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WD 2008/ 019072 PCT/ US2007/ 017356 POLYMORPHS OF

N- (2- ACETYL- 4, 6- DI METHYLPHENYL) - 3-{[ (3,4
WORMBDHGI2 5- | SOXAZCOLYL) - AM NO) SULFONYL) 5 PCT/US2007/017356

2- THI OPHENE- CARBOXAM DE RELATED APPLI CATION Priority

is clained herein to U S. Provisional Patent

Application No. 60/835,781, filed August 4, 2006,

entitled "POLYMORPHS OF N-(2- ACETYL-4,6 10

DI METHYLPHENYL) - 3-{[ (3, 4 DI METHYL- 5- 1 SOXAZOLYL) -

AM NO| SULFONYL} - 2- THI OPHENE- CARBOXAM DE. " The

di scl osure of the above-referenced application is

I Ncor FOBYMIORPHS IOF MIQEACE EYD-4,6. DIMETHYLRHENYL)-

FI ELD (@34 SIMEIEVD-SUSOXA 20D, SAMINO]SULFONYL}-

N-(2-acetyl -4, 6- - THIOHHBNEYCARBOXAMIBE 1

di met hyl - 5-1i soxazol yl)-am no] sul fonyl }-2-thi ophenecar b
Rgngmmmlﬁgyggges for producing them BACKGROUND

N (2-acetyl 6- di net hyl phenyl )-3- {[(3,4

di wegrpg;}tyssqzlgmqul@ﬁrﬂn)to .S. Provisional Patent Application No. 60/835,781,
filedARghs W, fz@éwle}maea hp nW@%%;sgersn?'N o) f«f&@#{rﬁtﬁé the

activity he endot elin 20 pept i dés and

DHMEEHMHEN?YU)%{MA@METHXE éﬂ&@%@hY@dl at ed

ASSEISOL PO SRV AR ANISE TFRS e e

abbivereeferbhosd apphieasoratsi 1hcdrpoxatedtlty| iefaremediendn (ith kntirety.

FI maceuti cal chem cal s) against heat and humdity
uring the storage period is very inportant.

TherRboided hareimare wilyhbmhs bﬁwmicet}ni@«saﬁﬁawmfahﬁ) 3 {[(3 4

ciggethyl-S35cuaae - A A paABAe P apragnig® and procksses for
prddmg\mbnﬁ I soxazol yl ) -am no] sul fonyl } - 2-t hi ophenecarb

e, Forms A, C and E and an anor phous form can
B‘bé% rylﬂ?ely produced on an industrial scale by

cr ysrtrqtlab@@t-u@dmw‘m}lbhél ﬁgnﬁdnlﬁfeﬂml%pﬁ&%lﬁi €

solvents and conditi'ons. "Furt has been flound 30
amipglsukionsd i 2sthiqihesecsrbqxamide merulates iherctivity of demendothelin
faxtnggl eoglbg?())tﬁi/érém '&?g fis S4UFkIAB Bhe (RARHLA PRRdothLiRelit4H &orders. The
cogipupd's ygeasa p]xpr@agq:urmahyqophetnya)) reguitg §t®rage for an extended period

of Qi:ﬁ@et@M ﬁme s?a@(lﬁg'%éﬂu)s &@E‘pgﬁr]&f fﬂéxfrl]lgglygr}naﬁelltm ?&1},%%8&9)’ ?gamst

oxam
hehtaridiypniidiéy dogng tlad stetage petiodis v}:ry/\lﬁlﬂﬁﬁﬁk OTRHéréfore, a more stable

fofnr b WPe OpOETR Gesitd® HOC
SUMMARY

It has been found that polymorphs of N-(2-acetyl-4,6-dimethylphenyl)-3-{[(3,4
dimethyl-5-isoxazolyl)-amino]sulfonyl}-2-thiophenecarboxamide, Forms A, C and E and
an amorphous form, can be selectively produced on an industrial scale by crystallization ,
of this compound from appropriate solvents and conditions. Further, it has been found
that these species of polymorphs can be interconverted to Form A under suitable
conditions.

* In particular, three polymorphs of N-(2-acetyl-4,6-dimethylphenyl)-3-{[(3,4

dimethyl-5-isoxazolyl)-amino]sulfonyl}-2-thiophenecarboxamide, Forms A, C and E and

an amorphous form, having the chemical structure:
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)60 NHN SOz O s CH3 HN\ H3CI CH3 O can be

sel ectively produced and are distingui shabl e based
wa@pwe/o1dee2 characteri stic peaks in their X-rayP@Dugm®n7/017356

diffraction (XRPD) patterns, infrared absorption

spectra, Raman spectra and nelting points. 5 Methods

and conditions of the neasurenent of XRPD patterns

Met hod of the Measurenment The XRPD anal ysis was

measured on a Shimadzu XRD-6000 X-ray powder

diffractoneter on the sanples by t

condi tions. Condition of thg Masufenent 10

Target Cu K'' Filter nonochro
Current 40 mA 15 Slit IDS RS
3/min Range 2.5 to 40 HT

Wage 40 kv
SS 10 Scan speed

%%asurenent of infrared
absorption spectra in
recon a Nicolet nopdel

absorption 20 The i nf
pot assi um brom de wer
860 Fourier transformi
spectrophotoneter. 2 WO 2008/ 19074 PCT/ US2007/ 017356
Met hod and condition of the 5 YeQt of Raman
absor pti on The Raman spectra wer|g acq ired on a Raman
bench interfaced to a N agtet
spectrophot onet er. Pol ynor ph™f
peaks in the XRPD pattern of jForm A expressed in
degrees 2-theta are at apprdXimately 11.26, 15.34,

carl be Ofectih@lyBprodddeddahd ate d&tm@tﬁs%le Bised 2por thedhaddttkristic peaks
in g‘l 1r6}§-ray p vlillgieer dl}frasctlgg %,(VRTPD% p)étl?gr%s, 1?1 ?e%nabggmigg Tpé/_c\:tra Raman
spectra and melting points.
Methods and conditions of the measurement of XRPD patterns
Method of the Measurement -

The XRPD analysis was measured on a Shimadzu XRD-6000 X-ray powder
diffractometer on the samples by the following conditions.

Condition of the Measurement

Target CuKY¥
Filter monochro
Voltage 40 kV
Current 40 mA
Slit IDS ‘ RS 0.15nm SS 1°
Scan speed 3°/min
Range 2.5t040
Method and condition of the measurement of infrared absorption : (

The infrared absorption spectra in potassium bromide were measured on a

Nicolet model 860 Fourier transform infrared (FT-IR) spectrophotometer.
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The peaks (cml) in the infrared absorption spectra in

pot assi um brom de of Form A are: 3810, 3156 (broad),
w(a2®8/019396, 1363, 1135, 999, 908, 902 and 850rPCT/0S2007/017356

Figure 6 shows the infrared absorption spectra in

pot assi um brom de of Form A The peaks (cm) in the

Raman spectra of Form A are: 3100, 2970, 1414, 1350,

850 and 640. Figure 7 shows the Raman spectra of Form

A. Based on the characterization data, Form A appears
MiethddartllcoHiiaby aF €ite maegure&&nhwgmm&or timgt al [i ne

material that nelts at 144C. Poly hC( orm C) The

maj ofheRaman FWC&rﬁavaﬁﬂlﬁath@mRemr rphantexiseed N“fplet
Md%ﬁ{mﬁF”l?—'IRf},ﬁ (gjh%tonqételappr oxi mtely 7.56, 14 54,

96, 16.4 21.24 and 25.74. Figures 1 and 11
shov@'ymrmmlfﬁﬂnér)n of Form C. 20 The peaks (cmi)

t f
ot o0 thlfof BEAK iR REKRPTE Dy R EE bl la SGEBs i deeyes 2-theta are
at apreximately, 111214 15831 76.06219.82,22D2, 20.0524.56 9%5. 023,725_ 34 and 28.68
124 g%glr%s 17§‘§nov¥318e’x1§95&a%%3 opl503m RSO and 513. Figure

ws the i nfrare rptron spectraln potaSS|um
br orTbepeaks Famh) iG.the Tifearpd absorftion spectrd inepdRassim bromide of Form

S 6834,
AR FURShre e Pt 438 dngd s i RosaBi ana 60
Eolr nl‘r‘l@lrehGTiE}m(WFﬁihé Iirﬁim:prﬁ hl?éorptﬁorpfﬂeyﬂli(@ ﬁpﬁbtﬁéﬁhﬁ?( gﬁ)(%ﬁde of Form A.
0 (prm e naj or s in the
pattﬁ? DS [0 o) R 1B & Brames spe tf?‘gfel? age:t Hih0n 237 1436, 1350,
858tandapoxi mately 10: 54, 14.66, 16. 2 20. 04, 22.44,

23.82 and 24.82. Figures 1 and 17 show the XRPD

pat t BBHreot shagystheRamae spestrasof BeAm Aj n t he i nfrar ed

abs s Rl OR AP EkdrhdeRfationdiE Fobm ROSspealsUBbe dnQHs8R ated, non-
are: 3271(broad), 3129 3005, 2943(broad), 1521, 1183;

hygiesgopigocrystallimg material thatgselts at334%d 645. 3 WO
PAPHSOH gp US2007/ 017356 Figure 18 shows the
Infrare abso ion spectra in potassium brom de of
For nThe majpn ee@esanshe( KRPD patterh of RomaA expeessediinodegregsid-theta are

o pffimA sd445hs 1098, 704, W98y 21FLBprdfy showe the

tra”’ nmel’ting poln
poI yhgumlmglmasmsmwﬁamawmm of t he

por y sk A Q) Mk it FhRobon Gefir R of € i Rotassium
brotéded?BD3 po, 32rn(bebad) N B6§HQ 1 $2H 1302 AL 29301140, 1017, 927(broad), 916,
896, 873, 784, 775, 746, 728, 706, 680, 653, 580 and 513.
Figure 12 shows the infrared absorption spectra in potassium bromide of Form C.
The peaks (cm") in the Raman spectra of Form C are: 3083, 1684, 1291, 1221,
1179 and 867.

Figure 13 shows the Raman spectra of Form C.

The melting point of polymorph C is 143°C.
Polymorph E (Form E)

The major peaks in the XRPD pattern of Form A expressed in degrees 2-theta are
at approximately 10.54, 14.66, 16.2, 20.04, 22.44, 23.82 and 24.82.

Figures 1 and 17 show the XRPD pattern of Form E.

The peaks (cm™") in the infrared absorption spectra of Form E in potassium

bromide are: 3271(broad), 3129, 3005, 2943(broad), 1521, 1183, 1169, 1072, 1042, 911,
855, 752 and 645.
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Figure 3 is the XRPD pattern of the polynorph A ot
2. Figure 4 is the XRPD pattern of the pol ynorph A

wo 24088190710 Figure 5 is the XRPD pattern of thBCT/US2007/017356

pol ymorph A lot 4. Figure 6 is the TGIR absorption
spectra of the polynorph A Figure 7 is the Raman
absorption spectra of the polynorph Al Figure 8 is

the DSC of the polynorph A. Figure 9 is the TG of the

pol ynmorph A. 15 Figure 10 is the noisture

sor pfigore iedomstthe infrired dtsofptioyinspedtra i potdssiyint Brohiidé 6f Form E.

t he XRPD pattennh 0 he pol ynor C. Figur 2. ]

T0r 1 el iR Shindhe RAfaR Spectest Forp o it 31 4 G006 and 64s.
13 i Bigtfeel SRehow thdRamah ispetuadEHorm ©f  the pol ynorph C.
Figure 14 is the DSC of the pol ggmrph C. 20 Figure 15

i s t e meltine noint of pelymarph Eds 18P dare 16 is the

BBt Bésékiptivn dtithe Drd@smgsot i on of the pol ynorph C.

Figure 17 is the XRPD pattern of the pol ynorph E
Fi gUfigureg! isghe KRPRpatiRra pE theppolyynomba éy, (G Foand areorphous form.

pol -the KRB ' ption
speﬁgg&?f Et e pol y aﬁ%béﬁr@éﬁﬁ?@&%ﬁggi'i s the DGC
of tHeugeal ym?&»@pmegmpéﬂ@poﬂﬂnom Adov2. t he

pol LR &-thE KR ' ' r

sor )r;‘f‘?on/ d#egsﬂ(l)ér:ptl (I)%p%fer{nﬁg{}%g:io%(?%ﬁ "%lm ?—‘i gure 23 is
TG D8gurstS isaherXBPDFpajtere o theimlyherphod soud e

sor pt:| i of formD. 30, Figure 25, s the
e Y EBTRE P bl Tk 08 POROrBR A of ¢ he
anorkipanes’ isaherRamagabsorgion spethre ofithiegialyrorph A.

sor pt.i on/ fdesor pt.i f the anprphous form 4 WD
zoog‘éﬂrﬁog’fs‘g%ﬁ%@%dgﬁwiwﬁm LED DESCRI PTI ON A.
Def iFigteohis thi TSsef tHepolparsh Aer wi se, al |l techni cal
and scientific terns used herein _have the sane

mearh By is thempishie yorpHaridessption gt hseobmamphiA. i n

the Fbrel 0 WHCRRPD Satferd /@R HoRBh@gs. All patents
and IRUbl ications referred to herein are incorporated
r

by ey i@ dhe K/ IRahgomtipspectenpidheipelanarph Fedi at ed
condiiphi@n 3§ i RN hbRRptidipela 6RHR G MorpRitNIOr N8
endot helin activity or one in which conmpounds that

i nhiligerecldds theelPSE aftke pelynorpheGe t her apeutic, use.
ﬁ;g?ﬁ?@%ﬁﬁ‘ﬁm P&l 4t p&y&op‘;hec_not limted to
Figure 16 is the moisture sorption/desorption of the polymorph C.
Figure 17 is the XRPD pattern of the polymorph E.
Figure 18 is the TG/IR absorption spectra of the polymorph E.
Figure 19 is the Raman absorption spectra of the polymorph E.
Figure 20 is the DGC of the polymorph E.
Figure 21 is the TG of the polymorph E.
Figure 22 is the moisture sorption/desorption of the polymorph E.
Figure 23 is TG/DSC of form D.
Figure 24 is the moisture sorption/desorption of form D.
Figure 25 is the DSC of the amorphous form.
Figure 26 is the TG of the amorphous form.

Figure 27 is the moisture sorption/desorption of the amorphous form.
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10 cardi ovascul ar di sease, asthma, inflammtory

di seases, ophthal nol ogi ¢ di sease, nenstrua
wale@sntwrs, obstetric conditions, gastroenteriPBCT/US2007/017356

di sease, renal failure, pulnonary hypertension,

endot oxi n shock, anaphyl actic shock, or henorrhagic

shock. Endot helin- nediated conditions al so include

conditions that result fromtherapy with agents, such

as erythropoietin and i munosuppressants, that
DETAIBED DPERYCRETIONEvVel s. 15 As used herein an

effg&tlve apount of a conpound for treating a

par thcul aPelBitORSse i s an amount that is sufficient to

anel UMlesd @ofirell othbrVeallRiRARkal SRAUCRNHNE teréREPWBrein have the
associ ated with the di sease. Such amount may

be

samg meAningeAsIg cqmmendy pedesstoad by gae of skitlyn the art to which this
inAMIoR b fRies d ANCERERE BSH bEbIRafiGH r'g?erl‘red"i’g BERRY atelinbiporated by

effective.” The anmount nmay cure the disease or Is
refgERficRi stered in order to aneliorate the synptoms of 20

t he

a1 e s SRS TE B oh FREE Eltion thgtis caused by
abpomhal gndethelin e¢tigynptanesn vmchmdpdumde'thaﬁ irgribit endothelin activity

SRR BS80SO oy SRLAEL o
ca{msmsﬂeddisyasamsﬂndmtlhﬂhhmanﬁpﬁiﬁmesﬁ@ﬂﬂ%ﬁolﬁgﬁ@dﬁeasan

antagoni st {.s a co und, t [
S e Det R ShudifaR, EoTRBREricidiihet, M) ifure, pulmonary
hyperérisas, epdotarin shbéle angpifeddiielshock®e haiBfthagic shock Endothelln-
responses.. The antagonlst may act

si ol ogi.cal
m‘%%/tsﬁi PeRitigny e ncfhdeicopditions ok resplt item dissRpIIth ﬁgents such as
erythidpotin@ddG i@l odusgesshhis Cthh €8 P4tO EndUthdlbh leéisr f eri ng

with the ph si ol ogi cal response to or_ bioactivity of

an ehtisiedd) ereﬁn |a§@gféﬁ‘wed@m%@ﬁa&§mam&mqanes R@grticular
disEAstSis A ambiae tHae 'iseslu'?ﬁm@ﬁ’t t8 Q%ﬁlhf‘dté B AEAHO Madher reduce the

interferes wth endothelin-stinmul ated vasoconstriction
sygptompassoeiatedvagtptheslisegse. | Suchranequad maiytbe adndnistered as a single
dobdlcfrifid) B0 adihidile/ SR A0L Mol Webdlnll, SRERLDR L Bttective The
anpunhigey wuretiho Wisease ortio sdmifisteted|ih Ordtr t¢ mmeborate thheymptoms of

f [ n t i al n nd ant agon
thEisERE! 1E0ERTn SeBEEl, Bn Bl N Bis ot R B hieve the
dekircddxeelmrauoxFofswmmmbe endot hel i n agoni st acti vi ty
2008/ 0190,72 BCT/ US2007/ 017356, be identified
by "4gus %‘}eﬁly ‘I"o%?ﬁl‘?@%?@%@&‘&ﬁ%ﬂ%ﬁ% .Romnnates or exhibits a

bidlegical ativitgtasddetutaith @0 bbseS¥ed byQinterldothelin peptide.

