz@gldy for injection, sterile dry soluble products,

thalat J
p%‘F% B%’Pgﬂlge 88 eerlbea g itoe E&EE&H‘]@] y bu?j 4 solvent just prior to use,
HadlyainigHypodernt Itaﬂlﬁsxestanla yumexlanereadp &Iymgp@on sterile dry

SELUGRSe RS  ER FTBLI o BPOE e P 608 sy e
harelilsigas. STHef sobsids Sna@'fbeaéifl'yti' a@ueend ofrncbrlrm}ubqﬁsl c acid,
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cr oss-Mi msﬁm ﬁ“&ﬁY%ﬁ%’g b lrlgﬁg' %erﬁ\}pﬁk}de %lzygfoé?%lcal saline or
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The . ercenta five 1D t
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bacteriostatic or fungistatic concentratlons must be added to parenteral preparations

packaged in multiple-dose containers which include phenols or cresols, mercurials,

benzyl alcohol, chlorobutanol, methyl and propyl p-hydroxybenzoic acid esters,
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general ly characterized by injection, either

subcut aneously, intranmuscularly or intravenously is

al so contenpl ated herein. |Injectables can be prepared
in conventional forms, either as liquid solutions or 5
suspensions, solid fornms suitable for solution or

suspension in liquid prior to injection, .Qr _as . .
éhmegﬁ)@hsben&lk?lag{rbCnglaqleeéng{h@plufrb&ﬂggygqrﬂf(g?mc agents include
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carriers._include si ol agi cal salin r.2 hosphate . .
s SR BDSboA Bl sEtblE R R SRR i, o
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pol yet h Iene@glycol, and pol&ogongg&F.gl col qnd luti
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CRIrtdifing anSRevé thoPalientlie bR bfiBEtBRANSdd OMEIniARkMHA6N. Another
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aggmcg'mepgi@ta(ﬁﬁ?rtle agesaus or B?}yfsgl{ugpn 02 5“%??‘8& copiatndng an active
L%%ia?ﬁlﬁc&&ﬁés' flessiHSREMIING (BOdeFicaRBRThADIRAEN eSfect.

yi'ng agents, sequestering or chel ating agents.
and ot hectphies araclesighed farjoeal eadsymrraicadpynpishadan. Typically a
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extrapoianon rom Kl)n VIQIO or in vitro test éa%d. 15 &€ $bt3d that concentrations and

dosage values may also vary with the age of the individual treated. It is to be further
understood that for any particular subject, specific dosage regimens should be adjusted
over time according to the individual need and the professional judgment of the person

administering or supervising the administration of the formulations, and that the
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and benzet honi um chl ori de. Isotonic agents include

sodi um chl ori de and dextrose. Buffers include

phosphate and citrate. Antioxidants include sodium

bi sul fate. Local anesthetics include procaine
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mqnataw@#m foi‘fnfllaéﬁdcﬁﬁ S@N%‘”S%‘é? i | e aqueous sol ution
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tt@ﬂfpef Qiredny particul ar subject, specific dosage
regrmens shoul d be adjusted over time according to
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t%%nﬁﬁ'ﬁ%grf r@s%%?h%hgt{r iR bisHHREE VESH lggodshﬁmoﬁl about 1-50 mg, 5-

mnrstration o or mul ati ons,
35 mg, or about 9-30 mg of lyophilized powder, is added per mL of sterile water or

other suitable carrier. The precise amount depends upon the selected conjugate. Such

amount can be empirically determined.
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ranges set forth herein are exenplary only and are not
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cl ai med formul ati ons. The pol ynorphs or m xture of

pol ynor phs may be suspended in mcronized or other
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bﬂi‘)% R toial el ght EHRIbFIERze 4o Wier 2 B0 i 8ibodiments, the amount of

PCT/ USZO??/ 006277
ycerol is about 16.4% by total weight of the lyophilized powder.

In certain embodiments, the sodium sulfite is present in an amount from about
1% to about 6% by total weight of the lyophilized powder. In other embodiments, the
sodium sulfite is present in an amount from about 1.5% to about 5% or about 2% to
about 4%. In certain embodiments, the amount of sodium sulfite is about 1%, 1.5%,
2%, 2.5%, 3%, 3.3%, 3.5%, 3.8%, 4%, 4.5% or 5% by total weight of the lyophilized
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Exenpl ary Lyophilized Formulations In certain
enbodi nents, provided herein are stable |yophilized
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nmonot hi ogl ycerol in the | lized, powder
Bgunt of goc};um bisulfite is aboutyl%pg:% by total e/eil\gﬂ yoqulultlzed powder

129% 144 Jre%brdtdda e Ao tell 0[@’%13&1 P ded a&%cb?l%ﬂs?o&%rlﬂ@fﬁ of the
22% 25% or 30% by tota ght of the | O%E|I

dolldwing exeinients BB ﬁP%’““’t HePOURS ?Spha‘e or citrate; and a
Wﬁh? agglhty&ﬁ:'h%s ol fcRO Qktrdd, Mtﬁﬁe,tsﬁbﬁke,\d&@m s@ibltblj enannltol
l'yop

powder . I'n certain embodi nts 3?6
slyéine.cdlyvipylegmalidens, dextie JAone cBRodHBRL the “E‘Sng agerit is

a%%ge%edator{%ﬁﬁle&ﬁﬁé Iy‘ﬁiaﬂﬂftolcgr sbiitoryophi | i zed powder. In

I ments, sodiumsulfite is present
in an Bnoatain émbmlamw, ﬂ!l? lmhlbz%mw SYPEVidgidisreip gpntain a

}grm%gﬁé'{é Efié"e% I3, c%?trakl r{fb&@plgﬂfsnﬁx@tp'ﬁo é}ﬁf’e BRI gﬁgent ina

eis a 1. 5% 2. 5% 3%
Bediide B8 90ni8habob4 @mNSYatopt 1D rdYl, shoug Hﬁ ng¥L, gt 25 mM or about 30

B AL A IR LR Y rcrition o 20

SpM] [Ecérfaim bmbbdidndis, iy platsphate buffer is present in a concentration of 20
mM, and the constituted formulation has a pH of about 7.

In certain embodiments, the lyophilized powders provided herein contain a
citrate buffer. In one embodiment, the citrate buffer is sodium citrate dihydrate. In

certain embodiments, the amount of sodium citrate dihydrate is from about 5% to about
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wei ght of the |yophilized powder. In certain
enbodi nents, the ascorbic acid is present in an anount

wo e@miedaeut | % to about 6% by total weight ofP¢h®ES2007/006277

| yophi li zed powder. In other enbodinents, the 5
ascorbic acid is present in an anount from about 1.5%
to about 5% or about 2% to about 4% In certain

enbodi nents, the anobunt of ascorbic acid is about 1%
1.5% 2% 2.5% 3% 3.3% 3.5% 3.8% 4% 4.5%or 5%
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t
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@Qiﬁ% BN éot;anw@igﬁht eﬂﬂmdyaspiﬂlhzedtﬂwvdml ki ng ag ent is

sel ected from dextrose, sQr

certailf %ﬁﬂ%ﬂ%’ﬁ’t‘%‘en@h@e ﬁeﬁzpé’ A ISERE i rl(ise%pr}eg%g d b@talns about

ngc’)/ﬁ 8951?&@&&11@ %@mlﬂhﬁ’&ﬁfﬁ 313@/8 E?tfofrlﬁb acidp abauntt3:3% sodium sulfite and
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sbnsel Fr foBREBOUETS SO E-Spoat e e GstErAR abou
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|msnts he phosphat e IS present in a

dm!ldemmq\mﬁrélﬁsﬁ@fo INgeUERPASEIM: enbodi nent's, t he

phosphat e buff 1ydphflized Horaiilan #f 20
30 nM __and the%gtgki?ilq%ﬁtggﬁ{udg)r y%Pa tian ::‘Q a n?—l of

a(bmpoﬁentl n certain enbodi mentsj Qupatity/imi) mL yial (mg/vial)

""""" I'i’ lucu herermconta n %OGI[Ta[e putter. In
ﬁéaxé :"ta r'ilfn the citrate buffer 1s sodiumcitrate

OBJtyahha(tleratellmhydﬁité ain errbodl mep$¥y the anount of

sodiimmcecitrate r~|| h\lrlrn a

ottt io 10O |26lﬁuut 5"/6tu a'uuu'l 48

VoAsserhia Asis7 PCT/ Us2007/ 00627729150 about 6% to

A MEnmto or about 7% to about [P90.0y total weight of
t h

p
Sodium Bisulfite 66.0

Sodium Sulfite 20.0

Sodium Hydroxide or Hydrochloride Acid | QS to pH 6

In certain embodiments, the lyophilized powder provided herein contains about

40 to about 30% of sitaxsentan sodium, about 4 to about 6% ascorbic acid, about 6 to

49



| yophilized powder. In certain enbodi nents, the anount
of sodiumcitrate dihydrate in the |yophilized powder
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constituted formulation has a pH of about 5 to 10, or
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15 the |yophil¥? 'f%’f?eﬂﬁ\ﬁd%? u X%‘? é?‘ﬁygﬂﬁaﬂaﬁé‘r?ts t he
gommunt of mannitol s about 32 8% by tnLaJ__\qg_g_h.t__g_f___

SR ot e L e et o DSOS i U mgvian
Sitexsenfan3eiims odi um  about 3. 3% ascorbicaci -V about
Sedkium Gitiate Ribydmwte and  about 10 8% ng-sodi ||5r71

ilsAisembic Agifout 8. 8% sodi um citrate di hydr at 4094
g2darggtoB2. 8% nmanni tol by total |wei ght of tf00.0

yeipid Ackiddopohyiizate | n certain enbodi nents, thle3

YSjaivirh iH)eﬁloxidé\/deHyhﬁﬁ:htdmlefAmd ovpi n g conpo&iSttoqH 6.8

I taxsent an. Sod| u |IZd tion. onent . .
Qumat e S dmentd e IxEnacd FohudtrfRiaeR IB&H Rntains about
2501t BOYH &3 sithadet tdal SodilinaladohB4 b abouhsPiasebrbidadid, about 3 to

épﬁo%t ftge/)o- %%T\g{lt | m%%% q?*yeﬁ.slg %%rénh SU| I '(:ljlgﬁs 6? Pw%%glyuﬁ] mannitol

%J Q)d@lbc"l & thabse 3. 890 RAINRA PhoFHate, mbﬁtﬁba&%ﬁﬁbﬁdhyaﬁﬂe by total weight
provi ded herein contains about 40 taq abput

oot @pﬂm@@meérpowﬁr IR ceaembodigeRBothe Eopeet m%ff’er provided
@érgm hedths $Hduf 3440 KRR IRAAR, Boht $IS52DEELRRE A, about 3.7%

out 8% sodiumcitrate di hydrate, ‘about 50 to about

cedimn phesphass dibagic Apptahydraiegaboi §5% Demanniiol and 1;9%0 sodium

—~t

—_— o) . \"\—

15 {Tﬁﬁk%g%{?tg ?1?1&10@)&51{: ANHohPEia8by RtalREghodtRh |yopali-Ra PEMer. In one

embodiment, the lyophilized powder has the following composition:

Sitaxsentan Sodium Lyophilized Formulation

Component Quantity in a 10 mL vial (mg/vial)
Sitaxsentan Sodium 250.0

Sodium Phosphate Dibasic Heptahydrate 26.8

L-Ascorbic Acid 40.0

D-Mannitol 400.0

Sodium Phosphate Monobasic .

Monohydrate 13.9

Sodium Hydroxide or Hydrochloride Acid QS to pH 6.8
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enbodi ments, the |yophilized powder provided herein

contai ns about 33% of sitaxsentan sodium about 5.3%
W@s@ani467 aci d, about 7.6% sodi umcitrate di hyPtBEUS2005006277

about 53% D-mannitol and 0.13%citric acid nonohydrate

by total weight of the |yophilized powder. In one

enbodi ment, the |yophilized powder has the follow ng

conposi tion: Sitaxsentan Sodi um Lyophilized

Formul ati on Conponent Quantity in a 10 nL vial mvia

Si t axsentan Sodi um 250.0 Sodium Ctrate D hyd 3
L- As cBidlyophidizad fgmplationsih ﬁitWF“%BGO‘é}”n’CP”PM‘% h&f"é“ can be

181s§&?{0 a éthené ﬁf’ﬁéaﬂ%@égi‘ asth n%?caﬁ&arh'ﬁt’lﬂ’d’r@ﬁd’ﬂﬂh@ mhedBods for

n certal n enbodi nents
defiepting sxzzedemanﬂedlupr ioviuding, et et dineignck t9; the nagtheds degeribed

t o .abpout 30% o

S o OSOLAD Py s

dﬁﬂﬂh@?&?@aﬁ?ﬁio&ll? effeathwecmadunt oﬁﬂmlyoﬂﬁhzeﬂ sitsassent@pspdium
manni

PSS EAde R onb BRSTECRUIHY GeSitiaty ST PAn8 Pidties o phprmaceutically

%&@pﬁaﬁ&%ﬂldti&e fndaNHRfisteridl G sbRition §sdvhcis mynhsavdnhes injection) to

yophi l'i zed povvder provi ded herein contains about 34%
e patienixsent an sodi um about 5.5% ascorbic acid, about

3. 7% TH0 @'*dymgééa%na@steﬁtaﬂl Janins fhieplalndiratided hbeit cai
D- manni t.ol "an 9% sodi um 15 phosphat e m)noga5| c

sty firabyiterol sdminesigHPR Bt A PRAT YopiRRY PBATHRGGRSALY
?ctieﬁglgle SR SEH dlllIelH& ihYIRR8 Bt 4R AMwleId 1B SierilB eWater for

conposi tion: Sitaxsentan Sodi um Lyophil
Fri)ecmdnaUS(m S@mﬂp Baetetiostatam W atgr fopInjectipngpalifieg SP ({)enzyl alcohol

b B s Gl AP S (TR e OE e Ggepmnaleane
Brophafiivetl Gltax@Btall sotmeh funtﬁﬂaj@pmﬂetha@n@b@l@ solutlon for injection is
STl o S A O e
TiuphilRaRithkseathnd sodivmh. a[typﬁxmlypiO-éDtme sehd 128 odi oha diluent are
e oraes ot TP AT T gt for i yi gl a final
concentration of, about 1-50 mg/mL, about 5-40 mg/mL, about 10-30 mg/mL or 10-25
mg/mL. In certain embodiments, the final concentration of sitaxsentan sodium in the
reconstituted solution is about 25 mg/mL or about 12.5 mg/mL. The precise amount
depends upon the indication treated. Such amount can be empirically determined. In
some embodiments, the pH of the reconstituted solution is about 5 to about 10 or about
6 to about 8. In some embodiments, the pH of the reconstituted solution is about 5, 6,
7,8,9 or 10.

Constituted solutions of lyophilized sitaxsentan sodium can be administered to a
patient promptly upon constitution. Alternatively, constituted solutions can be stored
and used within about 1-72 hours, about 1-48 hours or about 1-24 hours. In some
embodiments, the solution is used within 1 hour of preparation.

e. Topical Administration

Topical mixtures are prepared as described for the local and systemic

administration. The resulting mixture may be a solution, suspension, emulsions or the

like and are formulated as creams, gels, ointments, emulsions, solutions, elixirs, lotions,
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delivering sitaxsentan sodi umincludi ng, but not
limted to, the nethods described herein. In one

wentwadodrent , the | yophilized sitaxsentan sodi uPCT/8S2007/006277

adm ni stered by 5 dissolving a therapeutically
effective anmount of the |yophilized sitaxsentan sodi um
provi ded herein in a pharmaceutically acceptable

sol vent to produce a pharnaceutically acceptable

sol ution, and administering the solution (such as by

i ntravenous ection).to the patien

SRS oAl s M BT BT APV S BRRpitores
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The rchulttl ng m xture may be a sol ution, suspension,
ol Wés'i?ln Phe like and are formulated as creans.

gels, oint rrent S, gemul sAAfdes SFVIdhufitturee! | Xi rs,
| oti ons, 007/ é06467 PCT/ us2007/ 006277
suspensi ons FPH WRRTER or X tuEg of plumerPhdpch Rackaged as articles

| $f giRifh@Gfe conlPdiAMS, pad iHa@fria€8nd a RARABAEMJiHRIsTRAL sitaxsentan
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pharmaceutical products are well known to those of skill in the art. See, e.g., U.S. ‘
Patent Nos. 5,323,907, 5,052,558 and 5,033,352. Examples of pharmaceutical

packaging materials include, but are not limited to, blister packs, bottles, tubes,

inhalers, pumps, bags, vials, containers, syringes, bottles, and any packaging material
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for topical application to the skin and nucous
nmenbranes, in the formof gels, creans, 5 and

wo eaoransie7 Topi cal adm nistration i s contenpl at BAT/US2007/006277

transdernmal delivery and also for adm nistration

mucosa, or for inhalation therapies. f. Conpositions

for G her Routes of Adm nistration O her routes of

adm ni stration, such as topical application,

transdernmal patches, and rectal adm nistration are
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u@sﬁtlbmrarﬂrtb%\rqlﬁ@bﬂ rAaehoihe activeingradignt i pAmipiFe q
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PCT/ US2007/ 006277 . su | f ijon
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herein are conte bout 100
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MR SR B ﬂ@‘kllbgram to about 2 milligrams per kllogram) In certain embodiments,

the amount of sitaxsentan sodium administered is from about 0.01 to about 3 mg/kg for

a subject in need thereof. In certain embodiments, the amount of sitaxsentan sodium
administered is about 0.01, 0.05,0.1,0.2, 0.4,0.8,1.5,2, 3 mg/kg of a subject. In the

certain embodiments, the administration of sitaxsentan sodium is by intravenous

injection.
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subject to be treated. In certain enbodi nents, dose

rates of sitaxsentan sodiumare fromabout 1 to about
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tlhﬁihlﬂﬂ@iésdﬂvf\:,argsfa:rafbo@l Tkalins, gjgﬁglﬁmNeB ag., rq;agg?fniﬁglshﬁhnﬁureas (e.g.,
cH e el ekl ap e hipgeenithgreadionst B3 B eligiohe

l ﬁbigmdzew and ﬁi@ﬁﬁtdzﬁﬁ‘é)b b dPBARASGhAh QBSHIELS; ﬁlﬁ[ﬁiﬂbtdrﬁGoxd receptor
enzy i bitors such as captopril, zofeno