(,B 1 Ti I f
:ﬁg %\téslseddlegr e‘f’n e\e}'}doq}g}m%ﬁ%e%lst T@%ﬂnﬁ@%ﬁg gl(e:)%tlu\llllu{)%s gndothelm-
stliﬂﬁm&&%doﬁomﬁﬁmlﬁt confrhttior ahdCatRetdhdatensReiied phRgsiological
abili tﬁ to interfere with endot helin-i nduced

reSPRBSSo L ERNAZ08It MAX aghbwmterfging, With thejnterastiop of thssendgthelin

WIM&WiMeEﬂT&%&;@é&r&Exm{&félﬁg WWifHhthE %ﬁl%l@ﬂfgﬁ:ai R:sponse to
assays. in_which the test conpound i ncubat ed

OrPH@%‘W eteperdotheliy isorprtide) suches nasecownqlcm eHem @euused

hefed, aahd¥thelil a\mi'gﬁﬁ'nst ﬁlk@férmmeia ir{saghﬁﬁa%r\;a%mgtriction or
at the less preferred 24 Care identified. It is

othes despenssoer inteafergsovithy thepoteeaction of enpadstbelin withemendothelin- '

sp&Gfic %Pf&" KUk a8 FET, 30 Y\%@t aslyig%%d b)I Qs@gyst B wn to those of skill in

concent ations deter m
the art.

The effectiveness of potential agonists and antagonists can be assessed using

methods known to those of skill in the art. For example, endothelin agonist activity can

5
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10 As used herein a sulfonam de that is ETA sel ective
refers to sul fonam des that exhibit an 1 C50 that is
w@rooBes®r2 about 10-fold | ower with respect to BEIHUS2007/017356
receptors than ETB receptors. As used herein, a
sul fonam de that is ETB, selective refers to
sul fonam des that exhibit an 1C50 that is at | east
about 10-fold lower with respect to ETB, receptors
than 15 ETA receptors. As used herein,
bepildamr'ri@mbh»t itcabiliyy ectieptatbivessahstsctiasofisslatedyrdt tibesic aorta or

0 t deriya .t he conpoun -
pdﬁ&l @lgﬁ-?n Jegrsngcﬁ%bo es e\t/ ]t ‘1\/&?) an éssgf gl F&gvé%l‘{'l é}‘; |d\°/ glm Eur. J.
Phamaticataj6h Qmepar Edd&lhelhhﬁm@gdlﬁst&letlhlty tan bassessed by the ability

usj ng known ods for, such derivati atl on and
o B ARhe A el e o BerRiton: A AUty o Vantareferred ICso
cdﬁberﬂfhtf@hﬁ&ﬁg‘es\bté §60 Wortts Wikhirafetdrk té 83sh s iﬁf\ilﬁx@h $hetest compound i is
%el itner are pharmaceutically active or are
ingl el f megeptnribearing c%lé%aéﬂt &b B2t presented dprgfsays in which
th iicuBhor'@tp | ﬁ@rfb@ﬁ’xea Qt tlﬁ%é?r@fgrre@ bielLiar hﬁe@ nﬂ is
al kaline earth nmetals, Including but not [imted
UI%‘@ﬁtqnﬁ tha fos pumsé@%@fﬁomna@acm,éhesleucpmmagam e seaﬂewmtrhlgher
thiftHeSeoRBEhIRORE AL AR heqo £T ANSI LI ON Bt Al Salts,
such as zinc salts, copper salts and al um num salts;
pol ybauseshiezeioauamifonamule thatlis ET asalchti@Srediers lbossulfiptamides that
a j t ted a ni. u
SR AHIRN ATALGY 18 oL 8y SRS 8 uBbgrs wan BT
reafmt?ﬂsam nes salts of mneral acids, such as but not

lim h.droc ori des,.a salts of ]
or ga}%lg ¢ Seac G AR konggugﬁfhaﬂ iﬁéfq’ ﬁfalf"étd‘}e rggeéf gﬂ gfonamides that
exhitit af K35, thamisodtdeast Aot 10t foR] lodlet vithaespedS®OE Dal iréceptors than

E ucci nates butyrate, valerate and funmarates. Al so
TSat ed herein are the corresponding esters. 30

As ugedsdietieptif, pHRatQnically Accep bl dhlls Msters, HyatREsS sd10ates or
tggn(is of any sodi um conpounds in which the counter

arivetivese thesomperndaanglydy aesush isalts, Az, and psher dgrivatives
thiiR4¢ be b@?}tﬁfse%%hb& ¥ kP HiY a?talﬁmg kh&WA ?ﬂ’etﬁcﬁﬁ Yo suc

sodium s refers specifically to a salt
dexjyatizationiaad dkal preduce sampeunys thaogay be acmlmstered to amrnals or

hunakds %ﬁ%?é\%@ﬁiﬁghtdﬁ& éﬁ;e%js aﬁﬁr L.{Elthg{' g@: ihah: &gl & o})ﬁ;@fwe or

manner e synptons of a con
arp prafiragsa fhapmeceatiotlivacreptible salts fralwdes bubmnabt Ginited o, salts of

all@%# S\%&‘ijs andTa[lE o €2 O?iln?sr%ls 1%8&% %%10? Fﬁuted to sodium salésS

ar naceutlca e conpo |ons erein, such
pqmaxm sajtsnlithiwse palltsz ealagemtalts eBdicaagmeminhmlm transition metal salts,

' R di
w75 Sk B Bo oo BRI o' B S drion S, suen
aschmlrpotsliimlte)dmmefoalmn tand aiﬁlystxltuisd; eminvgiium \shies ey orrg]amc amine salts,
t t,tha
s o R By kRS oS ineepefi oh it s sgahns B not

lirhhed eoiydesdHlorides aAd sulFgds, RekSoNorghmie 87E Sfhich b Butl hdtWimited
of a ﬁgrmﬂ at! on nmeans that t he percent of 10 active

acgtfsolciatespmalaias, tarrates CitFapAPCAIDHR, Sugeingfes Burraie alspate and
fuBREAYS AREWnfempldi&dRerein are the corresponding esters.

As used herein, reference to "sodium salts" refers to salts of any sodium

compounds in which the counter ion includes Na* and can include other ions, such as
HPO,?; reference to a "sodium salt” (rather than sodium salts) refers specifically to a salt

- . + . -
in which Na’ is the counter ion.
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skill in the art, such as high performance |iquid
chr omat ogr aphy, gas chromatography and the like, at a
w@eoosnigezr i od of tine follow ng preparati on of P€TES2007/017356

formulation is significantly higher than the percent

of active conponent present in another fornulation at
the sane period of tine follow ng preparation of the
formulation. In this case, the 15 former formul ation

is said to possess increased stability relative to the

| at t&s lulﬁélf lliﬁdtbﬁ‘; tr@ﬁmenﬁne&&@ih?dﬁarﬁfer HOwhichithe symptoms of a
Sta | Zze salp

coafiﬁoe%daafgfiﬂ °r4dlaeaaﬁ= Asstanaliorted oy othenyisg beneficiallyalterasl.
Tre@@hed? QlsY |e)1c&ﬂ'€£§§.$§éﬂyf PYhiceattAl 3P BE BRCRISRTNY Rerein, such as
wer e anal y their XRPD, infrared absorption
us§|§§6?‘éfra°RBHﬁ%a%%’§etra mel ti ng poi nt s, differenti al
scang (gedikrEidl AhkiEhlidn éﬂﬁg)s%%a ﬂ?@ﬁﬂ: HisbriSR by
hot - stage m cr oscopy and auto ed noi ur e
adgypistratien dba pagsician phmﬂetrqai ermporétion reféry o amhlessening,

AR RRLER o orbo i egt Ay ARG U cin b iR IS o

as36aiatgd pothcesimifbtration oﬁmt(cnmpemuuaj ng Cu Ka radi ation.

oA D, NPT A Ryl S ch OB tcentof

actine céifi parent pesspacini theformuldtien, 4 deedrgenetbypaskays known to those of

atterin lits were set a nd the r ce|V| slit
LR bE prty fuch apdigl portosmanea ligwd RO EIRAY e GBIRsR eFaphy

andythéliké|at 2 @ivén perididi sTRinttefoflsiviig p géﬂﬁﬁbﬁofﬂ& fohgtidtion is

.cqQptinuays sc}a‘ln at 3/mnf(04sec/ 02 ste from2.5

signifently higherdhan theqesrenbaf astiue CompoRerS preseBtingnats formulation

at MRSsadtAp I FABAE fSI RYWvih @ prepBiakioh b€ tﬁe,%hhumeiah In this case, the
alignment. Each sanple was prepared for anglsa/lsm

fow%rc@ﬁgulapr iS g trpessess Angspased stagiity relatiys wsthadatier formulation.

analgzed WidthodPbf Rhi¥gsis25 rpm in order to reduce the
effects of preferred Orientation. The scan run was

adj UsvstallizedpaBplgsefiN-(Z-a¢qteled,6fdimethydphepiy -3 (34 dimyibyl-5-

is%@y%ﬁﬁgﬁl%gQ%é%%g%bo&mhg f wée %ﬂa@%écg ﬁ? gﬂe?{kMD,

. Fption spectra Wer € acquir
infired labsomptide Sp@6Q Ramani spectrd, nzaishigpoints) ﬂrfﬁarecﬁa(l FdanhiRg

coBRBRLE RISED TR Slogef b, DL AR Mgl WL B50, e
mdnstugd: wpnom/elemrbtﬁm ® defrie dleirqxcﬁ)ﬂnoﬁ»haﬂdrxas (Forms A, C or E)
an\%% tra Tech, Inc. diffuse refl ectance accessory,

F'%as utilized for sanpling. Each spectrum
represents 5121co0- adiepiDscans at a spectral resolution

ap pﬁ%"%&?ﬁ%?%y 1% %_? E@'"s Bg\tn%‘ggr‘gﬁ{é‘?%ﬁ%f??f ?@Qﬁgﬁw powder

dlfﬂ‘a{btﬁrﬂﬁeﬁan@ Cack @ eadidiRdnNTPhE Whtrunfin® whs $301phed Gith-a fine-focus X-
lg}l{}ﬂrs{g_lund data set was acquired wth potassium
rabf

© tAbg PAYPEANSEARRESag e a5t ot A0dfV 768 40 edy respectively. The
divérgendeadansitdriiy SJd FertQePhtOl-tand th’éfé&gldﬁ@ﬁltk’@aswpi‘t 0.15 mm.

units. The spectrophotoneter was cali brated

Dififasied exiation was deteqied by e ek srintilationedateater. of thesertwo theta

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

A silicon standard was analyzed each day to check the instrument alignment. Each
sample was prepared for analysis by placing it in a quartz sample holder. Samples were
analyzed with spinning (25 rpm) in order to reduce the effects of preferred orientation.

The scan run was adjusted to 0.5°/min to correct for the spin rate.
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3. Raman spectra The Raman spectra were acquired on a

Raman bench interfaced to a Nicolet WMgna 860 FT-IR
waepmshiophot oneter. This instrunent utilized aPCT/US2007/017356

excitation wavel ength 15 of 1064 nm and approxi mately

0.5 Wof Nd: YAG | aser power. The spectra represent 32

or 64 co-added scans acquired at 4 cmi resolution. The

sanpl es were prepared for analysis by placing 3 to 6

ng of a sanple in a glass tube and positioning the

tube in the sbectr@pharahananIhe spect r ophot onet er

was cal i brate % vel enth wi th su

f
oyor SREBRERspRESE shEti weracdurdhon Halstampdel 860 Fourier

traafuihi iAfraedl (BTHIRY tspycttdphcorddier. diié RisaGinead wSﬁéﬁiﬁpM with a

SIS E b e ¢ de A S R e ol SR (B Ts) aector

andal SﬂB’cﬁhJTQBh STha. diefisk tbiﬁ@taﬂ@@ado@gdobbmwhlapﬁﬁg wtiliBddetoY ss@npling.
of a sanple vvaqﬁgl aced into a DSC pan and the

E%@ S@Fﬁmwagepr%eﬁr%@éwya d seanscit 3 speqtiak epsglugion phd gsyn Sample

prsmatmﬁglswa%ﬁnﬁ;ﬂmp@omtayﬁ 8q, tsqngbf&%ﬁa fyAih potassium

pressure rel ease. The sanpl e was heated under nitrogen
brgmnide gngiplacing theanityre inte & Qmple £vmaf bagkgrennd data seffwas acquired

wntﬁ? gotang&}n bgéxgldet?’ggsﬂgle%é Qdm e tﬁ%}tgqgtﬁ\g?sg%\g{xj qulgl'eﬂsaid the data

nsition tenperat
ploadeusing kubiehica-NbomslunitsaThe eﬂtw@photdmetem iwas@ghibragtd (avavelength)

/ 0 125C. The sanple was hel d at
WI P&yg&ﬁégra #gH O%ufﬁ m nutes and then allowed to
cool and equi | Bbr at Ramiar®ffectrihe sanpl e was agai n
a rat 30 of 10C/.m n,

heat eld at__.
1 b i R S fa e hed et s RaRah Bred pissihges toNicolet
Megns 8600F BAR dpedtrophbidn®ster] STHI Mitr@mentlitfliz2d @R leRcit@tfon wavelength

n heated at 1OCY final tenperature of
ofyBffntvgng WPHI MRS %a@‘?fe‘ég YCAG 14567 PgVei 11 SpegiFa represent 32
ormfm&{dﬂbdl s€an8facquibdd atey&h B@sohﬁloho T%QQQngfé@ wed@ pRipagkdafor

f tenperature of 175C. 8 WD 2008/ 01907

Mszﬁwmh%éeng of a YBPledn @lassthe and (ppajtioging the tube in the
spedtfophBRImREY, amerg%tew&pn{omhe@p%y Sdifbritbd ISV AL BWith RS fur and

carried out on I nstruments Thernogravi metric
ﬂ%ﬁFy%@ﬂ“QUSUn6PfQQEO The calibration standards used

were nickel ang Al ugpted My /2P Pl I:xﬁl)ymfét{‘)o

a sanple was placed in the pan, ccura ghed

and Thesdiffeeetinhgconning cal@rmmryaiﬁfea Wik ebt@amjloa avBA Instennents
DIFERLTE) SkBoll CRIARCR 28065 Byt QT 14 o101 B g

Amoxmaaejye 3rtb 6rrog ob p pample waw placd iatsta DSCapaIﬁcﬁnldethe welght was

D) A5 BRSOt 18458 M SHIBERRE v s

foil prebsur& fdéhse.1 ThO 8dinpleevasieatyd rndangit@gdieat Drale6f 10°C/min, up to a

oo 20,20 B8, S, S b 6 e Mo

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
of 10°C/min, up to 125°C, held at this temperature for 15 minutes and then cooled and
equilibrated at 25°C for 15 minutes. The sample was then heated at 10°C/min, up to a
final temperature of 250°C. The experiment was repeated using an initial temperature of