BYAIRIBYS $uc 25 spappelagiPns andieRlerspPag; Srawih hasmope Bretagogues; aP2
di‘ﬁhﬁ:ﬁlroﬂ noRSHr6#Rk Jmtuﬂﬂ!uﬁﬁﬂ[dr& drd ATNSAIDS) lshied Mbiﬂn and

and sal'ts of such conpounds;  neutral endopeptidase

(ikEpYofem iphbsphodissteyased phibipessueh as RREJE @h&)lmeﬁ g., cilostazol) and
|
PP RS . B SHIGHED (AR DDA PRI brosine Kinase

pmhxka@tsatanm,nﬂammoaes, antiprodiferaivessieh as meihwireaatienf K506

e T L

r dsmuAassuppiessanty; anticanast agents apd oyicgasic agenty (€.84 a&ﬂym@g agents,
%’(f het Sc}egtelgqgﬁs ?{tdg,;aﬁra} esgﬁ;%%tgss ’mtposoureag‘ etﬁiylenlmmes and triazenes):

nraci n,

aﬁtimahlhﬂft%sﬂchra@ tfolate&gﬁagmlsssg phrias akdléduesi arkd ﬂ»ymdrr@ analogues;
MIP,.I.nhi bit |CI g nnel . bl ockers. s t n, and
aFRBUP GRS S %cy" BSS(’ SR a% é‘i‘c’d’f’%c‘ an
apldaayR; %ﬁ@ilﬂb@ sagend Brasp zﬁhgmaﬂ:f ﬁiﬁé@l-@)tﬁ@ﬂiﬁeﬁlsﬁdﬂm inhibitors;
as 58 WD 2007/ 106467 PCT/ USZ /006277 carvedil

nBeTEpel dgentn fveha Hyeofaricaldeifis, coaﬁliﬂn&?a.eégog"gﬁ%?tlsilmgens
Cﬂcﬁb?é@}aﬁﬁhﬁ@rogeﬁy Brovebiny %J‘lu@éhﬂﬁlg hdriivakeREsifl€ hormone

hydr of | unet hi azi de bendr of | umet hi azi de,
nenaiggonits ostreetide qf@tatq,rmlgmtglptgﬁgﬁqlpgg; ﬁggnts such as ecteinascidins or

pfﬂe Lb gk d6d ngbﬁ%gl £k @ﬁh@aee&abmg agdfits sBER 86 pdHakel (Taxol®),

trircrynafe l'orthal i done, furosenilde
rrdsmdtam (EBaxokare®), &lmdda@ptl-filones AHE er i, analvigh or derivatives; plant-

oI a t one salts. o
c rormarpseds sy Seh ik Sleids PriofEoHRASR iy mpanes: and
aﬁipoils%h%asétlﬂﬁbltofsep@ﬂbl prvbdin tidAsfetise eptibikorasae, mlscellaneous
gglgf‘glbﬁn e ﬁig,rs)lg))? ué}?}fli{;g;%?o%gﬁ:‘aa?%tsn(g%lta%teelqef;maestﬂ}lme amine, platinum

coordination complexes such as cisplatin, satraplatin, and carboplatin); cyclosporins;

steroids such as prednisone or dexamethasone; gold compounds; cytotoxic drugs such

as azathiprine and cyclophosphamide: TNF-alpha inhibitors such as tenidap; anti-TNF
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(APSAC); anti-diabetic agents such as bi guanides (e.g.
metformn), glucosidase inhibitors (e.g., acarbose),

wo e®alivgas7 neglitinides (e.g., repaglinide), PCT/US2007/006277
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sul fonylureas (e.g., 10 glinepiride, glyburide, and
glipizide), thiozolidinediones (e.g. troglitazone,
rosiglitazone and pioglitazone), and PPAR-gamma

agoni sts; mneral ocorticoid receptor antagonists such
as spironol actone and epl erenone; growt h hornone
secretagogues; aP2 inhibitors; non

anitiodye o8 APRPlr Y RSPATNSEh P BSTERP AC Bl PP (srolimus or

*(P}?‘éﬂﬁ%eﬁ nleﬂﬁﬁi%@@ @q{’a‘%ﬁj ea'hé% cloBkydinh -3 (SOXA2 pimhiors such as
bitors (e.g., Cil azol) and 15 PDE V

calbidxity Cﬁ@leléreX)gand IS)if¢Q§’él’mﬁ‘lexx)t adal afil, vardenafil);
pr ot ell?lF LUL RS LG éﬁbf@@ﬁnc !—1% kDb E used, for example, in those amounts

anti ammuat ori es eratives such as
flidadd eh ehy:ﬁtﬁaﬁﬁ Degk &chrbmqeL@DR;)mg\s gtherwise determined by one

nﬁcopheno‘?] nd nofetil; chenotherapeutic agents;
‘; anti cancer agents and cytotoxic
agent gy.(e. Meﬂfddlswlf aké 8PtiRgEVyMmorpbuctNad-aldroederethyl-5-

nustards, gidedzolN-1-2akehyl-15t(nadhylenedioxy)phenyl-
et hyl eni m nggtyIph ph@haaediﬂmhanaae,aamumtsahol ites such

as folate anta oni uri
anal od¥ré&chlozgy “rBf’tg‘Vf éég OXZER ‘)g};‘?%ﬂ%#}ygéyifme&?i oiS)p heny]’.
Q&&Wmﬁnemgmmme d@tihinnaia polynsurgh Fotrhs agPoind C are

mes, such asparaglnase

lsmethagrgaqrrpﬁw gf t:q#cghe 1q;1161|e%ﬁ:(§l| (Ilar e > +heg% g'ﬁatgéents encompass

thlm’ﬁﬁgﬁfﬁ'l# ¢Qh d3biE &b offeeBVE hﬁn@ﬁﬁﬂof Forms A, B or C, wherein the
trogens/anti estrogens, androgens/ antlg dr oge

ns
oFloget smeuntdnantFiateat i Sneliprae e 98 IKEF Ehu1e sy TRI D AELhe disease.
25 an q;cggrﬁg}pgltﬁ B Qhl (BRI fRcAFEIA SRS treatment of hypertension,
|

m cr ot st'uptor agents, such as ecteinascidins
mardld)‘kascmlaladuaéasgs cariagidis¢ages inghling myocardial infarction, pulmonary

?‘ll?‘ t rij I%;Jnl e %gaqglpu%pgﬁ%ggéﬁmﬁf&? e hIB GielifitRtdiated hypertension,

cetaxe epot hi | ones
Aedpigaorly hiedehsaraaki dgBaromattey |dvsaasee,elsclll§1ir@ﬂ51h1@ﬁa rirgregoconstriction,

é’@?‘ gB’E'B‘B %B%?%élc él}(gdg}ggcoo n%nd nade uate retmal eperfusmn
Bﬂf@éﬂt@‘i@dlsﬁsewbndb il e yeridai m@kemenm@i dispeiersaaistetric

m scel | aneous, 3 ents s hydr ox

FoBEHIonE, Y AIds n\oatra'?*éﬁeefe g Q*P@@‘Hc TarhERaie?, peteqnorosis and
Crﬁgt%%l'ilﬁﬁérli%rm@&wS eeqﬁlﬁaaet@&ldﬁ&derspblaﬂmg, hcg ﬂaslmsl atinommal clotting
and carbopl atin cycl ospori ns; ro

SrasarSs Biog-oKal dUsea D BB RESreiBt PR IHRE Qhgar Aty isease and
PtHOSAiSMAErs ABSociaed Rithlthd fedasior rcdvapian S"ﬁmﬂidmdﬂ middle- aged
TNF-al pha inhibitors such as tenida

ti-TNF 59 WO . .
PSOAILOB A P IPRpRISObY) GO AETAR, (ldardlpREgareligneYs nitric oxide

T;M:enﬁ?t%g RiRkdetY! Caﬁlaﬂ%/lﬁétmbﬁle merr(oEﬂﬁgﬁJ Shof:lﬁlﬁﬂl%yﬁitlﬁl lung disease,
(sirolimus or 'Rapariune), |eflunimde (Arava),;

cqaastob« ym&eleuezm(mmzmuﬁmemwd&ﬁ%m&%l Viseratigtion. In one

e l?gé?é}te above ot her
Her aéégﬁe I éﬁl@a‘g‘éﬁ% ?igﬁ%ﬁ) use Ic])s;ﬂglgxa in those
am)unt Rolymdrphs AaB@@dl(ElateWéSqlW@ﬂé@aWblb Iberé‘F‘EP% rEan

t
R BB B g il s
Ofnhibifidg eiﬁcﬁﬁphs&smhtaphng the receptor with any of the polymorphs A,BorC,

or o pharmaceutially acceptable derivative thereof, wherein the contacting is effected

=

prior to, simultaneously with or subsequent to contacting the receptor with the

endothelin peptide.
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I soxazol yl)-2- [2-nethyl -4, 5-(nethyl enedi oxy) phenyl -
acetyl]thi ophene-3-sul fonam de, sodiumsalt 10

woR{MdAedIbDr o- 3- net hyl - 5-i1 soxazol yl ) - 2- [ 2- net hyPeWpS2007e06277

t hyl enedi oxy) phenyl - acetyl ]thi ophene- 3-sul f onam de,
sodiumsalt in polynorph Fornms A, B and C are useful
in the treatnent of endothelin-nedi ated di seases.
These treatments enconpass administering to a subject
an effective anount of Forms A, B or C, wherein the
effective amount is sufficient to anelloratewane or

mor e Rflyhbmhs YR andCofre sle uskifybfes altering exdabgiesRton
@&qﬁg%gétg\eg f Cl'é %]\égrérfé%?éncto g) dJe?%Bgﬁmnéjén SRREIRNSESlor with

I seases including
%@%éjﬁ)(ﬁ&mb{:ﬁ}ﬂr&tBﬁﬂC pul nonary hypert ensi on,
neonat puI nonary }QFgert eg |

Q ly and are not
er yt hFlspil lewing et #eny 8??‘{; fﬁ)g 11cl)unstrat1ve guxipé)getsoornyy an

geﬁﬁ £51ARGhd Sidpd meoélﬁmiﬂdsﬁaﬁSmattgn:IIﬂid#fc@lm:thﬂqmthyl -5-

ronchoconstriction op c, di.seas )

lsngmlh%'[@r@ibﬂn‘hSémﬂ?}ﬂ%ﬂfa bé%n ﬁﬁl g?c}% ne: 3- sulfznam1de
3 bk ddeth ’Llhlé o@ﬂdﬂidnscm]be in

A atrioe, < pden b

Inedingtional €T atsnt Apriicalipe Py Hligation Y %%%Se

ost eoporosis and netabol 'E%Rmﬂllsm ders,

climacteric disorders including hot fl ashes abnor nal

Plotdceida C})rﬂéédlgrer\&th m]'?ggm'd tal di scom‘ ort and

| NCr ease | NCl aence O cardi o S | e

ot her Qe es s SHBOR AT S PSR e Bl FOR pg L EXOH and 30
Blﬁ_, Mﬁéeﬁé&‘at’ 75 ‘@ defies @gﬁ@oﬁﬁlmbtmmd The solution was

npsia, control and manag emsnt | .abor dur
anmgemhsc ool T enchitiecelapRERARE Aear L dung, 50 Tl RATBE was

%1 ao%tg; En19 (ﬁ% W@BL&@%& shask, Thakidstvdre abllected via

e, eart failure and ;
ﬁmms wapliaelswanM"ﬁBEwadel@eﬁ ander XASYBRdAYITH 6 B Ritasgntan

enbodi I sease i s pul nonary
ﬁﬁéﬂm%ﬁ%@% %%r%hs A, B and C are al so useful
for inhibiting the bi ndi ndEXAB&BLESQ endot hel i n

peptide to an endothel i TA) or endot helinB (ETB)
rPé'eébt“é?“ pﬁ?ﬁegur?mﬁ'd’“fﬁﬁégnconpasses contacting the

recept@g E‘lt&)hseﬁfém seftivitn vap ebspendgahis 180 el dPrQ2\c angt 8Q,mL EtOH
phar maceutial ly pt apl e deriyv, f ai 8f solvent

e bee e pp ot RS Pafl flebinfi s R SR (nc BRI B solvents

Wd D nREcsSMD I8 QURIM a tlkaf SollBed atngﬂtdn)e T}Bd:@[bmtmn whs Hlqwed by cool

othel i n"pepti de. 7/ 1064 d
P@'R(E@gb@m/sgb@m-;emp&eg\égaﬁg%r 338 n& %EB% was added and a very

%?il#ém&% Tcﬁhfgﬁf T pelatshadre mommmeo txm&(dddmmd ‘of less MTBE did
VIt | S

teri n enco S nt ac
em‘lmd:srméﬂ mnher femgtion of\p9 H:ls -ah ’6‘?‘ ]}/ﬁ@%‘ggﬁ? ﬁé‘? &%an%;‘hlorg light yellow
1%5 we I?% fdrilel QVePGmeX a{'mﬁeeéi)lﬂﬁ Qvdré 6btaiied bfyatecantmg the solution

PG 1 ve pur poses only and_are_not
| qtmse sblids wowpéilist weHd was PW&‘W@P&@%&H@W‘%‘ Vaculh to yield
hl or 1 h B.
%%ﬁ%&ﬁf%@ {@Lﬁye%shrﬁ?sw poiﬁgl{phzl enedi oxy) phenyl acet
yl ]t hi ophene- 3-sul f onani de E

Recystallization from wet iPrOH:
10 g Sitaxsentan sodium was suspended in 100 mL iPrOH and 5 mL water and

heated to 100 °C (reflux) until a clear solution was obtained. This solution was atlowed

to cool to RT upon which light yellow solids were formed. These solids were collected
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sodium salt (sitaxsentan sodiun) may be prepared by
the procedure described in International (PCT) Patent

wa\ppliteas? on Publication No. WO 98/49162. EXAMRUEU$2002M06277
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Producti on procedure with MeOH 10 g Sitaxsentan

sodi um was suspended in 40 nL i PrQAc, 30 nL Et OH and
30 nL MeCH and heated at 75 C until a clear solution
was obt ai ned. The solution was allowed by cool to RT
and t he sol uti on renmained clear for 1 hour. 50 nL MIBE

added and .ove t | ow sol i .
G Ao e vieh DY e fleed UERes Ao 18 IS Pelb g Sitaxsentan
VRahes 1Mat diiBBofasogdhigd under vacuumto yield 6.4 g
Sitaxsentan sodi um as nost IZ EOl ynor ph A. EXAMPLE 2

Producti on procedure w tho 40 g Sitaxsentan

B aloRsRes Sl R A o) S ut o
was obt augw‘bm(smten sodiumy, frofm Emmelnt%waweend@éesé&rryL iPrOAc,
V\gg rrg#, S)([)vve c}l/ ?éaéromioétﬁﬂ g#d gfaa&ﬂy éIR(()tl bé‘iﬂ rgi%lafétd' at B85 °C.

e s o ut | renai ned
Oﬂl@&pleﬁd}&siolﬁlﬂhﬂ wad ditaimed i Bminatesadte dolatldn avagailgwed to cool to

amount o i gh eI I ow so] i.ds
PR e Ang e e s 1pl; YD BT e 80 a g
363116&1' d00ids @fas s&lmaﬁ)vhlchfwasrdouwt%wmﬁlt@ddﬁ dwaqhéd MatheM TBE and
el l ow 25 Sqlllaldi\ were for dovgr the eg
S‘B'Fi dfe VecuyBt 19 Yig &axa%‘lf%‘hf‘? BT Y48 RRYBR™PR fhese
solids to not filter \A/eII)Em}qggwth MIBE and dri ed
under vacuumt or§y| eld 5.4 Si t axsentan sodi um as

rigeenytadlizaion qf 'B‘XSE)GAWFSBE“H“ prbayeseh A7 zation from

wet i Pgédt o?&t%&eﬁtaﬁ's%@ﬁﬁ@%@ﬂez&@&jfd%@OVi’ﬁﬁl &@D@Wﬂeﬂ% L'EtOH, then
100 nL 1 PrOH a n. water and heated to 100 C

(gusfied o) 1036 MTAT% (354k) way added anddle whttareries fitgred at 10 °C. The

t i
G B SR R prol RicSRlonilaly 46,08 pUIiCioh Wby morph B.
61 WO 2007/ 106467 PCT/ US20EXANPIE 6 via filtration,

washed, g4 L iye ﬁgx%_l %%Oﬁ{l{n? Q¥ gﬁiﬁ{l?&/ i?lcy?l@ 6ﬂscﬁd gbﬂlﬁ £k 2 h, then

g Sitaxse tan G im
Boadd forZ dakear S'Stt)amhe zalid onas tﬁﬂteﬁdtamdshemﬂan vsadx nornge 344 g of

po) ymor ph B;. 5 1.0 xsen £;0m Exa

PSEoRBE s6iuBy s gl S plfed St 4, SR BPRRRP 4y for 30

I’ﬁhuﬂtﬁlﬂ étﬁﬂiecpﬂofﬁ:‘@i forri5animi Thd}ﬁbbu@fv@%d’ﬂte@éﬂ aid &5edGn vacuo to
|ete djssql uti was obtained in 5 mnutes. The