-5°C, cycling up to 100°C and reaching a final temperature of 175°C.
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The noi sture sorption/desorption data was col |l ected on
a VI SGA- 100 noisture balance system For sorption

WO s@Blesons, a sorption range of 5 to 95% rel at PBUS2007/017356
hum dity 15 (RH) and a desorption range of 95 to 5%
RH in 10% RH i ncrenents were used for analysis. The
sanple was not dried prior to analysis. Equilibrium
criteria used for analysis was |ess than 0.0100%
wei ght change in 5 mnutes with a maxi nrum °
equi [i brati on S'L rre T he3mogradmietrit fTEG)anglysiscri t eri on

t \ th {
o <1 BB BRI RS RS it S S gompRisaty o ot om a TA
Insteuraents A‘hpﬁh@'gfﬁf/mtﬁc Alehalg'szEOSOI’tﬁQQB ok @heicalibration standirds used
w%\{_e (“gﬁ‘ﬁi gfngl ]n Mﬁ%lﬁﬁ@i&f }o él me ((fga spmple was placed in the

patl, ARSubatelySwéigRePdrid Mbdrted into the TG furnace. The sample was then heated
am no] sul fonug'}lOz t hi ophenecar boxam de, ossi b
i

mmlir%g@peaé iRt n%nmeap t%fm@}éw@pmar\aﬁ 06\358 &t ds
under a variety, of ¢ ubsequent
characteri zation by D I\/Iany the solidified
sanpleshdtestageomisxoscopy svas paried outon erKQﬂqr &ol-stage niousted on a
d I e
Lélg'a 13/{1&%5&0 e[ﬁ\@fel];?% gﬁrr%ée/ ?{"/ ﬁg %\%-Ft%ﬁg ua¥ nggegr eé u(g{%g a Testo 6000-
9Q3rtt:lemocmpl‘e@1dedl‘ exto @20 digitelsadan. AkMmpetatypeskvere calibrated using
' | ties, but not peak positions in XRPD patterns.
U%%nggér‘ejss Studi es 30 Sanpl es of
N- (2-acetyl - 4, 8: di mMbigtyrlesasptjonddesorption

L R et e RSB R b s ecied 08 80T SG 400 moisture

baldhce §psterin 6o 38tpRon issikRerma[ Dt Ption tRIFE A 31t0198%4 Rlatide humidity

VAR sanpl e was, al so placed in a 40 C oven for 11
( d aé%%ﬁ%’@“dﬁ“@ %;?52@0%}) B@W@%&H InspenoNte Yesssed for

g@rsp hiéSsafil @ Wadtho Vi€ pHot o Qﬁaﬂyﬁg Eaumbﬁqnﬁcrﬁxﬁ@uiearfor

days or in a 70 C oven for 4 " days. The solids were

aqa}yéﬁ \aaﬁdlewéan PP 1RffDVeight chapge it gnattpwnweqrmgxlmmn
€ Nl(@a@&?ﬁﬂﬁ% 04"3%0%&mttltyl’v?i?ﬁ£%k&n t mef ?atéx wag not corrected

di net hyl I soxazo am no -su ony
for edpﬁ@hémﬁwmtf@tnﬁthsmblems ground by hand with a
nortar and pesyl e fg, and 5 m nutes.
The sanpl es vverbe t hen g‘ﬁg 5}%y XRPD. 12.
I nt eAm@m@csnreEnp’msmemtt&ehmm an auempt ©i gemerate as many solid

(oRERBENTRAR IS & ALY BileH-s S RIS H5d o1y

con or ne
aan@Bubfoaymz-mxepmamugxammab Posille( This @ity invbivied the

n 10 | fonyl }-2-thi ophenecaboxam de.in
s RERGPaPEIOR et 2 AW RSP h et L SRR araciSisalon by
XRBDuU tM@nIibSof thesoHdifiedisemples fe@ndi cxhiti dipdéfeyied odiehtatibfBvhich is

erlods ei t her anbi ent rature or at 45 C, The
P FRouPoy & shysials ot Plé@é\‘)éi‘%"di?ﬁymf #lfary themiapivenyith some degree

ofdi@éry Feéferrdd ionigntABBhS cahaffeet péakahiehsifies, Wut R6OFRE WosBions in
XRPD patterns.
10. Stress Studies
Samples of N-(2-acetyl—4,6-dimethylphenyl)—3- {13 ,4-dimethyl-5-isoxazolyl)amino]-
sulfony!}-2-thiophenecaboxamide were stressed at 22, 58, 75, and 93% RH under ambient

temperature for 3 days. One sample was also placed in a 40 °C oven for 11 days. Samples of



10

15

20

25

30

15 Wei ghed sanpl es
of N- (2- acetyl -4, 6-di net hyl phenyl )-3-{[ (3,4 di net hyl - 5-
w0 s@Raroryl ) - am no] sul fonyl } - 2-t hi ophenecar boxe@n/tis2002017356
to 30 ng) were treated with aliquots of a test
sol vent (reagent grade or HPLC grade) to provide 100
to 150 pL solutions. These sol utions were sonicated
and when all the solids dissolved (visual :
i nspection), the solutions were filtered and left in
amanph@esmatiial werdalso@‘ﬂm'eﬂr’ih 1 ) 101} t;;‘vm:rmr 36 dé}fs?(ﬁ’_(iln a 70 °C oven for 4
evapor a cover th alum numfo
daz%% ?‘ﬂ@v‘)ﬁfené‘ﬁ yfesq Mﬁﬁﬁ%por ation). Solids were
renoved by filirati @rindingEXpepiinaitsl anal yzed by XRPD.
Solid sanples were also generated by rapidly cooling

t he R aeetyl-4 jcedigttthy1plidnyl 2393 A3 - ding: Jﬂ@ -14bk&40%y1jnino]-sulfonyl}-2-
y

thigphensb Reaite malesie) Yah EpgpnaSChan W%?@}?étfé}%m%ﬁosec 1.2,
anbFS(RimaeR! The darfplel W@&éﬁmbﬂlaﬁﬂgkad B XKRPD. 4 di et hyl -

i soxazol yl ) -am no] sul f onyl t hi'ophenecar boxam de
were al so treal®d Mmr%ﬂqvqu%e%'?e@e"alql%t sol vent at

el e ted t enper atures. These sa i’ z{%’%‘so' vents were
heat Frepnvars %‘?’iﬂeﬁf‘&“ﬁe‘f"ﬁfea‘r‘f‘“& ‘?ﬂé y ng slgpss gqgtaining two
foﬁrﬁlﬁoﬂef(gldcbtw-ﬁ@ﬁhﬁétﬂﬂﬁml)" -aRi@l #dfmétﬁyqtﬁeokﬂﬁ&yl%mmo]

vi al _kept on the sane source was

sulfopyléw-tigpheperabpramigde pp a@teraéwthW&F taeth@mlévetplr, @falgohol
soluiof® O hel sPurBidl W agxe@ee%mﬁsus(tﬁhewe&%' at eﬁﬂé’r Ahbieyed

to stand over ni ght presence or absence
leRYRYER PLRAIGH K- gla‘e lmubietsehlds w¢retrhecrveraﬂehyeﬁlmr@ngo apdgnalyzed
RPH. or an anmount of solid judged too small for
XﬁPD anal ysis, the vial was placed in a refrigerator
over ni ght. Agalh.thékpﬂaﬂanuenqwoahhanse of

e VRS PRtk 8 N e iy PR B3R gimptnyt-s-
1somolpl)€mmdo]snlfanfll} @a?ﬂpdmgfﬂb@lafnlgémﬂbﬁQM%ﬁwgew with
sigioss f st Soen Brdog o G0 HBDR kgl 4o Brient oo TS0L
solxtibtis. i Meebldﬁoﬁgweﬁd:ﬁnydatéh &rdwhEt ﬂYﬂféﬁﬁmﬂ dissol{dd @Aléhal

BTE LA S R T TN R X

(fakt@apofitidh) bewerfoverd With SnAhum3BR c6MbintRIPRRILY (Slow
for 10 t%pzo days. The insgoluble solids were renoved

SVERPTRHQM); Sorigh Wereptemayed &y flHatiom airydrisd angd arplyged by XRPD. Solid
sariplel SRy 8Rb g@ﬁ&ﬁ(eh?%ﬁnd%é@olﬁ@rtﬁé 86bVRU 1P, Yoo e p&dture

solid sa es of
S°'é’é‘@f‘§/?°— 48 TTEC d¢mash egalp h%q{gAS)wge{r{:r(lgveﬂ by filtration, air-dried and
anﬁik'%‘& by krpp soxazol yl ) - am no] sul fonyl }-2 10

henecarboxam de, in a test solvent and filtering
t he Weighed sargplssbﬁNr@naqemlfﬁ @rdxmethylpbemw)aat{[@owenbthpl 5-

: [ I for
1scfs§cg£’n<%yg a%hgjrsmfplgglt} j thggg)h%gl: | en’{ ade, avaetrg %g trﬁﬁ lWlth ar{'llquots of
a teshIsplysniad rede vatedrtemPBedatutes. \WEhese Isamiples dndbyolvémth wead¢ hexted on a

. ff
i R N T R A AL

via dtlepnt orotheshme hbtplate. The heat source was turned off and the hotplate and vial
wege %@e\ﬁﬁ Eq\s/cqoi gg%‘rg 1{%‘5% {é%m%m es(allo%é%ﬂqgégi_allowed to stand overnight.
The presence or absence of undissolved solids was noted; if there were no solids present,
or an amount of solid judged too small for XRPD analysis, the vial was placed in a

refrigerator overnight. Again the presence or absence of undissolved solids was noted

10
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t hi ophenecar boxam de in a vial which was placed in a

| arger vial containing an antisolvent. The | arger
wor@B/ova32 seal ed and kept at anbi ent tenperat uP€r/US2007/017356

Solids were renoved by filtration, air-dried and

anal yzed by XRPD. Liquid diffusion experinents were

carried out by placing a saturated solution of 20

N- (2-acetyl -4, 6-di net hyl phenyl )-3- {[(3,4

di nmet hyl - 5-i soxazol yl ) - am no] sul fonyl }-2-
ant hif thpfeewa@afohemmvw ,wds plated lirfth ﬁ&ezérwdhﬁgga 1$olids wfere removed

SCIb|e esence or absence o

byﬁqné -2 dre gbﬁgﬁgﬁb If solids forned, the

sol vamtrsa eﬂ@é:ﬁnéﬁ@ Wﬁ'@é’amédl duf lﬂenﬁﬁinlg%%nﬁﬂbh g@ﬁlﬁgns FN-(2-

no solids forned, the vial was capped_ and

ef t
acgly e - dimethylphenyD-1 43 dimesthy1- 5A&§9x%?@ll)f1}1§"1#‘2ﬂ]ﬁ‘§€f>ﬂxé}r§

thl'b RENeREkbBYarhidet %ﬁdh%ntzﬁﬁé'd' &ick&oRAd ?ﬁes@%%@?%emagltated at
XRPD. A solid sanple was al so generated by quickly

ambuentitergp¢rat@efora Onte|20 dafys.NTheinsoluble solids were removed by filtration,
) - 3- 3,4
a“a&%c%/#(f ng soxg Ilk'ﬁlp;enz\m) noj {sul[ g onyl } - 2-
t hi ophtmémm bxpmmems wark caasedoot| byatiskobwinXRHDI sathples of N-(2-
h h Th
N N A e e
thiNiphéheaaboyhmitlebin aitesﬁtdhvdm hﬁdlﬁlt}nﬁg {He(r8sulting solution into an

aﬂ? iﬁ‘ﬂe %ﬂ 88@8' Egﬁﬁﬁ%?? atl‘aa‘gcn %ﬂﬁ 'ﬁ@%mirﬂedrstsly foymedsthe samples

wede $ft nder XRBE i @bAILIOAS witdRORGELWEINGeh.NE8RdLWE el rBfbved by
s, . desi %ﬁ as Fo A, C and E were found. Form
ﬁls&at‘%g‘r ted; 3 orations, slow cools and

vapova rfdﬁﬂﬂﬁdl&ﬂe?e)‘ﬁﬁ@rﬂ w&&tdaﬁ%ﬁi outby :f@«ggé)g/s%%g@solunon of
PCT/ US2007/ 01735 Form C was obtai ned from sl ow

N- é?r&%ylai‘,ﬁﬁgwfhymep&l)c%ﬁw ddlimethyhs-iseenzalyb-omino]sulfonyl}-2-
thidBhéHeRE®bokinBeliA SlviAUARER Hak Bﬂl%e@fn 2 Py \Qﬁl%o%ammg an

antisolvent crystallizations. anof phous mat er

antigedvert dihadarges vinhybsiseplasdoandi lwgt QLmntaemeemanuﬁ Shlids were
L TAL XRPD HABIT
e BURPH By ral AL, B LN VD RBY D B

acetone ‘id A+ E inside
i t dliqexd diffosion sxparahenms wske ey outchyyplaahg a satestedigolution of

N ?‘a@&@ 4 Igodlme hy(iiphenyf)e} ?R? 4%Cmg81yf'g LikSxazs y aerlm{nol?su%ényl} -2-
thiophenecarboxamide, in a vial and adding an immiscible antisolvent. The presence or
absence of precipitated solids was noted. If solids formed, the solvents were decanted
and the solids collected. If no solids formed, the vial was capped and left to stand at
ambient temperature. Any solids formed were removed by filtration, air-dried and
analyzed by XRPD.

A solid sample was also generated by quickly cooling (-78°C) a melt of N-(2-
acetyl-4,6-dimethylphenyl)-3-{[(3,4 dimethyl-5-isoxazolyl)-amino]sulfonyl}-2-
thiophenecarboxamide and was analyzed by XRPD.