sP.ﬂ tdedne sp Y8 to cool to

EXAMPLE 7

Sitaxsentan sodium (23.4 kg) was suspended in isopropy! acetate (32.8 kg),
ethanol (30 kg), and methanol (30 kg) and heated to 65 °C. After the solids had
dissolved, the solution was hot filtered through a 0.45 micron filter. The filtrate was
agitated and cooled to 45 °C. Seed crystals of sitaxsentan sodium were added and
agitation of the contents was continued at a temperature of 45 °C for 3 hours. MTBE
(164.3 kg) was slowly added at 45 =+ 5 °C and at a rate exceeding 1 kg per minute. The
contents were slowly cooled to 0 °C over a period of 4.5 hours. Agitation was continued
at 0 °C for an additional 4.5 hours. The crystal crop was filtered and the wet cake
washed with MTBE (93.6 kg). The wet cake was held under nitrogen until de-liquored.
The wet cake was dried with gentle agitation at 40 °C in a Filter/Dryer until the level of
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roomtenperature and the solution remai ned clear. Upon
standi ng for days a |light vyellow solids was forned

wobidchossas collected via filtrati on, washed w pPOT/NERE7/006277
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and 10 dried under vacuumto yield Sitaxsentan sodi um
as -94% pol ynorph A.  EXAMPLE 5 Recrystallization of
Si t axsent an sodi um pol ynorph A: 688 g of Sitaxsentan
sodi um was heated for 30 min at 60 Cin 7.8 L EtCH,
then cooled to 10 C MIBE (35 L) was added and the

m xture was filtered at 10 C. The _ 15 soli

; .d was drj ed
fesidnab MIT B was desh tans}io rpar-ndbe rgpulipe matgpp W'Bﬂsdy polymorph
A pal r 7 g of Sitaxsentan sodi um
@a@gs?/%?rq%@dﬁ?wh?ﬁbfyhg} |§‘propanol. for 2 h, then
cooled for 2 days at 5 C. EXAMBLE® was filtered and

ied in vacuo to give 344 g of Sitaxsentan sodi um
%@%'@F%&P"M% slurried in 1.72 L of isopropanol at
Fohalaiiﬁh o?@itf%&lséﬂtﬁngbm m:cooled to 5 C for 45 nmin. The
product was filtered and drigedd.n_vacuo t Ldqe
most | yrogoNgHatpRd sispescippkt G egicupaia softum i Y B CM wes
Kg%edﬁfn&?%mgqge ﬂoli%wéds?ﬁd@wdn( adﬂés k%lemﬁtﬂ&hcﬂedfq))lution was
et hano , and met hano and heat ed .t
obtaptade Thertwrodal STa R ErPE g Stherph YL 1 St Mesod
?ﬂ{i chhdehhed tb RhRYHe arydedtinNalidfd dive Batxsehtd (~ 9 g) as dry yellow
[

trate was agitated and cooled to 45 C. Seed
doarst al s of sitaxsentan sodi um were added and

i tati fios contents was continued at a
?’g'n‘gg%g?ﬁ'?eal%#ﬂﬁ?'c for 3 hours. MIBE (164.3 kg) S
| ol 18 ttsedamwad Edisolyed il 160 mL EXp/Ac and washodgin o 50 mL
per ' . CORt- Si ]
SRl G B SO PR AR Sl g o
Athi® nateial was raspenidod it DENS tdGumsa hayesodutipsy and stiprgg for 5
was filtered. and.the wet ke |
putonmsra b SUSTop i Rers BRAEF J20 R kahdtea. The
detitis Gesy @fllectedia Nitttatioakwastees viith &do MDGMderIR@ and dried under

agitation ,at 40 Cin a . Filter/ er until the.level of
GZ‘CWZG(SWICE§§W“WP@§%WW@6 FmoTRhods i, a‘f%%{ZITBE ‘was

|8 S KeddiflcrgSfalRRIonINe resulting material was nostly

pol ynorph A (95:5 3 polynorph. A, pol ynorph B), ... N
EXAMPL $itaxserigpsadisp yas E&ééﬁ‘b‘l"gg it P PR %‘?‘2 acidified to pH ~2
LHAXSROERA IWigeh 29efy NEHtlyeBbivsotitl vidsSpanad. oThiotolidwas

g Sitaxsentan sodiumin 50rrLDCMvvas,a®ed n. 2 N
Hitained bivigraign adhistmerrigrwaneri sty ed | @&?FE)‘OAG and washed
S&&H%P%%ﬁe, PR UHIRE daruddisd KAROCR, BFisie ) @icd GRPMEB@®4land
and the organic layer was dried over )
concentrated to dryness in vacuo. This material was résuspended in DCM to form a
hazy solution and stirred for 5 minutes after which light yellow solids were formed.
150 mL Et20 was added. The solids were collected via filtration, washed with 1 to 2

DCM to Et20 and dried under vacuum to yield 6.1 g Sitaxsentan sodium as mostly
amorphous material.

C. Third crystallization:
1.0 Sitaxsentan sodium was suspended in 10 mL EtOH and heated to reflux

until a clear solution was obtained (the amount of solvent was necessary to obtain a
clear solution). This solution was allowed to cool to RT and remained clear for 1 hour.
At this point 15 mL MTBE was added and the solution turns turbid (addition of 10 mL

MTBE did not result in the formation of solids within 30 minutes). This solution was
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and concentrated to conplete dryness in vacuo to give
Sitaxsentan (- 9 g) as dry yellow 10 foam A. First
wa@eyostied4bT zati on: Sitaxsentan was redi ssol ved Par/iSHOM06277
Et OAc and washed with 3 x 50 nL saturated NaHCG3,
brine, dried over MgpSO4 and concentrated to dryness in
vacuo. This material was resuspended in DCMto forma
hazy solution and stirred for 5 15 m nutes after which
l'ight yellow solids were forned. 150 niL Et 20 was
added. The solids were collected via.fi[%%iéioqyg
haatsidad reflwhbut this did poipresertepashingew PF 8efitin dBr SOV
to yield S e | ibY uRIR VRGNS to yield 0.64
Crlietietae MshBACAARAA MTERZ aRPRLLY (AT IAOME o vield 0.64 8
Siagisentanasditmcisssolvetarnorphods and wpstallingmepteddldi f i ed
to pH -2 20 with conc. HCO wupon which a very light
yellow solid was fornmed. This solid was obtained via
filtrgticemmodihésionBidl ibalappasnt edhewaifiskill inthisGat, mis intended
Et OAc and washed wt O ni, brine,.2 x 50 :
it e meRaRIeR: Mo TR 00 65} O i appended claims.
concentrated to dryness in vacuo. This material was
resuspended in DCMto forma hazy solution and
stirred for 5 mnutes after which [ight yellow solids
were formed. 25 150 nL Et 20 was added. The solids were
collected via filtration, washed with 1 to 2 DCMto
Et 20 and dried under vacuumto yield 6.1 g Sitaxsentan
sodi um as nostly anorphous material. C. Third
crystallization: 1.0 Sitaxsentan sodi um was suspended
in 10 nL EtOH and heated to reflux 30 until a clear
sol uti on was obtai ned (the anount of solvent was
necessary to obtain a <clear solution). This solution
was allowed to cool to RT and remained clear for 1
hour. At this point 15 nL MIBE was added and the
solution turns turbid (addition of 10 nL MIBE di d not
result in the formation of solids within 30 m nutes).
This solution was 63 WO 2007/ 106467 PCT/ US2007/ 006277
heated to reflux but this did not prevent crashing out
of solids. The solids were collected via filtration,
washed with MIBE and dried under vacuumto yield O.64
g Sitaxsentan sodiumas a m x of anorphous and
crystalline material. 5 Since nodifications will be
apparent to those of skill in this art, it is intended
that the clainmed subject matter be limted only by the
scope of the appended clains. 64 WO 2007/106467
PCT/ US2007/ 006277 WHAT IS CLAIMED I S:
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1. A conpound
N- (4- chl or o- 3- et hyl - 5-i soxazol yl ) - 2-[ 2- net hyl - 4, 5-

w@ pwrhyd4enedi oxy) phenyl acet yl ] t hi ophene- 3- sul f BOTEHIBNE7/006277

sodiumsalt, in a formof polynorph A 5 2. The
conpound of claim1, wherein an anount of polynorph A
is nore than about 80% 3. The conpound of claim1 or
2, wherein the anount of polynorph Ais nore than
about 85% 4. The conpound of any of clains 1-3,

wher ei_n_t he anpunt gf g§orlnyrmr ph 10 Ais nore than

about WHATIS Glal

d of any of clains 1-4,

wher ein t hea 3ERPBLn®N-@OEH BT Binethy 1L S isoRaLo1yIN2A 2abethlyl-4,5-

95% 6. The conpound of any of clainms 1-5 _wherein tPe
gmothylensliosg)nhenylopety dthiaphene 8 -subonamisls, Sodjym, salgina torm of

Edfy“q qund of any of clainms 1-6, wherein the anmpunt

morph Ais nore than about 99% 8. The .
conpotad of Taengorapounkdaifiekaim- Iz wheinein enpamavat afpelpimogth A is more
I r A is about 100% 9. A conpound
EET%%D&EFQ?% 3-nmet hyl - 5-i soxazol yl )-2-[ 2-nmet hyl -4, 5- 20
( met hyd. enedTixgompamdl cfcitiyl 1 dh2,optinzeia-tBe suohnnefpodgnorph A is

sodiumsalt, [ a formof a mxture of polynorphs A
é’i‘i‘lfeél}a'\/\ﬁ’é’i”%p#&’a rati o of polynorph A:B is greater
than of, i s TROGthpéunhdadTauy oBQladis 113) whEheintherpaome offpolymorph

any of clains 9, wherein the ratio of ABis greater

thigmgre than gbp 90ty about 86:14. 25 11. The conpound

of anys of CciRd fBmPoRid ofiny \WFRI@MB 1L4)&vHeddih@h@iméburt dfpolymorph
greater than or is equal g’o about 90:10. 12. The
doifyoorecthan abet 95f%-cl ai ms 9- 11, wherein the ratio of

A: B i 55 9r et cohPAIXE dn§ oFFUns 105, 30R4Ein e Smods: of polymorph
The conpound o? I

any of clains 9-12, wherein the ratio

oA isfmBrd thaypbeut&@8%.30 t han or is equal to about 92: 8.