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

"The solid forms obtained in the polymorph screen of N-(2-acetyl-4,6-
dimethylphenyl)-3-{[(3,4 dimethyl-5-isoxazolyl)-amino]sulfonyl}-2-
thiophenecarboxamide, are summarized in Table 1. Three distinct XRPD patterns
representing three distinct forms, designated as Forms A, C and E were found. Form A

was obtained by slow evaporations, slow cools and vapor diffusion crystallizations.
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acetonitrile FE A(PO prismatic crystals clear
prismatic & acetonitrile SE A acicular crystals
wae@somorz il e SC(60C) no solids - dichl oronet heeleUSH07/017356
white solid A(PO clear acicular dichloronethane SE
crystals A, SS & white solid diethyl ether SE yell ow
solid A(PO diethyl ether slurry light yellow solid
A(PO N Ndinethylformam d FE yell ow solid A(PO e
N. N dinethylformam d SE cl ear yell ow C+ anorphous + E
Fonln: ? s gbtaﬁheﬁEﬁft}Msl@u bf'zqyoird&)r?E E‘rdljle idl@&ﬁle%blutron%: Reinh ¥ v’xas
su i de. SE yel | Qw oi et hano cl ear a et, E+
oD e T SRRt PRSTo OB 01 6 BN BT B

anfoSolRlmatEiRh) Wi blaindd | bf ?%:ﬁﬂl?,coﬂhﬂé @78%‘}3’:& ﬂl@lt%ﬂlﬂﬂﬁ compound.

crystals clear ethano E Brl smati c/tabul ar A(PO
crystals white fibrous ethBldcbtate FE E(PO
crystars  etnylf acetare FE - $'E CRYSTAL
SOLVENT METHOD XRPD
HABIT
clear solid with
acetone FE white solid A+E
inside it
clear fibrous
acetone SE A(PO)
crystals
acetone SC(60°C) no solid -
acetone CC no solid -
. clear fibrous &
acetonitrile FE A(PO)
prismatic crystals
. clear prismatic &
acetonitrile SE A
acicular crystals
acetonitrile SC(60°C) no solids -
dichloromethane FE white solid A(PO)
clear acicular
dichloromethane SE crystals A, SS
& white solid
diethyl ether SE yellow solid A(PO)
diethyl ether slurry light yellow solid A(PO)
N.N-
dimethylformamid FE yellow solid A(PO)
€
N.N-
. . clear yellow
dimethylformamid SE C+ amorphous + E
prisms :
e
dimethyl sulfoxide FE yellow oil -
dimethy! sulfoxide SE yellow oil -
ethanol FE clear tablet, E+A
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ethyl acetate FE - E+A(nin) ethyl acetate SE clear
pl ate and A(PO + E(PO acicular crystals ethyl
waec@sat®75C( 60C) yel l ow solid A(PO ethyl acePer/ES1C/017356

no solid -

hexanes SE yellow solid A hexanes slurry

l'ight yellow solid A isopropanol SE yellow solid A

i sopropanol slurry light yellow solid A clear
aci cul ar nmethanol FE E crystals, clear solid nethanol
FE - A+E(m n) nethanol SE yell ow solid A(PO
met hanol SC(60€) yellow sol I dfARERYSIAL et hanol CC
no SOLVENTnet hanoMETHORp - |anor hous SS XRPD
nmet hanol /water {slurry yellow g$olid (1'1
- propano ITe sofl ) o) Q{él STaTTyY
l'ight yellow s¢lid A tetrahyir&uran e solid E
tetrahydrofurap SE white solid armldmmyléarls ND
2008/ 019072 PC}/ US2007/ 017356 W D CRYSTAL
XRPD HABI T _tefrahydrofuran CE no sol’l par
fibrous toluen¢ FE crystals, ynknowelelrA( PO) white
solid tol uene HE yell solid é 1n)| toluge
. ghanpl " end SE - gﬁy t ol ueh Cf"égzlancia aa: | AlPO)
crystals
white fibrous
ethyl acetate FE E(PO)
crystals
ethyl acetate FE - C+E
ethyl acetate FE - E+A(min)
clear plate and
ethyl acetate SE ) A(PO) + E(PO)
acicular crystals
ethyl acetate SC(60°C) yellow solid A(PO)
ethyl acetate CcC no solid -
hexanes SE yellow solid A
hexanes slurry light yellow solid A
isopropanol SE yellow solid A
isopropanol slurry light yellow solid A
clear acicular
methanol FE E
crystals, clear solid
methanol FE - A+E(min)
methanol SE yellow solid A(PO)
methanol SC(60°C) yellow solid A(PO), SS
methanol CC no solid -
methanol rotovap - amorphous SS
methanol/water .
slurry yellow solid A+C
(1:1) :
1-propanol SE white solid A(PO)
1-propanol slurry light yellow solid A
tetrahydrofuran FE white solid E
tetrahydrofuran SE° white solid amorphous
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toluene SE - PO toluene SE - A(PO toluene SC(60C)
yellow solid A+C toluene slurry - A toluene CC no
w@odosai190rmt er SE white solid A water slurry yRCT/082007/017356
solid A CC of nelt yellow solid anorphous a FE = fast
evaporation; SE = slow evaporation; SC = slow cool;
rotovap = rotary evaporation; grd = ground CC = crash
cool to -78C b PO = preferred orientation; SS = small

sanple; IS = insufficient sanpl e; sanples placed in
oven to dry QfystalTrzation §t udcmﬁml Zation

st uSODAsVENT detjai | MEMHODsseg for l,Pre{Jarl ng XRPD
pol ynor phs of (2 5

In

_ rdroRirdh ety pn@@ﬁ)-S- T34 <ol -
di rre1 }\'/ - -rl soxazol vl Y-am nol $ul SI”%

t hi ophenecar boxam de, in Form Acléérzﬁhi}o&‘s ar
descr.,i hed bel oW. Thes tudi e de nstrate hat

pol yntBIrI%IIs A, ¢ and E%g‘zn be §eTETFEVRINPOS L ducedFTAPO)
under appropri te 14 WO 2008/ 190%211@@51’1&820 7/ 017356

" CRO) aeCein)

theret8 en%an be i nt er Sbnvert e

the nBfuaat abl € [For m Eggppears [t 0 be K netl calTy
favored. The XBPD patterns of Jthe solid crysf#alline

formtéI‘UCRF(Z acetyl 458 di meqhyl phenyl ) - 3{ (3,4 A

CII met I SOXA dZUI I III o UI I (014 I L O
tBene- YT EES 13 yt3=
t hi ophenecarboqam de, 1n Forng A, C and E ar shovvn i rI

Fi gurtelsuemq: 4 ar|d 7_ rSEpectlveI y. These XRPDjpatterP®

% £

rone _oht A1

an H P2 o

VWCIT T u (=49 S ILCIILIIy IIU DUIIU T OT 1TO oot ar 11
the cP §I§I‘%I lizdtio § procegs studi'es descli bed PO)
bel ovolu@ne 75C t}o 332: ocpom { enpRiRAHERIGA St urat ad-C
solution an\L(’ I‘h\/IijpnyI)-Q-{[(QIA
di mettHIHe“S 10 i soxaiIé‘F'?'I ) - ami no] - A
SUTT QBMiehe 2- L MjOpNenegd boxamde T 1 85 Fanol CWas
slowy cooledfand allowed tojevaporate in afy uncapped
vi al . water53C, dol i ds BErst appear aditersolid A

water slurry yellow solid A

- CC of melt yellow solid amorphous

FE = fast evaporation,;

SE = slow evaporation;

SC = slow cool;

rotovap = rotary evaporation,
grd = ground

CC = crash cool to -78°C

® PO = preferred orientation;
SS = small sample;

IS = insufficient sample;
samples placed in oven to dry

Crystallization studies
Crystallization studies and detailed processes for preparing polymorphs of N-(2-
5§  acetyl-4,6-dimethylphenyl)-3-{[(3,4 dimethyl-5-isoxazolyl)-amino]sulfonyl}-2-
thiophenecarboxamide, in Forms A, C and E are described below. These studies

demonstrate that polymorphs A, C and E can be selectively produced under appropriate
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the solution. After 1 hour, the vial was capped and
was stored at roomtenperature for 6 hours.
woeosodiocal | y, sanples of the solid were renoved/US2007/017356
recovered by vacuumfiltration and analyzed by XRPD.
The initial sanple and all subsequent sanples of the
solids were 15 found to be of Form A These results
denonstrate that these conditions favor the
spont aneous crystallization of FormA. b. 75C, reduce
coudition®, Famiedr, these%nﬁs,%ﬂuﬁws #ekddf] @R befinterconverted to Form A.

N-(2-acetyl -4, 6-di nethyl phen 3- di net hyl - 5-
In cgétiﬁgﬁﬂv’ aﬁﬁ&ﬁ%’?ﬁlé%ﬂ%afs t\2{’ Q%‘B%gft%ﬁéﬁ%‘f%gamyde in
et hari XRPDEFaGei’M%S)f lgepsol Rt criyfiatline 28rmh BFNER23dety3-4,6L an

‘%Q’PP%EBY i,al_until the total vglune was reduced by

Bal [(Gnd Sirpefbyl-8-Aspregey Repmpingiselfony } 2-5C wat er

thlbﬁﬁ&eﬁ%oﬁmhﬁw #: ForRlsi A1SC hhd §tard lﬁ’@v@x‘i ffFighrdsne 4 ang
solution at 5C. _Peri odi ‘cal l'y, sanpl es of the Sol'i ds

resnéﬁ'évqhéwﬁb@se 2RBD watterns svaro asestitopdentify dhausalid formapbtoined from
s@ﬂ?ﬂaﬁ&&gncﬁ%ﬁo%&p Qtl%d-wfdésg%fnécﬂ)clﬁ@npl e and al |

su sequent sa ds were found to be of
Form.E. THEG totB €oveprpi tmperatirese solids to Form A

25 "R?arﬂ?%d’?& rveéjflh' e%ﬁt@ oegﬁyiflf)%e?pgl%)'-?-ngiﬁl?{imethyld-

r esul enons
1scsqamiybrvemue] nﬂgosxyb}l-z-ltlmaphmcatfookhﬁldmh athianbl & 766C wds.slowly

coglgfl lﬁmg tailawgg Fcb?‘fa%ﬂgag% Pnt elul unc%%i:gg v1a? At 53980801“15 f5rst appeared in

thd\dl@tiare eXfidr-1ddr, Cthemtdll wiap leappydd) and-was( stordd @t MWm ature for 6

I S0xazo -an | fonyl }-2-thi ophenecar hoxamn
o Brapeikaiyy Sl b el Wias® sy e, F5oHGES B qagetem filtration
andlahglyee by XRPEN AhRtigitiaDsatple RRARAHbIyaént s&tnpldé Gf the solids were
foso||dsf|rst appeared in the solution. The vial was

offormy %\c s¢ Fesylts demanstraty thap these cendidepssfavortthe

spSthhébhs cidizatRhofFermved and were recovered by
vacuumfl I[tration, were all of Form A Cooling the

vi alb-t 0 58°&k reducegiolumecenndse 586es not result in a

for Rk sl N ANRBLRIS0E% FLIHTRAAUAOL 150 GBI 5-

E under ese conditions ese res
isqxagely braseinplsnlfonyl} 2- ﬂmn}@nwdrb@emudt freethoial d675GQ was kept at that

teljtﬁgé%g h{]arl: c\%})ﬁ&)‘\égf urﬁll ééle '\:N%E? Juagcgg & % ﬁe vial

S at ur a SO
wasfthéh (@pad ath' bladedbinds HHE hﬁatephmﬁyfo) 6olufs| Splds first appeared in the

sof B D K1 Beriionlly armelinof s SRS oRE AEAY LAY TPspvered by
vaeguma ffidtratiin a]ﬂ@.rml;aed; bpWMRPDCDhe iitidl Garkhple amdciVibsequent samples

dto a capped vi al . ed )
of B RFF o'el BUGRTE B R b - {BF SFEfHomyerfgn R aalics to Form A
wasalotl bbmeﬁnﬁld‘eh theyé &bndlﬁ@ndﬁ Thesearesfli@ehfnsfate @bt hese conditions
Perj odi cal I g}rgbes .of e solids were renmoved and

faygE the SROnGRnEP S lgeﬁfenrp e metagtabls Form Eanal yzed by

XRPD, Aftmocﬂmmsq@; ﬁoldﬁ@tnﬁé)ﬂh‘d@%ﬁﬂn&ioﬂ@§°@f Forms A
and E. 10 After tes, however, the solids were

onl y* 5?%‘?41?%‘“"”&@% (?'@§E‘D’f'§ %émm@xlphw 1)-34K3,4dimgthyl-5-
xsd&[ﬁﬁ&yﬁ%ﬁﬁh&]éuc-IfdnS}l}ti%lbghﬁ{e%m&mﬁﬁrlmegxaﬁm ét?% érvﬁas slowly

I nterconverted Form 75C to 45C, see
coplgdte ¢5°C and was allowed to evaporate in an uncapped vial. At 45°C, solids first
appeared in the solution. The vial was capped and placed in a 5°C water bath for 6 hours.
The solids, which were removed and were recovered by vacuum filtration, were all of

Form A. Cooling the vial to 5°C after solids appear does not result in a formation of
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A solution of N (2-acetyl-4,6-dinmethyl phenyl)-3-{((3,4
di net hyl - 5-i soxazol yl ) -
w@eiono)®ot f onyl ) - 2-t hi ophenecar boxam de i n et hBeDUSAD7/017356
75C was slowy cooled to 45 C 15 and was allowed to
evaporate in an uncappped vial. Seed crystals of Form
E were added to the clear solution and the vial was
hel d at 45C for 6 hours. Solids first appeared in the
solution approximately 15 minutes after these seeds
Foper ks undpt dbiese peniigigns al Hege resaltplersorstrate thet mtdelfdmmm lise

e ya ¥aguum i.ltration
ey RARUEL RO - ERRITR Fritis YOG A dertehbBlah Gl (ATEC.
recalﬁered75°(has4§°|(h$e|édwnﬂeﬁm-nstAahaEhat even 20 when

only, E mEse crystgls a resent at 45C _aonly
o o o Y e 1 BRI P8 et
isoxagolgB- mhb]ﬁalfénﬁlatllﬂﬂéﬂ@nééﬂrwﬂaﬁﬁd@fn ethanol at 75°C was slowly

t hyl ph | 3,4 d t
coblefiTa 5 pd ad allp Wat fORyAPPIR 13 AropiseRBtyI8h SR e sals of Forms
A ehd'BERGére alidebfo e Sleat Mition &RIOhE %a@%s\f@ﬁi &ldsovagy ﬂours

evaporate in an uncanged vial. At 45C, seed crystals
Pegipdieailyy sompies gfithe selitsvare rﬁtrh@eéla@drwqe refovered bpheacuum

filihtidn M&% ¥REDARG} E?m}{%ut'ﬁ@ sBfi d§ &ﬁsxs?éy (yftl*q%s A and E.

was reduce 5% over 1 hour. Peri o
Aftar Siinuigs) h@i\yemr aﬂe splidovers antiiofEoren Aea‘hvsﬁ ledultsydemonstrate

that 3G Whbh ng'rglt]i’[ qu al %EMZ ?gmlp E s%ﬁﬁp pre i 1HFer %rt%!ie to Form A.

sanmpl es a ent 3%a
fourtd t o TG0 ‘F&S’Cmssﬁed thsl'@rnrssul ts dermnst r ate that

E
Cry2r 57 BBl CEN R BN, BB R B RSL ayropmnoiv-
anfigy)sulforyd)- agh:bph«mmrbogammcm EthadbIGt 75e€dvasi sldwiywodled to 45 °C

an v%% rg\iav%:g go %\Qaé)%b?t% ?&wcwgm%vxgl Fﬁ%cwswmlfﬁnn %were added
to ireaiear abltibn @it ey Gidl as kil 244590 R BERES rFO0dS Hirsl %Fbéhred in the
Solzvhanol at 75C was . sl ow cool ed and was al | owed

9P BPREAaely1 Y minmgsaftes these seqds yeueaddeds Fevpdisally, samples of
theddolide Merd ferV¥y A0/ VAE QJe%vE}@E/th%Q%%&%& afd éﬁﬁ'i)eze%by

Xlgﬁged to the cI ear solution e vial was kept at
Il Gasesa pBIYOF oA WasgeeR Ve TAsse regulésedergnsprgig that even
wHél'i%lylFJS}%JE seE@EhRMICAE pYese @@J{eré (9{1 FRE SR Aimie’ ©

rermved d wer e ‘recovere vacGum 11l tration and
analfyzed 7r§yC>€RPt§°CAM€’é'rWlIb FommEt regduce lvelwne i ds wer e

f
o POLE o 085y TR R 1% iy
isoxazaly)-aminedsnifonyd) €- ﬁmheﬁmamo@amdd inchare tit Yif’(]:wamlowly
cocﬁe@tam? L&%\s( QIAS% é\%@f S L ufca:?)%%cp v1]a? %t 4%68 seed crystals of Form

Forms A an
E \Mpr(ezddccbmhe &)e@r dmlnabmy’l‘lwrwaiym)s-l&p{ htf( &5°€ atidie Rplunfe of the

sol i A8 ke BL Sl I oL GRS B B s Wer
rerﬁmemanﬂ veard récovered Wum@?rﬁ%@%lﬁ@ﬂﬂﬁﬁ?g The initial

or 6 hour t he
sa‘gﬁ'lef a%d %@F‘gbsreﬂﬂ’iﬂ} éamaﬁ?a ofitheesolide B fogng jo Pﬁ@ﬁ figgm A These
reshilts Herbhstratathdt 2 8aperZRakalii s&%?@n cBhiafling FOHAH ?eedtcpy%tals at
8dds were a m xture of For

45 oes not result in the metastable Form E being formed.

g. 75°C to 45°C, seed with Form C

A saturated solution of N-(2-acetyl-4,6-dimethylphenyl)-3-{[(3,4 dimethyl-5-
isoxazolyl)-amino)sulfonyl}-2-thiophenecarboxamide in ethanol at 75°C was slowly

cooled and was allowed to evaporate in an uncapped vial. At 450C, seed crystals of Form