14. The co 0 | 24i 8 1%, Wher¥ShE bR olifiof polymorph
rati ohg'f A?ER%JE&B?I@:% er a%?hogﬁwér 'S ’equeg%mto abgut pOymo®
98 isfmoGSthiaB@BA9YR6467 PCT/ US2007/ 006277 15. The

d of f clai 9-.14 .. ' ) i
CoPoupS. o riRtofhafe) Ty arIeh eyt el oy

equa o ’abou

A is about 100%.

9. A compound N-(4-chloro-3-methyl-5-isoxazolyl)-2-[2-methyl-4,5-
(methylenedioxy)phenylacetyl]thiophene-3-sulfonamide, sodium salt, in a form of a
mixture of polymorphs A and B, wherein a ratio of polymorph A:B i_s greater than or is
equal to about 80:20.

10. The compound of any of claims 9, wherein the ratio of A:B is greater
than or is equal to about 86:14.

11. The compound of any of claims 9 or 10, wherein the ratio of A:B is
greater than or is equal to about 90:10.

12. The compound of any of claims 9-11, wherein the ratio of A:B is greater
than or is equal to about 91:9.

13. The compound of any of claims 9-12, wherein the ratio of A:B is greater
than or is equal to about 92:8.

14. The compound of any of claims 9-13, wherein the ratio of A:B is greater

than or is equal to about 93:7.
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16. The conmpound of any of clainms 9-15, wherein the
ratio of AABis greater than or is equal to about

w@®3005/10@617. The conmpound of any of clains 9- 1BCT/US2007/006277

wherein the ratio of AABis greater than or is equal
to about 96:4. 18. The conmpound of any of clainms 9-17,
wherein the ratio of AABis greater than or is equal
to about 97:3. 19. The conpound of any of clains 9-18,
vvhereinthe rati o of ABis greater 10 than or is

Sqligl gﬁwt 98: 2 2 am( 0 clgl “@8 ar e\g/?lgli,el grfﬁtncg le‘Arﬁ is greater

ﬁ%&irlgeq@bwab&@%e 21 The corrpound of any of clains
1- 20, vvherernthe pol ynorph A is cterized.b
peaks 16n t Hhexgmpqyadios any af clapps 833§nﬁ$8’r%" 915 raHo B 4B is greater

%%n%ﬁlgg&[a@@&m%ergggheta 22. The conpound of any of

ein the polynmorph Ais characterized
by pedWs i nlheeonyrrndekene of cliims e xhsiaie iy ratig of A:B is greater

g4.and 26.22 degrees 2-theta. 23.

]H?Bre (grolsg%ua%go al?glg%% of clains 1-22, wherein the

pol yrrd|8ph N‘hesconz@almldmfao]r@f cleas Byl 7Tawhersin the ratie of A:B is greater
man .s 3;[ agoutq)g oximately 1602.1 cm 1. 24. The

¢ %rdﬁ ny of al ms 1-23, wherein the pol ynorph

Ais I®har atDlteecfomlﬁdmId)ofmaylofclamns Bd 8Ravhereis feotatia oA B is greater

r oxi ??g é %6979 420 1602. 1, 1489.8 and 1402.2 cm.
0 QU 15 PR dQ @ $+oduci ng the pol ynorph A as defi ned
'n any0f CciRd éBinpound®ofify of ol 94 19] whieeeis tieatiofof A:B is greater
di ssol vi ng
r‘;ha{ruorclﬁleev% taahetR¥ L.5- i soxazol yl ) - 2-[ 2- met hyl - 4, 5-
(et hy}enediRXyoRp&il Gl \Wrkidin® RI®) evhdreéin kiepdfindeph A is

sodiumin a warmsolvent to afford a saturated
sbpuactesined by geelsdnithy XRPD pattenn at BWPreeMas 8208 a1 degrees
\%ﬁ’%{"{ d precipitate. 30 26. The process of clai m 25,
erein the solvent is acetonitrile, chloroform
di chl et Fanegmpournef] anyafw}almade%law@erm%ﬁweelymomh Als

SSRRGRRTER BRI ishald o il 4, e on 008

2@ D61 I0dgreRCHhE2007/ 006277 27. The pr ocess of

claim 6, wher e t

sat ur ated sgﬁ Qmﬁgund oyf%g%}ﬁli'l % %}%&Qﬂ%’é g&? QIOWA "
tohapRiaizod by ajftak Tin dmerRamms speofra ahaprobxiciatelyrd 6081 2m ™"

wher el E4.t heTﬁg tc&%%&%?d g’ip almljllt(;f%l?alms 1a23 wherein the polymorph A is

characterized by peaks in the Raman spectra at approximately 1697.4, 1602.1, 1489.8
and 1402.2 cm™.

25. A process for producing the polymorph A as defined in any of claims 1-
24, comprising the steps of:

dissolving N-(4-chloro-3-methyl-5-isoxazolyl)-2-[2-methyl-4,5-
(methylenedioxy)phenylacetyl]thiophene-3-sulfonamide, sodium in a warm solvent to
afford a saturated solution; and

cooling the saturated solution to obtain a solid precipitate.

26. The process of claim 25, wherein the solvent is acetonitrile, chloroform,
dichloromethane, ethanol, ethyl acetate, hexanes, isopropanol, isopropyl acetate, methyl

t-butyl ether methyl ethyl ketone, toluene or tetrahydrofuran.
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slurry. 5 29. The process of any of clainms 25-28,
wherein the solvent is ethanol and the solid

w@e@ciipissate is filtered within one or nore hoPCEHUSIDB006277

it has precipitated. 30. A process for producing the

pol ynmorph A as defined in any of clains 1- 24,

conprising the steps of: dissolving

N- (4-chl oro- 3- et hyl - 5-i soxazol yl )-2-[2-nethyl -4,5 10

(et hyl enedi oxy) phenyl acetyl ]t hi ophene- 3- sul f onam de,

sodi um4 n a t Lan.

and adiing ARCpkEks bR 250 26 HRLEIE CordPh Lol and the
3Bturalied selution hieslowlly erdled ® dreambientieofperameand t he

ggf ! \?VI? '2 Ptr]Tbﬁ ongc)é?{,]‘géakﬂyilog ci'é{nﬁ ;E%’f rgﬂ%?etslﬁ él?ef sa(f‘llng{.eWsolution isa

asMifrg.0l vent is toluene. 33. The process of claim 31,

wherei n t he_sol vent ctorrprif_sFﬁé i sopropyl .acet

ate, .
et hanof”-and TREPFRESS Of 2% of plaims 2oreds avhsreig the splvent is ethanol and

e Hed B&@fﬁi’tra'tesiis tefedSWRRINAne R 8 dr8 hollearfed iiMRAB fprecifitated.
up to about 65 C. 35. The process of claim33 or 34,

wher ei 30t he AeRFEFess IfQEprodpeing thapalymopmiy 4 |as defiped in apg of claims 1-

Ih@cgﬁ@ggﬁgtgésékg5ﬁ135, wherein the nmethyl t-butyl
ether is added at a tenperature of about 45+5 C. 25

37. Thdisglviogdd-(dchiprer3nmetbyl-fdsaxaselybeinhi-sitng-45st ep

G
e o
pesatwdtedfsohftiont a8I 5 to 4.5 hours. 39. A conpound

N-(4-c 0-3- et hyl - 5-i soxazol yl )-2-[2-nmethyl -4,5- 30
(nethy?%%%%?gQ? %ﬂ%ﬁ@lacetyl]thiophene-3-su|f6nanide,
sodi undkal t Thé pracefsosfiolaiin 3@olhereinphe lveiés sitmhgdrofuran and the

amunt of. pol ynorph B in the conmpound is greater than
a%'@la?“%f%s%éﬁ% 2007/ 106467 PCT/ US2007/ 006277 40. The

conmpousl of Thé pidtesiOof dMET Bi,RAvAdieinaR®slveritlis RRHANBI il the
B lenora than about 80% 41. The conpound of claim
FHUSPIVERE 1S f@lUERS- 0 t he anount of polynorph Bis nore

than adbput @R&Grocess of claim 31, wherein the solvent comprises isopropyl
acetate, ethanol and methanol.

34, The process of claim 33, further comprising a step of heating the solvent
up to about 65 °C.