16



10

15

20

25

30

and possibly FormE. After 6 mnutes, any Form E t hat
may have been present in the solids converted to Form
wWGo2008hewe2 resul ts denonstrate that the rate ofPCT/US2007/017356
conversion of 15 FormE to Form A does not appear to
be dependent on tenperature when Form A seeds are
present. Summary of crystallization studies Based on
the experinents perforned, crystallization of a
saturated solution of N
C Wereaded to the@lear saiutiyh. oMkl was Kdpt 3t 45°C and the volume of the

sol R 1S SRk DY 2RV | TsTRehrgIodheRliy Srmies Qtshreldsrvere

rerRbvednd verre v N ach SmIREaLioE 85d Ay 2009y )E@Pﬁ‘ After 10

seeds are present. If a saturated solution of th

mipwiepdheaplids vearp af Bprms Aand fheifter? omyites howevesy the solids were
folrRINBYednly EFFSmMEA. %EJ&%Lul Neniffate tht FothT Bl BSavert to Form

present, Form E |sipro uce Form E appears to persi st
A%Frﬂﬂe‘@éﬂéktemranﬂe%lfﬂ ?)convert to Form A under these

congj ti 0@ %h E‘I nv gﬁﬂq@nduct ed at all 25

t enper at ures orms A or C seed crystals
r esu} saturatad StOhelomrqfsN-aI-Iaccztat-ﬂ;ﬁﬂdmfethyﬁphamyn-3 - \vdimethyl-5-
Sl Quer

iscbdSol 57 Afhb 8l edty1 3 oot aRbofladtn Bl ot £°C s filgred and
sedd argstals alf FprihanoarddE veraradided| Dhe viabwpas taiped @aad 6Edd at BOC for 6

SRS OSSL Lo Oy OB e 23480 S8 SRb ek &Sy vacuum
ﬁndatmtdaml anS}ylzs@ BAKRBD) AfttDhfibihtt OA¥ Isblids Wéke a mixture of Form A
hi ophenecar m de.in ethanol should be stirred at

ang gessibly Fopm SdputsseanpForm Ertbatynay hayebesn gersgnt in the

soNds! dbnvertéd 1 KontSA T ResBlredults YehRRBEAE kihtHt the AR F'c®nldi8ion of
appearance of any solids. 17 WO 2008/ 019072

Fopuf) \adyowAsiressef appeardg bgisieppadens pp giraperatyee when Form A seeds
areSgtesthir| ity of N (2-acetyl -4, 6-di met hyl phenyl)

-3-{t(3, 4 dinet hyl 5-

i so{’>5amyrs; Oémtﬂlmtm\vh}l@ t hi ophenecar boxani de in

For . &

ot Db of U Vkpribfind pRnea 16) GaEh LG Hhfogon of N-
(2-apityl-4,6cdimsthylghenpl) - ({341 dimethy 1 Sisopazadyl)-aminadaglfony} -2-

25, .27 5 0 I C
G BB 3l W 1 e BB A BB
tempﬁratuaesraade/vhan@rfri Askechmle pmem If&aftaad-amﬂ sblution afithis
and, stirred anqt her 30 m nu .

cobSRFLE Hhfe Bt A B ER witoutany seed
cryfstdig being ptestst, Bodn? Edsl pridaked. Hiem! B GPpdard 19 lﬁ:ﬁélwahﬂ Ao¥@fot

ed and tlrred f or anot her 30 nutes
feﬂ%@?é"ﬁtj%ff o FaTfbOatider Bieed RISE oSS Forparimenie canducted at all

terhpdratFedOvhith thvaNHdFIrms 2 8F1C\Wedd crybitds ROhwANh $hd &rystRization of
tare V| al S re renoved usi ng a r ot ar%)@Yf aporat or

ForR it § SOTgTation Of £0rm s Was Slofver ehlopeT (GrabeTtEsse
recof ars&ﬂ@k Mahfabie FerhE Fséihe WirRti€a1pPavbielifhin at/RR-E
2 STARTI NG TEMPERATURE AVERA
temperatures (5°C). To ensure the productlon of Form A, saturated solutions of N-
(2acetyl-4,6-dimethylphenyl)-3-{[(3,4 dimethyl-5-isoxazolyi)amino]sulfonyl}-2-
thiophenecarboxamide in ethanol should be stirred at 45°C for an extended period of
time and then seeded with Form A crystals at this temperature, before the appearance of

any solids.
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FORM C TIME (min) SOLUBILITY (ng/m) A 2530 9.5 A

25 60 10.6 A 40 30 17.3 A 40 60 18.1 A 50 30 40.8
wou®8/080786. 7 C 25 30 16.1 C 25 60 13.2 C 4BCBOSRB7/617356

C 40 60 27.4 C50 30 35.6 C 50 60 45.1 E 27 30 12.7

E 27 60 11.0 E 35 30 17.7 E 35 60 18.3 E 50 30 40.8

18 WD 2008/ 019072 PCT/ US2007/ 017356 STARTI NG

TEMPERATURE AVERAGE FORM C TIME (min) SOLUBILITY

(mg/ ML) E 50 60 39.7 The solubilitites reported were

determi ned gragi nmet Sohility, sthdRsef ore, fluctuations

int si bl nor. qiffe C wer e

obs TP RN S 2Py A6 iR thwbeg o4 dimethyls-
isdxEb At Aol Sudfony Zrt}ﬁélﬁlﬁﬁewﬁo%lﬁé ¢l POmd A, CRAQIE in ethanol

equi libriumin nmpst cases. 5 Form kégpears to be the

werg deteminedad fﬂa?ﬂ%tammzeédnﬂ@é Sgthreted solutions of this
coh?ﬂmh@wethﬁﬂév\dere téhe & ﬁbn?%&‘ﬁeé’t@&w@ 195137, 35, 40

diid not occur during |ty exper | ment
ora§Gband styrragafon 39 morlteFo'th Emnl@ wemifiltered intd-o rcmemmg flask and

{
WS bEEd SRR e Bera il e Sedeitar Bt RTHITEY Smples were
rembsed freth these ﬁﬂkﬂandimeﬂpﬁh&ed fintbartared vial. Thetenhainiag @blution was
hea e cufed R applie? S iBtes: SPoBlFR IR T aed from these flasks

anldewme Iﬁlu&gadl’iﬁtﬂdoﬂier&mﬂﬂ iviah ’I’l’(bﬁﬁol\tehhes mrtﬂé taredivialk Werd@tmoved

ha formduring.th r nmar t he
usgqﬁ ah& W?eyagc?rg | d tbtfeeweei)égtes olf ntl? sollds in L(Ia tared vials were recorded

ant)-wete aset ol ca(bu@éié sstubititphenyl ) - 3-{[ (3, 4

TABLE 2
STARTING | TEMPERATURE AVERAGE
FORM oC TIME (min) SOLUBILITY
(mg/mL)
A 25 30 53
A 25 60 10.6
A 40 30 17.3
A 40 60 18.1
A >0 30 40.8
A 50 60 36.7
c 25 30 16.1
c 25 60 132
c 40 30 283
¢ 40 60 274
c >0 30 35.6
c 50 60 5.1
E 27 30 12.7
e 27 | 60 110
E 33 30 17.7
E 35 60 183
E 50 30 408
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di met hyl - 5-i soxazoi yl ) - am nol sul f onyl } - 2t hi ophenecar bo
t enper at ures show t hat
Form E convert edP€DUSINTV17356

xam de i n et hanol
wao-20081019075 t he | east sol ubl e.
A during 15 the solubility experinent,

at vari ous

t her ef or e,

t he

solubility of FormE was not determ ned. Form C
exhi bited a higher solubility than Form A and di d not

convert during
the solubility

the solubility
dat a,

experi ment.

Based on

the stability of the forns was

determned to

Ap EEARTENG so
L Ubi lit]
f?(gw‘ﬁ‘“ e

di net hyl -5-iso

be Form A > Fo

N(Z-%etyl-4

kazol vl ) -am nol

TEMPERSTURET

mCQC > Form E.
ne approxi mat e

6- 8 windhe

sul fonyl }1-2-th

a. AVERAGE

hy SRIZUBILITY
ophéﬁ@ggFg

oxam dé& i n For

m A in 5&ari ous

sol verfills at a

hl o

hi ent 39.7

+ 1
tenperature—at

1 rea- =2 o
C oulrmar 1T 24U 111

Ta Lo} Tha
rnagyr © o, ic

N —noat
Foxtiate
MV

solubilities were estimated from experinents based on
t he Thetsalutdlitites péponted dvero dgrerminad graimetrienlly, therefoet, flctuations

. I ilities .be ater than . those cal cul.ate )

in Bt e postinlE YRS AR PR Rsov e bEfteeh PD a0 rimute

tinfepBirdyy indic iy that 36 AliMittdPWas $iffidicnt rehdOEuiliihidRin most cases.
occur experinment the solubility is

Fogi b BRRAGHF oo the dess ERhle Torn. KRETLGH Golesdibary g remaining solid
sh&Q R4t oh & sith b BnéthELéPh B8 nSOHEER Hur\i\@gStP%QG%iﬁtg?xperiment. The

solubility is listed as "greater than". Form A

solybylity yakwey forF agmof g sigpilghtorkorm 4. Fonm Ezopverted to Form A during
théjé)ﬁﬁh]lﬂ')@nlt Pﬁs%g)iﬁztﬂl: attern, thgrefore, e solubiljties ogsetr\ée%téor Form

am no] sul fonyl }-2-t |opﬁenecar oxan de was oun
E reprssertdiarhi A or @ mixmure of ormoBand ¥ooltpgeneral, Form C material

VA LBt hyl ] .(25 m.
o-FEFATRIBL AEAEy CFPLAM Oy R Dl i
mai¢redd [did notathaape fori3during the pxpdrisherhy dr of ur an ( 1|32

/ d t 7 gl L T 3 oW,
For iR RerP o SEE ML s HieF oh ot SSmlEr bfptlEhayp-3- 1.0
dimethyr-S-ittﬁoaaﬁgs)}-amthpﬁbﬂj'l } .a@tﬂﬁi.o}mérf(ébarbExﬂ?fgﬁle fn ?ﬂﬁﬂlg&;NIrious
SOLUBILITY t ri acet one )
R AL 43 5ok S Eovh £/ oSSR & uriog
thd\solhtiti 3t dNpletiaien® theteforédvhe salbilinPbMEéray E vedsl Hod dbeenined. Form

VRO), 144 th | (Et 9 ethyl acetate (EtOAc) 21 .
C éfg&gh)@sa Q'@he*ie%% qgwatﬁ?av 9?%@& 5@1 d not comEt dyrmecthy salybility

experiment. Based on the solubility data, the stability of the forms was determined to be

Form A > Form C > Form E.

a. Approximate solubilities

The approximate solubilities of N-(2-acetyl-4,6-dimethylpheny!)-3 {t(3, 4
dimethyl-5-isoxazolyl)-aminolsulfonyl}-2-thiophenecarboxamide in Form A in
various solvents at ambient temperature are summarized in Table 3. The approximate
solubilities were estimated from experiments based on the total solvent used to give a
solution. The actual solubilities may be greater than those calculated because of the use
of too-large solvent aliquots or a slow rate of dissolution. If dissolution did not occur
during the experiment the solubility is expressed as “less than”. If the solid dissolved
before the whole aliquot of solvent was added the solubility is listed as “greater than”.

Form A of N-(2-acetyl-4,6-dimethylphenyl)-3- {1(3,4 dimethyl-Sisoxazolyl)-

amino]sulfonyl }-2-thiophenecarboxamide was found to be most soluble in N,N-
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propanol <9 tetrahydrofuran (THF) 19 toluene 19
water <8 a To determine the solubility
wo@btisp®doaret yl - 4, 6- di et hyl phenyl)-3 ( 1(3,4 PCT/US2007/017356
di met hyl - 5i soxazol yl ) -am no] sul fonyl } - 2-
t hi ophenecar boxam de in various solvents, a test
solvent in neasured portions (usually |I OQuL) was
added to an accurately wei ghed sanple w th shaking,
stirring or sonication at anbient tenperature until a
dimethyifosrahmideq@50 el §,Kollbwsd by dithethglsal fbkiﬂé €144 mg/mL),

s T R SR e T
seS Thbilei3, bkio®s FoRM A @ag faaidab b@%ﬁaﬂiﬁglf' BslubR! lﬁrmctﬂil dth&, hexanes,
solvgnt portions utilized or to a slow rate of

prepanobend WBKT- val ues are rounded to the nearest ng/ni.

20 WO 2008/ 019072 PCT&@Q@H 017356 Form A The XRPD
pattern for FormA is sho e 4

bel ow I | QQLVEMRS in the XRPSOUIDHBIIhH‘XBQingImWh
OULI TCCITI UI Mmoot :L CII IJI UUUD 1 I UIII DFUVV
evapor% gﬂ gm)cool s, | and vapor di ?fu3| on
cryst al |'i zadetees. 5 Tabl el 4. XRPD peaRs for Forns f\ C
and Form A-FormC Forrd E 8 46 694 6_0Q2 11 26 56

10. Silfh‘%?m?ﬂ‘aseiﬁﬂﬁlzkz 1b.2 10.46 111386 15.34 12]28

12.26 16y bthesid 12. 72 16,66 14, 54-33.6 16. 88
15.02 14 66" 17 64 15 96 15 02 18 7 16 4 15 92 19§32

18, Mglimgnthylfopmamigde (BMHE)| 66 20. 98 1R%2 17. 08

Dimethyl sulfoxide (DMSO) 144
ethanol (EtOH) 9

ethyl acetate (EtOAc) 21
hexanes <9

isopropanol (IPA) <10
methano! (MeOH) 21
propanol <9
tetrahydrofuran (THF) 19
toluene 19

water <8

To determine the solubility of N-(2-acetyl-4,6-dimethylphenyl)-3-
{1(3,4 dimethyl-5isoxazolyl)-amino]sulfonyl}-2-
thiophenecarboxamide in various solvents, a test solvent in measured
portions (usually 100uL) was added to an accurately weighed sample
with shaking, stirring or sonication at ambient temperature until a
clear solution resulted.