35. The process of claim 33 or 34, wherein the antisolvent is methyl t-butyl
ether.

36. The process of claim 35, wherein the methyl t-butyl ether is added at a
temperature of about 455 °C.

37. The process of claim 36, further comprising a step of cooling up to about
0°C.

38. The process of claim 37, wherein the cooling step is carried out over a
period of about 3.5 to 4.5 hours.

39. A compound N-(4-chloro-3-methyl-5-isoxazolyl)-2-[2-methyl-4,5-
(methylenedioxy)phenylacetyl Jthiophene-3-sulfonamide, sodium salt, in a form of
polymorph B, wherein an amount of polymorph B in the compound is greater than
about 70%.
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pol ynorph B is nore than about 95% 44. The conpound

of any of clains 39=43, wherein the anmount of 10

pol ynorph B is nore than about 98% 45. The conpound

of any of clains 39-44, wherein the anmount of

pol ynorph B is nore than about 99% 46. The conpound

of any of clains 39-45, wherein the anmount of .

pol ym#Pph Bhesommoynd pglpim 38, Yt’*?‘.’re*f’hgle aaystREPYymemp B is more
| F039- 46, wherein the polynorph Bis

cag%lgg%{egq;zﬁéd by a peak in the XRPD pattern at

appr o#il mat dihg c2eppend of clairg 39-qrid8; wherexgthepmount phpekymorph B is

of a aof. cladops 39-47, wherein the polynorph B is
Wé?%?é‘é’fnzle%s%; peaks in the XRPD pattern at

appr oX2mat efhe dnfhouhd ofany d8cla3Bns 1B-494whensih the appunt of
degrees 2-theta., 20.49 e conpound of any of clains
ngfﬁ}'g’,m Hsé?we%?)b&uwrg?"ph Bis characterized by a
peak 48, t herlRasomipcupdaifany of clajps B¥4antvhtneinlthe4niount of
cml. 50. The conpoynd 850 any of clainms 39-49, wherein
PHB’W@/%‘FW%W@&H‘F& @rerized by peaks in the
Ranman 49pectfip HmpRRidOfafRbekhind96.43, wheih the airtdfit af
and 1397.8 cm. 25 51. A _process for producing FormB

@olyedrph &isimorgribarpabayt 88 39-50, conprising the

steps @gf di ’Pl%@é&fﬁ}?lkg.md f any of claims 39-44, wherein the amount of
N- (4- chl or o-'3- et hyl -50-i s%xazol yl )-2-[2- nmet hyl - 4, 5-

(pobtonyrpb A irosap)thareslaua @8y | | t hi ophene- 3- sul f onanmi de,
sodi urgd n arﬁ&é&éﬁgéudd%ﬁkg%@miﬁs 591441 Mhebirs Menhdunit of

and 30 addi ng an antisolvéent to obtain a solid
poboh@iph B &.abdBt 100%6. process of claim51, wherein the

solvenf, is hyl acetat ] ' ' .
roxancl: ' eTB YomBE RPN oldifis p3Me, Shelefitng golymorph B is
200646 By RGEAKISR 02 ZXRPBARern5a apProximpatelyed; 7D flegrees 2-theta.

claimpAl, rein the solvent. is e :
ant i so‘ﬁ%en%ﬁ%cweﬂm ﬁ)gr? (lea,lmrsé? h%?lo U‘t%-e %‘?f}f&gotl%%l?rph Bis
QhataRlcdiese by pdakshinah® XRRIS patedrn at approfitnatelpéreilh-hé8.38, 18.94

solvent is tetrahydrofuran and the antisolvent is
AR 72 degnespl2-Befer . 5 55. The process of claim 51,

wher ei gy t heTROL¥@Pbundof SRS 39e1§ twthetein thidyolymorph B is
characterized by a peak in the Raman spectra at approximately 1594.7 cm™.

50. The compound of any of claims 39-49, wherein the polymorph B is
characterized by peaks in the Raman spectra at approximately 1696.9, 1594.7, 1490.2
and 1397.8 cm™.

51. A process for producing Form B as defined in any of claims 39-50,
comprising the steps of:

dissolving N-(4-chloro-3-methyl-5-isoxazolyl)-2-[2-methyl-4,5-
(methylenedioxy)phenylacetyl]thiophene-3-sulfonamide, sodium in a solvent to afford
a saturated solution; and

adding an antisolvent to obtain a solid precipitate.

52. The process of claim 51, wherein the solvent is ethyl acetate and the

antisolvent is hexanes, methy] -butyl ether or toluene.

68



10

15

20

25

30

antisolvent is nmethyl t-butyl ether. 56. The process
of claimb51l, wherein the solvent is ethanol and the

wa@anpioraed4eent is nmethyl t-butyl ether. 57. The PCDUSHS7/006277

of claimb51, wherein the solvent is nethanol and the
10 antisolvent is nethyl t-butyl ether. 58. The
process of any of clainms 51-57, wherein the
antisolvent is added at a tenperature of about 20 C
59. The process of claim58, further conprising a step
of cooling. 60. The process of claim59, wherein th

cool i Pg-i s ERPIOERFs@S Elaig SdeWhGEP".E)Fhe ng"e Blﬁﬂce@nﬁéﬁgéhe
Slég?%ogv&n% dl@ﬁiora_rﬁsthﬁﬁ?,Slﬁectﬁqufbﬁillaétﬂér@ﬂ,tol\ﬁﬁ@é.ei n the

precipitate is filtered wthin one or nore

hour s 5 t erThe pregessmiebiini Tlavdgreigshe 5&1\@9{ idgtralydrefygan and the
LLESUERSs f}{gt 1 t-Sﬂﬂgteﬁl%k.' n- nedi at ed di sease,

conpri sing nistering to a subject an effective
amount55f t Fiee potgssmfshainf S lamherdin tikosodyeat ifsisaprenylaecgtate and the

%g{igogr%rgggaquf%%%tgpyg%bhof claim 62, wherein the disease

lﬁr)’ consi sting of hypertension,
car di s3@scullke pdcssadfe]ainnd I ivderdn seasdyenp id etharsl wnd the

hyper t ensi on eonatal. pul nonary hypertension,
é‘%‘l‘i))f?'}?"ﬁrﬁd? W?ﬁﬁ'@’&?yalteglf?'hypert ension, respiratory
di seassy, | NMThapIvRER of HiBESLS &vhepdih tiedolvno i wethaselasd,the

gastroenteric 25 disease, renal failure, endotoxin
apeventds methyd -oYE GH%Er | obstetric condition, wound,

lami nidg s, eheplocb Shanh WICling 518 apatssethe antisolvent is added at a
ost eoporosi s, netabolic bone disorder, clinacteric

dempergle OEIPW@QrOCaSSQCi ated with the reduction in
ovari ag f un‘f"#;é PH)CE& of BiLH 68, F0RRL \RIRRisid} £35t8F bAEIH NG,

management o abor during pregnancy, nitric oxide .

att enuéi.ed Theprogess ofplaiph§d, adhareindbreqoling it earsief pyvey a period of
I ' w-Gioastolic heart 30 failure, henorrhagic
s%ﬁggkgg%g&ﬁl%?oﬁppressant-msdi ated renal ) .
vasocofist r i The processcel, claime6Gravieseindhe galis preeipitate igBltered within

A b o S TR Lo e g

| ung déZeasa asitiodifasthe lticatmdre af an Eaddthela-megiawa disease,

O LR 8 s DR T oy o
hygiaist DS A@3980. A nethod for inhibiting the binding

O (20 GRS REL RSP 5,8 e EAIRLIELLRA (6TAL: P v
r &mSRLAE of Rypériefsibhecpeloy ATuRl d¥eadd) ¥ ardiacaligdass phirddnary

ag]y%eg’tgr-lsigﬁ, nvé{])ﬁertt(aell gl:llmonary hypertension, erythropoietin-mediated hypertension,
respiratory disease, inflammatory disease, ophthalmologic disease, gastroenteric
disease, renal failure, endotoxin shock, menstrual disorder, obstetric condition, wound,
laminitis, er;:ctile dysfunction, menopause, osteoporosis, metabolic bone disorder,
climacteric disorder, disorder associated with the reduction in ovarian function in
middle-aged women, pre-eclampsia, management of labor during pregnancy, nitric
oxide attenuated disorder, anaphylactic shock, interstitial lung disease, diastolic heart
failure, hemorrhagic shock and immunosuppressant-mediated renal vasoconstriction.