Solvents are listed in alphabetical order
Solubilities were calculated based on the total solvent used to give a
solution. Actual solubilities may be greater due to the volume of the

solvent portions utilized or to a slow rate of dissolution. ‘Values are
rounded to the nearest mg/mL.
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21.82 20.32 18.08 22.32 21.24 19.44 22.9 22.22 20.04

23.36 23.12 20.84 24.56 24.56 21.18 25.02 25.74 21.8
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38. 9%oiha AND 2008/ 019072 PCT/ US2007/ 017356 The IR and
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lé; %‘?-Fz 146 13%%3 $63 1&5 999, tﬂﬁos 902, "and
SIQ G VaRratiqns, plog; cpols, and ¥ sipm crystallizabions, of For s

C or E. Tabl eTabld 8 MBgEﬂEs ﬁ?rFBrA.s&@%d% Form A
FormC FormE 31551 239 3268 3113

3129.9 3100.7 RzEorm &114 Fprm C Form E
8.46 6.94 6.02
11.26 7.56 10.54
11.72 8.16 11.22
12.2 10.46 11.96
15.34 12.28 12.26
16.06 13.44 12.74
16.66 14.54 13.6
16.88 15.02 14.66
17.64 15.96 15.02
18.7 16.4 15.92
19.32 18.26 16.2
20.7 19.04 16.66
20.98 19.52 17.08
21.82 20.32 18.08
22.32 21.24 19.44
22.9 22.22 20.04
23.36 23.12 20.84
24.56 24.56 21.18
25.02 25.74 21.8
25.76 26.34 22.44
26.34 27.14 22.94
27.22 27.68 23.82
28.68 28.68 24.82
29.32 29.54 26.52
29.88 30.3 27.4
31.1 30.56 29.5
31.5 31.78 30.6
31.82 32.18 31.94
32.66 33.2 32.74
33.68 34.58 33.22
34.32 35.5 33.82
35.06 37.54 36.14
35.34 38.54 37.82
35.78 39.84 38.36
36.18 38.96
37.24 39.62
37.84
38.96
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1799.6 2738.4 1658.8 1764.2 2687.8 1648.8 1738

2612.6 1592.5 1726.2 2544.8 1522 1649 2530.4 1498

1593.9 2508.3 1428.8 1562.5 2439.4 1375.6 1517.7

2391.1 1356.9 1499 2337.4 1346.7 1466.8 2302.6

1304.2 1440.3 2271.8 1276.8 1427.6 2200.8 1249.2

1376 2167.5 1222.6 1362.8 2103 1 1184.3 1351 2068.9

117Q., 1,513 6 20 5 1150. 4 06.5 1 2 ..
12608 TRl Ratdp iy dre ymayizp s Tgbles 3 20g & Apfplofied in Figures

4 ahB 82 r8pdQidelyd The IR Ipéctifife 6f Forhd 24h&s urﬁd&ﬁpéﬁk& 5@% 19, 3156

1012 7 1589. 7 993. 5 1082.9 1526.1 9509.
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Table 5. IR peaks for Form A, C and E

Form A Form C Form E
3155.1 3919 3268.8
3113.9 3888.6 3129.9
3100.7 3782.7 31144
2986.9 3241.1 3004.8

2971 3116.5 2982.3
2920.6 3082.1 2929.3
2860.3 2989.7 2858.4
2798.7 2965.2 2762
2735.9 2928.6 2604.3
2604.3 2861.3 1769.2
1799.6 2738.4 1658.8
1764.2 2687.8 1648.8

1738 2612.6 1592.5
1726.2 2544.8 1522

1649 2530.4 1498
1593.9 2508.3 1428.8 -
1562.5 24394 1375.6
1517.7 2391.1 1356.9

1499 2337.4 1346.7
1466.8 2302.6 1304.2
1440.3 2271.8 1276.8
1427.6 2200.8 1249.2

1376 2167.5 1222.6
1362.8 2103.1 1184.3

1351 2068.9 1170.1
1304.6 2018.5 1150.8
1278.4 1906.5 1139.2
1250.9 1816.8 1119.8
1224.2 1771.8 1072.6
1187.8 1682.8 1041.9
1153.5 1657.4 1024.9
1136.4 1602.9 1012.2
1118.7 1589.7 . 993.5
1082.9 1526.1 959.3
1036.7 1494.6 911.7
1023.6 1460.8 891.1
1012.9 1425.3 861.6
1000.3 1402.3 837.3
957.2 1378.7 800.5
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799.3 1253.3 644.9 780.6 1220.5 622.7 755.6 1189.6
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1140.3 489.5 670.8 1126.2 468.3 657.8 1100.7 439.3

636. 2 1083.8 420.3 622.6 1036.4 402.4 607.8 1017

588.9 987.4 547.9 956.5 532.5 917.8 493.7 895.8
469.1 864.3 4d9.FoiBA 5] #20mIC8T1. RBord3. 4 784.6
775.9 746 728 4 9070b. 6| 6B383 665.1R1.p52|7 633.4
604.9 892.1 1345.6 752.3
861.9 1306.2 732.3
850.8 1292.2 709.9
836.5 1272.6 670.4
799.3 1253.3 644.9
780.6 1220.5 622.7
755.6 1189.6 606.5
732 1178.5 590.1
711.5 1152.8 547.4
699.6 1140.3 489.5
670.8 1126.2 468.3
657.8 1100.7 439.3
636.2 1083.8 420.3
622.6 1036.4 402.4
607.8 1017
588.9 987.4
547.9 956.5
532.5 917.8
493.7 895.8
469.1 864.3
439.7 839.5
420.1 811.2
403.4 784.6
775.9
746
728.4
705.6
680.3
665.6
652.7
633.4
604.9
581.7
548 .4
528
513.4
495
465.7
4422
421.6
405
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waR0van19penks for
3113.
2988.
1658.
1647.
1464.
1461.
1417.
1307.
1291.
1094.
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3116 3130.7 3100.7 3082.2 3114.9 3013.8
3003.5 2971 2963.2 2924.9 2923.8 2928.3

2768.3 2860.1 1648.2 2736.5 2737.3 1603.

1683.9 1523.3 1605.9 1654.6 1496 1594.1

1519.1 1588.8 1419.1 1497.8 1522.7 1386.

1494. 3 1367.3 1414 1462.9 1357.1 1379.6

T340 1328 Rampmpepsdo Koy £ agdJo 3

1182. 4 [12P&rmh AL272 Ebril¢9. B Foh&/E 8 [1251.
1153. 4 |123013.467 3116 3130.7
3100.7 3082.2 3114.9
3013.8 2988.3 3003.5
2971 2963.2 2924.9
2923.8 2928.3 1658.7
2768.3 2860.1 1648.2
2736.5 27373 1603.2
1647.4 1683.9 1523.3
1605.9 1654.6 1496
1594.1 1603 1464.1
1519.1 1588.8 1419.1
1497.8 1522.7 1386.2
1461.7 1494 .3 1367.3
1414 1462.9 1357.1
1379.6 1417.8 1345.8
1367.1 1384.5 1304.8
1350 1358.8 1275
1307.4 1346 1248.5
1274.2 1306.7 1223.8
1249.3 1291.7 1182.4
1225.9 1272.2 1149.3
1187.8 1251.6 1094.4
1153.4 1220 1067
1081.9 1187.9 958.7
1037.1 1177.6 910
1013.1 1150.9 855
957.2 1100.1 837.1
907.5 1083.8 754.6
850 10159 709.1
836.5 987.6 664.2
810.7 957.9 644.7
755.9 916.8 607.5
710.3 896.5 592.8
678.3 865.8 5494
659.6 838.9 533.6
638 783.3 484.4
622.7 745.8 468.2
612.2 727.3 440.2
590.8 ~_705.4 419.7
565.4 680.6 400.1
548.6 663.5 3724
532.1 625.2 3253
479.9 581.7 302.7
469.3 545.4 276.3
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1081.9 1187.9 958.7 1037.1 1177.6 910 1013.1 1150.9
855 957.2 1100.1 837.1 907.5 1083.8 754.6 850

waomso®o7N9.1 836.5 987.6 664.2 810.7 957.9 BAHUS2007/017356

755.9 916.8 607.5 710.3 896.5 592.8 678.3 865.8
549.4 659.6 838.9 533.6 638 783.3 484.4 622.7 745.8
468.2 612.2 727.3 440.2 590.8 705.4 419.7 565.4
680.6 400.1 548.6 663.5 372.4 532.1 625.2 325.3
479.9 581.7 302.7 469.3 545.4 276.3 24 WO

2008/ 019072 PCI
441.7 514.9 234

199.5 372.1 4

123.6 274.5 3
326.1 171.1 2§

[/ Utodaw A/ OIL7 $obm Eorfm Form@mn € Form E
.5 44421. 2] 4931%59209. 6 23%03. 7|464. 9
Z 4. 523492 421.[ Iyg. & 297.4 405.9
2 H038- 7| 3746¥g 2T Bog0d. L] 208.9
897 T {24y 169.9
323.5 421.3 160.2
297.4 405.9 123.6
274.5 384.9
248.7 3729
219.6 355.1
208.9 326.1
171.1 288.5
147.4 245.2
118.9 226
193.3
168.4
136.2

The Form A Raman spectrum has unique peaks at 3100, 2970, 1414, 1350, 850,

and 640 cm-1 that are not found in the spectra of Forms C or E.

Thermal data for Form A are summarized in Tables 7 and 8 and plotted in

Figures 8 and 9. The TG curve shows a total volatile content 0of 0.1% at 175 °C,

indicating an unsolvated material. The DSC curve exhibited an endotherm at 143.8 °C,

which is attributed to melting based on hot stage microscopy data (Table 8).

Table 7. Thermal Data for N-(2-acetyl-4,6-dimethylphenyl)-3-{[(3,4-
dimethyl-5-isoxazolyl)amino]-sulfonyl}-2-thiophenecaboxamide Forms

Form DSC Results TG
(°0)* Results”
A endo 143 .8 0.1
C endo 142.8 <0.1
endo 148.7 -
E endo 148.5 <0.1
endo 145.9 -
A+E endo 144 .4, -
149.1
Pattern D | endo 145, 150 0.4
amorphous | endo 60.0, -
149.3 4.0.
endo 63.8, -
149.4
endo 57.3,
149.0
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Moisture sorption/desorption data for Form A are summarized in Table 9 and
plotted in Figure 10. The material shows minimal weight loss or gain during the
experiment. The XRPD pattern of the sample after the experiment was completed
indicates that the material remained Form A. Based on the moisture sorption/desorption
data, Form A appears to be a non-hygroscopic material.

Table 9. Summary of Moisture Sorption/Desorption Data for N-(2-acetyl-
4,6-dimethylphenyl)-3-{[(3,4-dimethyl-5-isoxazolyl)amino]-sulfonyl}-2-thiophene-
caboxamide Forms

Form Moisture Balance Results XRPD
Results
A <0.1% weight loss at 5% RH, A
<0.1% total weight gain at 95% RH
C <0.1% weight loss at 5% RH, C
<0.1% total weight gain at 95% RH
E <0.1% weight loss at 5% RH, E

0.15% total weight gain at 95% RH
Pattern D | 0.47% weight loss at 5% RH, -
1.82% total weight gain at 95% RH
amorphous | <0.1% weight loss at 5% RH, amorphous
0.99% total weight gain at 95% RH

Based on the characterization data, Form A appears to be an unsolvated, non-
hygroscopic, crystalline material that melts at approximately 144 °C.

2. Form C

The XRPD pattern for Form C is shown in Figures 1 and 16. The IR and Raman
data for Form C are summarized in Table 5 and 6 and plotted in Figures 12 and 13,
respectively. The Form C IR spectrum has unique peaks at 3502, 3241(broad), 1684,
1525, 1402, 1293, 1140, 1017, 927(broad), 916, 896, 873, 810, 784, 775, 746, 728, 706,
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3.FormE
The XRPD pattern for Form E is shown in Figures 1 and 17. In the polymorph

screen, Form E was most often produced from fast evaporation of solutions or
antisolvent crystallizations. The IR and Raman data for Form E are summarized in Table
5 and 6 and plotted in Figures 18 and 19, respectively. The Form E IR spectrum has
unique peaks at 3271(broad), 3129, 3005, 2943(broad), 1521, 1183, 1169, 1072, 1042,
911, 855, 752, and 645 cm-1 that are not found in the spectra of Forms C or E. The Form
E Raman spectrum has unique peaks at 3131, 1418, 1066, and 645 cm-1 that are not
found in the spectra of Forms C or E.

Thermal data for Form E are summarized in Tables 7 and 8 and plotted in Figures
20 and 21. The TG curve shows a total volatile content of 0.1% at 175 °C, indicating an
unsolvated material. The DSC curve exhibited an endotherm at 148.5 °C, which is
attributed to melting based on hot stage microscopy data (Table 8). A decomposition

- exotherm is observed above 200 °C. A sample of Form E generated in the polymorph

screen displays an endotherm which is broader and slightly lower in temperature.
Moisture sorption/desorption data on Form E are summarized in Table 9 and

plotted in Figure 22. The material shows minimal weight loss or gain during the

~ experiment (<0.2%). The XRPD pattern of the sample after the experiment was
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from methanol, as summarized in Table 3; the XRPD pattern is plotted in Figure 1. The
DSC and TG of the amorphous material formed from the slow evaporation of a THF

solution are shown in Figure 25. The TG curve shows that the material gradually loses
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Initial Conditions XRPD
Form Pattern
A 22% RH, 3d A
A 58% RH, 3d A
A 75% RH, 3d A
A 93% RH, 3d A
A 40°C, 114 A
amorphous 40 °C, 36d amorphous
amorphous 70 °C, 4d C+E
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2P0 = preferred orientation

®SS = small sample

Interconversion Experiments

Interconversion studies were performed in 1:1 methanol:water, toluene, and
ethanol using Forms A, C, and E, and the data are summarized in Table 12. To confirm
that Form C is one form and not a mixture of forms, a sample of Form C was slurried in
ethanol for 16 days. It remained the same form, indicating that no interconversion took
place and it is indeed a distinct form and not a mixture of forms.

Experiments using Form A versus Form C in these solvents yielded mixtures of
the two forms, most likely due to the low solubility of both forms, necessitating longer
equilibration times. Slurries of Forms E and C together yielded solids that are mixtures
of Forms A and C or Form A alone, indicating that Form A had nucleated during the

experiment.
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th atBaEsg{i %%Q&%SQH%&% ggafjﬁgﬁrpg atpggars ¢S BE e EDdred form of N-(2-

acetyl-4,8-dimethylphenyl)-3-{[(3,4 dimethyl-5-isoxazolyl)arninolsulfonyl}-2-

thiophenecarboxamide at elevated temperatures and when Form A seed crystals are

present.

If a saturated solution of this compound is allowed to crystallize at low

temperatures (5°C), without the presence of Form A seed crystals, then Form E is

produced. Form E appears to persist and does not readily convert to Form A.under these

conditions.

Experiments conducted at all temperatures which involved Form A or C

seed crystals resulted in the crystallization of Form A, however, the formation of Form A

was slower at lower temperatures.

In certain embodiments, the process for crystallization of N-(2-acetyl-4,8-

dimethylphenyl)-3-{[(3,4 dimethyl-5-isoxazolyl)arninolsulfonyl}-2-

thiophenecarboxamide provided herein produces greater than 70% polymorph A. In one
embodiment, the process yields about 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%,
98%, 99% or 100% polymorph A.

In certain embodiments, the process for crystallization of N-(2-acetyl-4,8-

dimethylphenyl)-3-{[(3,4 dimethyl-5-isoxazolyl)arninolsulfonyl}-2-
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I nterconversion Studies for
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XRPD (days) Resultsb ethanol A vs. E 20 A+HE mn A

vs. E 27 Atpk 4- Avs. C12 AC16 C Cuvs. E 44 A

1:1 Avs. E 20 A nethanol :water Avs. E 27 AAvs. C
thidbghekeCarbSkamidelpievidedRiierdinvgrodiices @réater$han 20%polymérphAC. In one

emfpfgent, 1 broceds R anoth 19 {86 F0oR o0 Feashe, 9,

98%999%Eor F00% PSlymdpRId. sanple; min = minor D. Process
for the preparation of Forns A, C and E Based on the

cr ydpsertpinembodiments, thegrasess fop paatallizagon of NE2-peairb-
duﬁ%mp%nﬁi%b%[(ﬁ@ %ﬁﬁil:thil §-1§B)J£E$1wmﬁ}?di§dlffon§t}{ p(3,4

I Ssoxazo arni nol sul'f
thlphhwﬁ@ﬁezs@n@smwded ereis) producey gr@ﬁqxethm 0%podymiomhdh In one
enfBilThéht SHEDr Sy RIR MbG: 7dhsPTRBOGy, 4300 DBAT AL 68, 97%,
sol utionh o I's” conmpound " to cryst I'Tze
98V W97 enti>apalysorpBE) , Wi t hout t he presence of Form A
Seect cr y%@:&ulallgﬁgnﬁo mlgtrat i gfd t Cecg)m E)Cs){tig S
appears to persist an ot reallycp et t
For fhotmuiatiens bﬁﬁsesulfon@des aresproﬁdpé herean ﬂ§1ed‘onﬂuﬂatxemb are
at_al.l t eratures which inkal ved Form A
coftoBiind SFREHR Hf SfmiM e Nop pt e Ry AT Pafvies hERE The
compogitiens afelsaitibsle fort draharaf pdrerta) a@rrrnblihﬁtdeoxfsl Stt&hlf cathpositions
. l.oyer tenperatures. In cerfain I men t
mcﬁ?%ﬁ&'é“‘? r SEPFLYAS fai’éett? d’l’FPSFS‘tﬁﬁlag’ il cﬁp%ﬁes powders,
susthined Péibiﬂé%ﬁﬁﬁla@or{s[érﬁ #hy other suitable formatlon In one embodiment,
di net hyl - 5-i soxazol yl ) arni nol sul fonyl }-2-

Compalﬁﬁawéaf%%ﬁﬁqx@ HfreoRillps datl et Merﬁhcms(fam@gufjlp@m gf tablets,
capdidel and%GtR&G BR Fdtthufatidnd a®known to those of skill in the art (see, e.g.,

Ansel, H.C (1985) Introduction to Pharmaceutical Dosage Forms,, 4th Edition, pp. 126-
163).

In the formulations provided herein, effective concentrations of a single
polymorph is mixed with a suitable pharmaceutical carrier or vehicle. The concentrations
of the polymorphs in the formulations are effective for delivery of an amount, upon
administration, that ameliorates the symptoms of the endothelin-mediated disease. In one
embodiment, the compositions are formulated for single dosage administration. To
formulate a composition, the weight fraction of compound is dissolved, suspended,
dispersed or otherwise mixed in a selected vehicle at an effective concentration such that
the treated condition is relieved or ameliorated. Pharmaceutical carriers or vehicles
suitable for administration of the compounds provided herein include any such carriers
known to those skilled in the art to be suitable for the particular mode of administration.

In addition, the compounds may be formulated as the sole pharmaceutically
active ingredient in the composition or may be combined with other active ingredients.
Liposomal suspensions, including tissue-targeted liposomes, may also be suitable as
pharmaceutically acceptable carriers. These may be prepared according to methods
known to those skilled in the art. For example, liposome formulations may be prepared
as described in U.S. Patent No. 4,522,811.
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(see, g. Ansel, H. C (1985) Introduction to
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that for any particular subject, specific dosage regimens should be adjusted over time
according to the individual need and the professional judgment of the person
administering or supervising the administration of the compositions, and that the
concentration ranges set forth herein are exemplary only and are not intended to limit the

scope or practice of the claimed compositions.
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feg'é‘i"?&ﬂaf’ft\}@sm% Bf agPlutiPR, SHSREIOR: ?W“lertthﬁlhge- The form of the

refUMgRGR U dePbndsAFonS n@hb&tIieedtSrs| RN ®FiStended mode of
topical or |local adm nistration to form

adpyinististion andcthe seluhily pf thsrrompopn sueseleetedicariardedehigle. The
<R AL BT foB A 0 p 1 0

_endot hel I n- medi ate
dispsderemgbaditidn tEhted @od ceayt beagrpirically detemmieedonpound i n

| nacfRRRLatiBgs Mo protBE Rl «8ig S AR Rrly s and apimpls in uni
dos#pe fdonggecls ahmbldig capsutesy pillsasbwders teedrades, pRfild paretéral
Sof or mul ati on as \Nelérﬂraf t her factors. kno to those of
Lopiops of grisprsions, Bnar il solHoRs oriSHRENSIons, AT0 aHwater grpisions
contining siieibbdqipintiaies sfihedphouads, partiohlacly the PRArahesutically

orally, parenterally, rectally apnd topically_ and )
acrepialf §al G e sshrmERks, tideol; Jbe RhmerHirally shyrageutically
actiO¢ cEn{PIUdE andl QErivAtRRE BRAMEofQre ARMNAEIAL SHARDIH&ES in unit dosage
such as, gl aucoma, fornulation for intraocular and al so

foym Pram iipkaflosags &ermso W nitsdass derapiscised heretn refiprs to physically
diRehe dhii®flitabfeatds Hufan AR ahbll 8Lt gnc:.’r' §§&ﬁ§§& irR%ﬁhuauy as is

adm ni stration. Reconstitution of a phrlize .
kngywde the ast. diggh apitdpse eantpins acbredstermine tyeEtheftgrapeutically
o et at] e IS e
ool St WIMALE AR I OTUIASG DO oation wi

therepquised phdrmabewtidabearsigs lvehisle er difueat Fixainplasaifiupit-dose forms

. 1St ration -.Lnaglu renteral and aral
indBE am Bou B BloBt iy PR R anllE, R isoge forms
miyobe phniaista@edin fractiorade nndtiples theeadfanenultipleadose tfoyh sad plurality
of SRS CIos3 88 FosB e Epdtilin g singlR sproangEiode adgpinistered in
se'gx:e'gﬁedli unit.dosaforne Eitﬁhllpldleif mlflfiglgdiol@é forlrri%QhM@Hﬂ via®)®ottles of

co cecting, propylen gl ycol .or other .
‘a‘gﬁ%ﬂi 8%1?531%&'5?8}%@,8 °§m‘5ﬁ>r 8?‘2‘8’%535“9% Audtirle dope §§m is a multiple
of hahzipkesalvhich ale AdtdegRphet in padkabpigs. anti oxi dants,
SUCEIE@S ascorbic acid and sodi.um bisulfite; chelati ng
agent's CORposItionLan capiaihlans withdhe artiisdperediond; adiluent such as

ladt&de] AlcrodeUiicBIcium pHESphALe, BF 84rBbBinethyILERIIBSe; ANGbricant, such as
phosphat es; and agents for the adjustnent of tonicit

. , y
MAZREH URSIEASHFFAICIHMsatete and talesandskinder-sueh e starch, natural gums,
sufd EPAIR hERSefAth, BRicBIL lnﬁﬁﬁs‘gfé, !ﬂof\’?ﬂghﬁolicﬂh RAAARDsEs a]md
syringes or ~ 30 single or multiple se vial's nade o

degjvativss thareef; pevideng cresposidonesrnd atheresuclabinders known to those of
skill in the art. Liquid pharmaceutically administrable compositions can, for example, be
prepared by dissolving, dispersing, or otherwise mixing an active compound as defined
above and optional® pharmaceutical adjuvants in a carrier, such as, for example, water,

saline, aqueous dextrose, glycerol, glycols, ethanol, and the like, to thereby form a
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In instances in which the conpounds exhi bit
insufficient solubility, nethods for solubilizing
weewpoweds nay be used. Such net hods are knownP€DUSI0TE17356
of skill in this art, and include, but are not
l[imted to, using cosolvents, such as
di net hyl sul foxide (DMSO), using surfactants, such as
tween, or dissolution in aqueous sodi um bi carbonat e.
34 WD 2008/ 019072 PCT/ US2007/ 017356 Derivatives of
solutien oo syspanden. 1§ desired sthp pbemugeutifal tcbmposmpn o ts ad‘ra'mistered
I fornu atln ef f CtIV ar nae |
mad el RAIE Rinoarmb T R Bt HibsRABRLRER o pfflme agonts
emali;hﬁyxrtg‘ agenes, St.lk(flﬁtﬁﬁlﬂilngagémnﬂm Bd{fejing bfients lﬁxﬁﬁﬂnletlikegfor example,
re sql ut.i o suspensi on, enul sion or
acqipesd ?ttﬁi?ncasﬁloaﬁ’&nee H%%Yﬂtt‘gﬁ’gsoﬁli” 8n%lewém§1qs%wlamme
sodumliteite, @ficthatdlfhine old¥td, bl RehdrREch H%e%rﬂsﬁ e G tids of

adn1n|strat|on and the solublllt he conpound in
prepReng snehedosase frms e rowier il beﬁﬁ)@areehft@ fhcisg gkilled in this art;

forcé%ﬁﬁﬁ')% lsgd R@Hndg‘i Hﬁ’ﬁhﬁﬁ&@%ﬂéa‘?r SciELd, Mtk PidlisiRe Company,

synpt ons_of sease i'Sorder or condition
Eastpadiadl ¥h (Edﬁaan B87% ﬂﬁ\emmosyxooeméomwemn thhkee administered will,
t r rat

n &8 VR B U 85508 ST Bk Sy IR,
allmpsuhesymmiﬂssﬂﬂmtmbeectsubw@,nul es st erile par ent er al

sol or__suspens L ut i

S 8RS dins SR EBEPS R Ao EE kiR if g range of
0.09674 ®bl (%, wathi the balanaf mhdeup ﬁﬁmmﬂsquedmbr:uiaa (1 pret;iaeed For

I MRce tlcal ccag@able S such

ord ARG E s PR il oy iPE cRTeEr oA (imed by
thedatorperationpdany of giRthofi@ally aipl®edidyeipisits, 30éh as, for example

fornulat?dﬁgg ?dn1n|§tered In unit dosage 15 forms or
Phammacrii e gEiay 8t PARRCL IBRiose.GHATeh MBRgRESIHEN steRgtcn iy, cellulose

defidtR/eS, MlMﬁﬁis%ﬂlos@' SIGESdel stitbieS nﬁéh&s’i%%af&fnate or sodlum
human and ani mal subjects and packaged i ndi vi dual

sagcharip \gigh gomnpopitions includs splutions, syeransians: @blets, aapsu{es powders
an®5&HShEd mnshgg SRt dng, ﬁch&% S%Jt{;ﬁt ﬂgméa't& b pYant@&td Ve

compound icient to pro esl red therapeutic
migrforpeapsulatedzdeliyetyaysiemsyinchbiodégradatde hieepmpatible polymers, such

c a
as g@?{#lﬁt Eetg%feﬁg‘ m&?%éﬁ%g f%‘lélghlgdgg ?ié)§ ]dc gﬁér E&ggﬁhoesters,
polyrlnﬁtwiaﬁishad@tpaskMgﬁ@ds ﬁhrl meparatxmapﬁ these fdzimulatmtmseare known to
m ni r ed | or
thosg ggglgfi nﬁ‘ﬁl fl‘l? BP em§8 lgxefn&, cgn mg?%?%f?r{l?osué?r{% may contain
0.00d &4t 100 agtive ingostiers, ihanothep ambadimierit 0. 128 $%en iyl another
m@ ataugir ’,be adm nistered in segregated unit-dose
S 3ﬁ%§és of nmultiple-dose fornms include vials,
bolt ll’lTheSsaIlﬁ, sut:labsl ﬁid&ll rﬁrszlalmdpﬁﬂlhef&cme &ﬁhpélﬁﬁlls @iayﬂid]ireﬁ&r?d with
a ns. Hen nmul tiple .dose formis. a tiple, 25 o
carfitr Pgbarelse e apmounf aEa B gR R BnRHO HETE RGCY: P as time
relé&ﬁﬂbﬁhﬁlhﬁﬂnmfboﬁﬁﬁlésal n along with the active
i ngredient: a dlluent such as |actose, sucrose,

di c Aiheifarmplatenmey be includerqthsnactive grrppradsi@btain desired
corlanfa'tx@ﬁN)f pl%H@l"ﬂle§3T hé&ﬂ%ﬁhﬂ%??&ﬁﬁ?& Eor ﬁ%‘h;&tﬁé@euncally

stearate and talc; and bi nder such as sta ,
acoeptablesaligiang derivatives algergqusai@a@r@géxeaqmnmajg plso bsadvantageously

ad Rl Se RGISfor %lrz%?eﬂ Py f)fogh%'%ktncepu Sgésl{l)gétgér R aiGher

derivatives there one rospo ones and ot her
phammedsoksigichd pgermk@@wnﬂ@ thergpgerad,ﬁrt to be of value in treating one or more of

the diseases or medical conditions referred to hereinabove, such as beta-adrenergic

r-D

blocker (for example atenolol), a calcium channel' blocker (for example nifedipine), an
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skill in the art. Liquid pharmaceutically

adm ni strabl e conpositions can, for exanple, be
w@e@par®d by di ssol ving, dispersing, or other w&BUS2007/017356

m xi ng an active conpound as defined above and

optional' pharnmaceutical adjuvants in a carrier, such

as, for exanple, water, saline, aqueous dextrose,

gl ycerol, glycols, ethanol, and the |like, to thereby

forma 35 WD 2008/ 019072 PCT/ US2007/ 017356 sol ution

angiotensspainyening entzynie (ACE) lnltlbﬁoxmﬁﬁf gxanpld lisiadpril), a diuretic (for
ni.st e al so contai n m nor

Ition.to m I
e oGP B S RN e e B o B Ay me (ECE)
mMﬁItbli ofgr @ﬁ'.“[,‘ﬂ? ?hospnufasmﬁym)n 8 n&gtﬁeﬂ tﬁﬁd?pal?na@;%elmﬂp)ahmiguor,
u ering a ents. an t he | Ke or exa e
dD ugtass thkitary %tflgrlc e¥ide dargm AR Arti-gxidaph @ Yasedilator, a

dog%meta@anﬁo %Q{e%%ﬂbéctﬁé agetnh e, B%eé-afé@ﬂiét”ﬁn anti-coagulant, or
acet at e, trlethano am ne eate an ot her such

a thepsphalytioggens| It iep ﬂi’@d@déﬁtooﬂrtb%iéﬂ?mgo@b@ﬁn% thegrpyr eongitutes a
fufthé& éﬁﬁ%f tHe co%ﬂdsn%s AR Mt as otfﬁ'eﬁtlﬁ%? Bﬁk}laé(ﬁ%rélﬁ

this art; for exanple, see Renmington's maceut | cal

Sci ences, Mackl-PHoringlatinpsdonpeslpdministragion Pa. , 15t h

Edi té) it fQr: ' 0 .

R ph RSy AT RIS 08 e SHTALL S A o
dosdget floems etei vabletsonqmuh:d gmnules, and bk pavders iTypes bf)oﬂal)tablets

- al| i th sl S
in g OB AT e R i SR FRU AL BF oot svear-
cohfed ot fikgecoated. Gaﬁﬁﬁ% hay lb@ﬁ%dvmtsbfttgbﬁtlhaﬂaﬁﬂﬂes wele gHanules and

fromnon-toxic.carrier red. F
PO Y phBrayidetinienrertibecben o R IE ervesispt Ky S5 the combination
ofrwrerf ﬁ@fb?leﬁﬁfmeﬁmttb{ﬂ:ibsb%kﬂlléﬂlﬁi‘gaeth)‘t t he lncorpoL ation

(0] any o the norma nmpl qye excl jents uc as,,

for '@EsApingmMbpdimentsy %@3 ‘i"?:“al?t“msé‘a%?ri@f 9sagh fargs such as capsules

ortA1E18SPhe BRI PillsBAPRE Rk UdcHe§ anBihR likeRhf BhtafifAnyld fABE
derivatives, sodiumcrosscarnel |l ose, gl ucose, sucrose,

follawHesneredicats oneempends of |al§mnl@fa@§ﬁaf4 pindey @jeliluent; a
dlﬁﬂ@fﬁ?ﬂﬂ&'a@ mg'ik?ﬂrib‘éﬁt g%ﬂdtahpa% o g%ﬁ&&nénd 5 2BV 68i8g agent.

caps ers sustalne ase ornu at1 ons,
suc hEmnplbmf binders imgludadmiagocryy stpllina cellelase, gum tragacanth, glucose

sog]tﬁ%()g&%?aﬂéffélﬂ%g é:igélﬁ ¥(ﬁ[lt¥or?13§§§'§@an %cg ggggi?ﬂ'ﬁi%l% include

ocbnpa ners suc
talgj styltchamegmetsa;m oo Icgllanhy steardtes lycppbtygmymdl stearigaicit. Dlluents

h h
infRue Tl BRI dfer® BierolS it Rairbaac dpaTiiRD apl pigalctum
phobpisate. KMidahesdnclndé, et afe notllimised todudldidad vilicoh ldéoxide.

onte | at ed co sitions contain .0.001 00%
D Rr At ARG BHRS FrpSSROPRBSseaRaBan dedpmpacBalycalate, alginic
aci) gbhﬁn"tareﬁhﬂﬂatﬂ%ﬂirclﬁ %eﬁﬁ)%tezxﬁetﬁmemg&é ,agﬁtU&ﬁlb as ;
odi um s t he active un y be prepare
el aser alorigie Geers ialiic, GrsamIcngay AL therazprayed
ceftifigd Watet S9luble FD AMECRIEY, mixuibs erdof¥hd WwhkEe@SSluble FD and C
fornmul ati ons or coatings. The fornmul ations may be

dyep spspardesk orerlumia hydrateo fyseigaingagersb inglydeguisrgsgdlactose, mannitol
an@ Qi QAL év@%&n@ﬁg %&%&:h% sodillf &ngﬁ Qiccfxé}gﬂr%@ any

I, or a pharmaceutically 30 accept

‘nugeher @éﬁmr@b dried Sawors. ddavosingragprig invédudsi naturahflavgrs exigested from

pl&HY JHHARGANE ahd synthetic blends of compounds which produce a pleasant
sensation, such as, but not limited to peppermint and methyl salicylate. Wetting agents
include propylene glycol monostearate, sorbitan monooleate, diethylene glycol

monolaurate and polyoxyethylene laural ether. Emetic-coatings include fatty acids, fats,
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adm ni stered for therapeutic or prophylactic purposes
together with another pharmacol ogi cal agent known in
wWo b@sgener al art to be of value in treating onECDUSI00T/@17356
of the diseases or nedical conditions referred to
her ei nabove, such as beta-adrenergic blocker (for
exanpl e atenolol), a calciumchannel' bl ocker (for
exanpl e nifedi pine), an 36 WD 2008/ 019072
PCT/ US2007/ 017356 angi otensi n converting enzynme (ACE)
waixad)ishellaay; a(nflmmiamiiﬁm:lllec hhd t¢lliode acetate phithilates CFilrh @batings