64, The method of claim 62 or 63, wherein the disease is selected from the

group consisting of pulmonary hypertension, interstitial lung disease and diastolic

heart failure.
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the contacting is effected prior to, sinultaneously
W th or subsequent to contacting the receptor with

wo b@7amdet hel i n peptide. 67. A nethod for alterPCTgs2007/006277
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endot hel in receptor-nediated activity, conprising
contacting an endothelin receptor with the pol ynorph
of any of clains 1-24 and 39-50. 10 68. A

phar maceuti cal conposition, conprising an effective
anmount of the pol ynorph of any of clains 1- 24 and

39-50, in a_phar tically acge

A phaﬁ?raceﬂ?‘?é‘?ﬁ" %‘g 1‘{ %nﬁo@ﬁg‘fag’}’q}%ﬁ{‘ Sf’%fﬁos %\Hmonary
fhcdinsigh. claims 1-24 and 39-50 and a

phiar maceuti cal | y acceptable carrier.

phar maéeut iAcailethashion sihibigng dre '@P‘éﬁ%% gn eﬂﬂ%‘?’%’iilh PeRtide to an
cio¥l'1“irnp RE?”OQ/}F’ ?ﬁﬁlﬁgl %ﬁtfgil\%cg;ﬂgﬁ Hﬁhsiﬁ@on{a%tlﬁé) Hétreceptor
Gﬁlh(thé)palynmrpﬂnpf aty of cletaz bRy land 39- S[OZWhétehl}'I -4, b5-

(rreth ene I 0X cet I

G AT
Gm&ﬁigtm@%&btcﬁlvatﬁn}ﬁ&ndmhaﬂn peftideei n the pol ynor ph

g\f ! Z l%fgte Zﬁné\,@'lfeglmcp fora n'Ptunt Lo othelisn r%geo lfor-mecrh%ted a%ﬂvﬁ}o é’omprlsmg

bortdetstt A1 éhd%tminmébep'ioﬂ WK ﬂwayﬁm@h[&mtdﬂylams 5-24 and 39-50.
(et hyl enedi oxy) phenglacet t.hi ophenge;

sodi u®Bi n th @h@@pﬁygg i¢gl gpmposition, @pﬁﬁmeetr&%ctlgg Fmount of the
Seﬁpﬁﬁ?ﬁ P anf)f A o1 -29! Al ¥D-58-id k. phahBa&uticileacceptable carrier.
ol'yno

IS present in an anmount that ﬁ a\bout fr
than 9% ofA@h@m%qeumlgﬁmpewtw{l femprising the polymorph of any of

L aﬁlﬁe%ﬂﬁ -85t glﬂ fgahﬁ&éaﬁeilw decdothiRie BREy] - 4, 5- (e

nedi oxy)p acetyl ] thi ophene 3-sul f onani de
SOdI urio. n tHee MQtptttlcghcorrmslmqpeo mm@%&hqr@mthe polymorphA

G OH%OSI ] gl&m%foug{%a? i a%kﬁ'ﬂ WBriBar 30%\’42%@ t&alt\béght of the N-(4-

resent I n an ano I's about nore
khﬁﬂo%@ﬂfcﬁfyl-&-ltmtazblylbﬁﬁmn@hyl-‘% he

?ﬁé‘;ﬁé’ﬁ%{yﬁw }H‘Hﬁg.ﬁ etyggg?@%( azhl %m%]ene %e gB%IQ o|r11%1 %eg:ogx{fﬁ)smon

sodi umi.n tige pﬁﬁfﬂﬁ&bﬁticﬁhcotﬁﬁosﬁzﬂon d’hﬁalphé? oaé@uviharein the
conposi tion of any C vvher

wﬂmhfk IS Qrgsw é%%anyoHntgﬁatalﬁng{t x??]rg 8(5 P é’lg @ tota total welght of
ttﬂ@l}l @Iﬁ«?ﬁl@fo @-nﬁah L?Ji!?x@iﬁlylm [Z-ﬂnethgl -4,5-

chl or o- - 1. SOXazo -2~
USSR e IRl aﬂ‘v%ﬁg?#ea%o‘nposmm

sodi umj n tihge gﬁﬂﬂ%hﬁﬂl&m corK oéf@)@@@gdyl&ﬁﬂﬁﬁxs 69-71, wherein the
PCT/ US2007/ 006

77 75. The Ceut| ca
qfolmymlyfAés gqeg@tégaq@gnom.@?@ Ag rBBq%;h%\? gﬂ@ /_Qsij agota[] weight of
(e g\r“m cl'llBr@@ xﬁgfﬁ 5—i§$@£ol&§-ﬁpﬁﬂktﬂ'§‘l’ﬂ% trhemhyRaedioky)phenyl-

wei ght

Mc(etthkmloph@xe@ﬂ@ltfwwmlslc isading 8| the $omPLQRt hy| - 4, 5- (e
thyl enedi oxyyp gﬁ%aoeaﬁ@tﬁ ﬂn]nbgélﬁgﬁ' e %E)}soﬁéihm Zl&vherein the

sodiumin the har maceuti cal
ciutpmeiph Aris pfesemtyn ah amcamtr@asgﬂ‘psut mREer i 99eof a total weight of

the N-(4-chloro-3-methyl-5-isoxazolyl)-2-[2-methyl-4,5- -(methylenedioxy)phenyl-
acetyl]thiophene-3-sulfonamide sodium in the composition.

74. The pharmaceutical composition of any of claims 69-73, wherein the
polymorph A is present in an amount that is about more than 95% of a total weight of
the N-(4-ch10ro-3-methyl-S-isoxazolyl)-2-[2-methyl-4,5-(methylenedioxy)phenyl-

acetyl]thiophene-3-sulfonamide sodium in the composition.
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pol ynorph A is present in an anount that is about nore
than 99.5 % of a total weight of the
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t hyl enedi oxy) phenyl - acetyl ]t hi ophene- 3-sul f onan de
sodiumin the conposition. 77. The pharmaceuti cal
conposition of any of clainms 69-76, wherein the 10

pol ymorph A is present in an anmount that is about nore
than 99. 9% of a total vvei ght of the

N-(4-chl oro-3-neth oxazol -R2-[ 2-et.hyl - 4. 5- (e .

thyl entii oxFRoRBHJTRC= il Gh P Ephareb 2 TR for] G herein the

S;Qﬂ’yrﬁﬁ?rﬂhm i \ReSAMOEH hindint tﬁ& is EB@utﬁh@ferfﬁﬁEM%Mb total weight of
05|t|on of any of clains

368 Prck-phHorR-§-snei s SO P 3ty Zal Ao e RahesBEioTObEnY -
Oche l]‘tl‘ﬁBQﬁen\é@ i Eorimibb 6o 4in tﬂe’scomposmon

ro-3-neth y -5-1soxazo -[ 2- met hyl - net hyl e

ned| 0x¥9-phefil¢ abampackutidal g@nemn@n gﬁmyow%nﬁlw G- (y¥herein the
flﬁ&p@ﬁ%&' %ér?nn art gmogﬁ hiO) g&?ﬁuttﬂug& tﬁan g?‘.g Qb a total weight

at e or sin
nofithé D-- dﬂemgb—thylHS maqumlorz @eanefhub4;ﬂaem¢thzlemdiw>phenyl-

f%’%f’ggﬂnﬁs '5’%'? rag?’d?g 3& leéo otrléé t abl et of
cl ai m 80 f uThé pharduEpitical lgmpasnﬁm bbanydafitlainas 69-76iwlgrein the

agent , i.luent, .a buffer and a, noisture resi t .

GO 38 PR 4f  Propit BB aPoBIpes Gmh 90 RCT S total weight of
POk WIRS-BilofS-3-3AMth P 5 Gd0Xa iIF) 2- PAme Yl 430 (thEthy Rheddxy)phenyl-

The |i/0phl l'ized powder of  clai nil81 further conprising
aarehnithigphengnd-sulfonaggife spdigmdndhe 6PRPRIHMYent . 84. An

articlegof TROULASAEEsicat CIRDbSLIOA oPW@ﬂé]%s"@—W ivitherein the
and the ol ynor ph of any of clainms 1-24 and 39-50

mimp W Presentin an gEokEhihagispRewy IQSH% of gfrtpleweichtef the N-(4-
fror
O%P{&Hﬁ Sefst&%dll%l? P kﬁ@ @Ddﬂéttgﬁngﬁ%ﬁo:@f)f)ﬁ&ﬁ@ac@fyl]
emmhh@-ﬁwﬁedmtd@cmdl@m composlﬁhnbu ting the

bi ndi n of e %H{Eg&&lﬁkh 3 Qﬁéf gguﬁso @98 lilat F R e PR single or

t he pa ‘agi ng I'nc abel t hat
i mdltipdt dssapgh admimigtrggming nor ph i s used for antagoni zi ng

e 65t S AR TMERRA A

efaﬂmhtwéd ax emaﬁebfabret or treating an endothelin

medi at § ij di ngg %?e{l tablet of claim 80 further comprising an antioxidant, a binding
agent, a diluent, a buffer and a moisture resistant coating.

82. A lyophilized powder comprising the polymorph of any of claimss 1-24
and 39-50.

83. The lyophilized powder of claim 81 further comprising an antioxidant, a
buffer and a bulking agent.

84. An article of manufacture, comprising packaging material and the
polymorph of any of claims 1-24 and 39-50, contained within the packaging material,
wherein the polymorph is effective for antagonizing the effects of endothelin,
ameliorating the symptoms of an endothelin-mediated disorder, or inhibiting the
binding of an endothelin peptide to an ET receptor and the packaging material includes

a label that indicates that the polymorph is used for antagonizing the effects of -
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endothelin, inhibiting the binding of endothelin to an endothelin receptor or treating an

endothelin mediated disorder.
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