. ex le furpo e or dr ochi or ot hi azi

inclade Wyt ?ﬁenifdé‘ﬁ*z O(meshqu%lﬁf%mﬁwbﬂ?m glycol
4oeamba1mb@s@am@mtﬂaar)e, a neutral endopeptidase (NEP)
|nh|£|t an HMGCoA reductase inhibitor, a nitric

oxi d ﬁgrlmmgﬁltlgﬁth; desitedathe salg oggwqmg coyldbe prov1ded ina
coRBBGHbARNACNRBIeEs: it FroRP oL Bk Hfint BF e Stoa 13%91 example,

bet a- agoni st, an anti - coagu ant, or ronp
thea‘gzémosmqn ¢an hedopmulateddn an eotéricivanting tiat pwimtingits unegnty in the

sto'irth%ﬁ%ﬂx réRAGE 'tﬁeﬁﬁc?i%g %ora&gﬁécp{ [thE lﬂgﬁtneoﬁ‘hé I&? Hoshtlon may also be

mposi tions an rea MeNt  provi
forl_nulﬂgd it embimation withanantaithomother atchomgraimht

h d f. h ael )
P QTR e oS 1P 158 SBne i e iBluafS b GpHBn 1 hnaterial of
thecatpsaitgss, adiqaittasser suohl abalfittypoitdarasditibypdssagé unit frms can

tabl ets clu sed bl e zen
cob 3 G buiy s Haly AR Bieh ano BB D sical AR of dae. fbgespnit, for
eximbm ceings of @agas dh&6thePyntbfc Bgdris. qfhe&ﬁfﬁpo@ﬁﬂs%dnrhlso be
ca suI % whi ranul es, and powders may he provi ded
ealsfae‘i‘\%‘g@gﬂw tan fre?"&s@g’é%ﬂ’?’ S HHMYA thsgrﬁgde chewing
guﬁﬂfftthél fike.0A s%ﬁlfp rﬂiﬁ&fn@ﬁﬁh@.@ﬂﬁiﬂn&okﬂ@%ﬁ%%oﬁl&ﬁﬁds sucrose as a

skilled in the art. 15 In certain enbodi nents
SWEEE RIS AEP B ANI LB aIPIe YRSy aY CIYED ARG cgleang%@ob%m es

or t’lqﬁl £li%e mhbGial SIS bdn )leﬁewﬁl? BFhléL Etivel hACHAS wHh do not

the |ike can contain any of [ ow ng
impaig therdesited actiom, cowjitbunatsrias that sumlbmpntrfhc desiredaction, such as

an{%{glrgiefg%#?oc% lsg?&%j tlcg. ﬁsd\xgéc?rglhfg llintge %th%%uncf‘ls used for treating

agen

asthira\ayrhypgrterpent, it anoahqnhml witth bihed brcmchmhlm and antihypertensive
ag%g,;rgfge%élﬁgﬁl | 'gcea%c%%le lx ul o 1e1‘xt ¢ léllggtrxiﬁ%%ﬂg gg%z{]f ‘.l-xglﬁef’lo?(gssgescribed
hewire Higheranuucariteatioins, pq:stbabohnﬂﬁ% benweghtuflthelactiviedhgredient may
be cz $ta magnesi um or cal cium stearate, |ycopodi um and

ReUS% acid. Diluents include, for exanpl e, | actose,

suc I’mﬁﬁnaﬁdh&bﬂty adt8ptable cafrddr$ incliiddiih @lbl&l drtﬁhﬁ@ér@ I lUBRicants,
d.lghos%’ﬁate. i dants include, but are not mted to,

iEgh-dhaiceting agrnty; eRE agepfSs ﬂﬁwg%%m& a@émegtmg agents.

Entdif&-éﬁi@ecptraBﬁb‘ésC BEdHRke 65@e %ﬂ@h@fﬂoaﬁﬂ i iETsSth@ &étibn of stomach acid
ycol ate, alginic 25 acid, corn starch, potato

angfjb?ls%]i’fe %6 éfﬂrﬁﬁgr?@ in the PEAELPY alkaline m@gpesa@@gar-coated tablets are
coﬁ@fé%@éﬁ’ﬁﬁfe@’ﬂo%xkh‘ iFARent G eRé bf‘ﬁhzﬁ’ﬂﬁ@&ﬁxc’aﬂf k%?tﬁbfléj ubstances

exarrp any of the approved certifi
phigd. Kilmycosted tabletsiaeecampressst! tablats whick haverfssh upbated with a

oF @ ofher MFELRYIRERY! Q\q?lﬁgleaéo%r@ség)i%lﬁ% ar&‘é}ﬁﬁﬂr@& §%blets

gents include sucrose tose,” manni
maalptbb'fm@rleathats orecampmssieryerdsutlichg te Mmammyan)amptable

SEBRNAST, mBRtbRAY RN TR SRLGYe GLuSe
l?SFQ.I\;:OI‘ E v%f !}’Ox;‘nl ng agen %ngH géts %agt JS% a eg\/lg Iﬂle above dosage
format Flayoudggfand sweetening agents are used in compressed tablets, sugar-coated,
multiple compressed and chewable tablets. Flavoring and sweetening agents are

especially useful in the formation of chewable tablets and lozenges.
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pl ants such as fruits and synthetic bl ends of

conpounds whi ch produce a pl easant sensation, such
wa@sgosoo7not limted to pepperm nt and met hyl PCT/US2007/017356

salicylate. Wetting agents include propylene glyco

nonost earate, sorbitan nonool eate, diethylene glyco

nmonol aur at e and pol yoxyet hyl ene | aural ether.

Emetic-coatings include fatty acids, fats, 37 WO

2008/ 019072 PCT/ US2007/ 017356 waxes, shell ac,

arrrrmhaid&damhgafbrﬁh@ Gndledd ajueses afteticts Cerlifsivals gdusfensions,

il mco I.ncl ude hydro yethylc Il ul ose, di u

SORHPBY ’E PE‘éﬁ‘?‘lfl YS%%‘S“é’é‘F‘bé?Woé‘ rRAtegY St grﬁ%}g
effeplelsttn? plepafdtiont fedeRbitatedtffom hffe%?&em@%ﬂ&ﬁle‘ét Aéﬁécﬁ@ sbfutions
. desired, the salt of the conmpound coul d be provided in

incjude; forsrramyle iciirs @ﬁ%ﬁyrﬁpbtl’éwgwn? grefeithay eikdn-yydter qr water-in-oil.
enviganaent cRhr *suféeéhmghmgp%oﬁéamgmmné harmaceutically

conposi tion can be fornu I'n ah enteric coatlng
aceqpsablerpamiers ysediin slixing inghude golivants h¥yrups argwoncentrated aqueous
| o) d_j i e .
sl SHEESES s, 8 Ly Bp S LRI i) Sl Sl et
is Mwu-phaseaaytswm dl whxchtolne ligeidcik dispgrsed irethe foih ef smhﬁ globules

d
SRR ltolsr R0, PiarPaARERY pecepisB o vofd i gppplgions are
HOﬁa’fan@ﬁS Isquids, @mulsifydig ygedits andl preseiditiveBuspasigs usei t

s contajnh va us ot her terial.s
phaBRGRySoHly SRPRARIE A gRe NS B BLENaliNes. Phgpimaceutically
ac@éﬁzﬂﬂé SubstAIRks 04 iftinof UPRIveaBeht gidmRlesCRl Y feGoR@i@itES into a liquid
ounds can.al so be adm nistered as aﬂﬁpgnone nt

or%lfdoaﬁg pcl%%@ﬁgqsweeéwwn%?tgpg ag(bq,t§ aceutically

418 Qubs@aHte ked fheeffdrid@cer gediuley, e feRBAditited iifto a liquid oral
a dition, to t he active conpounds, sucrose as a 15

dogagedorn; inglussonganinaddsand soupsecs sathonidjxide. fypleripg gnd
ﬂanBhHé 'agaﬁs al%%st:h @\/9111 of thEHBodE libMge THLA! | al s can al so

be nixed wt her active materials which do not
i npa‘icrlvqmen@ésierénbm serhitop ethyd alqoheltand isafup. Eamples of

e

anflsleshel! Examplesarfiriongaquestsiquids utilyzed in emsisions Includaynineral oil

angﬁcf)l 9s§§§"togn§f‘2%r¥18f55 °”°[‘s°f‘§'q i at entss 1n<§]uﬁie gelﬁ,lhn acacf‘xa tragacanth,

behtzgﬂtedamfﬁurfastaatmnh asl pdlwkyahylbné fc&bnmf masoolester Simpdndmg

1er cqncent n u 0 about % b )
g gt SEEh st Emeldiiiise. HeslS, EReatinthy Yeglm and acacia.
Dnmtmgrﬁemdte|1mb§emcsﬁe@isab5®eaamhgegsms Dedludieshickdse, syrups,

tabl ets ar bjinders, lubricants il ue
glygerinAngd Y F*ﬁJg%eéﬂvgg a%%%wch@s ag;@nwscyc qmigje Ane gaceharin.
W@@B@a‘genﬁﬂﬁkl\wé biopylend @RicH] moRSst&dthte] édi'bi@ﬂﬁirﬁﬁooleate diethylene
tabl ets, because of the enteric-coating, resjst the

glycalimapolgurate apd prlvexyethyleae iguek athes. Qfga&i%?qﬁséﬁ?laf“’e°‘|’“i‘1° and

taitd¥ic Q4! SAIrc@lofRbKdn dixild IRRldeNBaiunrbdafbonaRted sodium
tablets are conpressed tablets to which different

carbgpates Colorpigaaentsdnelude pny ofibe appronpe certifisd avatersoluble FD and C
dy%E’ pin'd%xtlﬁbé et IQQV&‘?I% %&ts@ﬁ@lugé’ Htufad %ﬁ@oﬁ%‘;éd from plants

whi ch have been coated wt pol ymer or ot
sughy ffruits] andcsyathietig blemslls of porapeunds wdsstenrqdam apleasary taste sensation.

co npﬁ&sasﬂldt cﬁgg 0 H&gﬁxtﬁ}éﬁg‘%ﬁ;ﬂ Sio, | utr}?r exarn))ple propylene

conpressi on cyc e ut |z n ca
cagmuefs, abgetable oils or tnglycendes are encapsulated in a gelatin capsule. Such

solutions, and the preparation and encapsulation thereof, are disclosed in U.5. Patent Nos

4,328,245, 4,409,239; and 4,410,545. For a liquid dosage form, the solution, e.g., for
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substances previously nentioned. Coloring agents may

al so be used in the above dosage forns. Flavoring and
wewmenenrng agents are used in conpressed tabl BEHUS2007/017356

sugar-coated, nultiple conpressed and chewabl e

tabl ets. Flavoring and sweetening agents are

especially useful in the formation of chewable tablets

and | ozenges. 38 WD 2008/ 019072 PCT/ US2007/ 017356

Li quid oral dosage forns include agqueous sol utions,
exemiples iro® solyethslmngilﬁm, maysbé diluted wlﬂmiéufﬁcﬁuswﬁm
hreconst m non: ef f.ervescent granul es and
PR Ao B R OIS i SR O PP G measured for
adﬁﬁﬁ@ﬁmmﬁpent granules Aqueous solutions include, for

exa elixirs, g Enul si'ons are either
oi | -4 kﬁerﬂawrly dn %‘l"e“P‘nSO djoral fgripylationssmay Be prepared by

diSORENESEHsp J}MHF% &lecbﬁ\pgﬁﬁ@éf Sl 19%getable oils, glycols,
Pharnaceutlcal acceptable carriers uSed in 1%%|rs
trighyeenidps, piopylene glycswaws (a8 epropnenn carhorate bapdeatber such carriers,
anﬁ%héﬁﬂsgﬂﬁn%fthe%e $4198bns &QJ lq?lg%a mar¥ 6Psot %\%thl}]@%%ule shells.
AN e

contain a preservative. sion 1S a
Othorsusefnl iformulpdonsdnelude thesel s¢tforth sp bk S dtat¢nt NdseRf: @B 8fand
4 d3. gl obul es throughout another |iquid.
’ arnaceutlcally acceptable carriers used in emnul sions
ar e In@naembadimeatstheifomiulatiorsrant scpliq/dcmggagwntss swwhahs capsules or

rvat, ves s ar I
R akBhle ERo iR SR o TR BtbC B, such as
caﬁhﬂesrmaeutetscaddtaimx@ctm pm(BhJ m anotiet ambedimene §0i93%, in another

on-efferv ent gr.anu nsti.t i.nt.0
i T &P iRt embpaintedy Ra55 Y aktibh! S upeR aplymorph
praﬂded!\ﬁ&ﬂeinn 0-25%6/ThnoffiR A E/B6dikidnt 811596, cTaCRReAtbraa binder, such as
substance used in effervescent granules, to be

lagtaseprapicreprgtialiing sellplpses abept drtar10%s inaaether ?rata?ﬁllment about 0-

7% r@dkﬂﬁn%@éﬁ' éhcﬁ@lﬁiﬁ S SRNAGR ceflulosd PAPnL, %hﬂ:%larly a
Col oring and | avori ng ents are used i1 n”al

cregsdinked sadiym mbwmssbyl\ﬁeﬁv@sq: rFhyascrgssceaneiose sodmm

(C‘?@spaﬁ&hoseescm{l!lm %i}fi %25%'8 lé\:ﬁg cé%HéchalE}( ﬁﬂ@ér e H&me AC-DI-SOS,

preservatives | nclu ycerl n

FMCdbcerfmabeﬁ'hﬂadeMm, PAdd sodivni vlarch mata and 2% of a

t
SRS AR n ke 98, GRS APy D 8, s
cr@sammeelssmodewulcs isbgiungstagb gl solatc ipwoeidgeforirapid break-up of the
ceﬂﬁl%gfca}ha&igﬁgﬁ&?r%&ate rggea%e &‘ c%Ve anéjntsfglrlo i acps §lu§1o% of coating
as pol yoxyethyl ene sor an TronooPent e. oS
podygreert n alhembdéinsmk, tie pracive ayoentoflacaivé lﬂgn&hentmdtaumlhary

inblsARREER R R SRBERE Fiis R uHEE ofuPE S of administation

andubd osendesﬁfatliss:reategi ycerin and artificial sweetening

age suc 0 te and saccharjn. ..

Wett %WFHSPH % %5?3 PrEMatigns a5e C%Hl?éﬁeat@al%g about
sownbo%am AR R oRimEhtaibbu mleo%girvaﬁhhéf%%aﬁﬁéﬁt%bom 80-

and poI oxyepg&lene Iauré et her. ani ¢ adds i ncl ude

90¢p.ip ppoRAHEMbegiment ebot 84% @cﬁﬁleels peiyreerph proviflesesein; about 0-

1 5'%‘ Cdu WHSthePethBERiRlenPARAR Y 84 BPE dRRCHt YN HiRAROHRKSs Jactose or
orlngpagents i ncl ude any of the approved certified

miggecaystalfipe seluless; abeut@-1Qfpein angther mr»bpgm@ttahewteﬁ% ofa
dlﬁhég%& R RIS &oSsdalfi %w&s saaahu{@# sofdk §che%1§,5ag&esd?d about 0 to

fromplants 30 such fruits syn etic
5%onpoathgs emhpdiment abltd % qé’laelabmmt,tsash es gagsesiwpstearate. Solid

forms for administration as tablets are also contemplated herein.
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For a solid dosage form the solution or suspension,
In for exanple propylene carbonate, vegetable oils or

wao eoogloywer | des, are encapsul ated in a gel ati n PepEs1087/017356
Such solutions, and the preparation and encapsul ati on
thereof, are disclosed in U 5. Patent Nos 4, 328, 245;
4,409, 239; and 4, 410,545. For a |iquid dosage form
the solution, e.g., for 39 WD 2008/ 019072
PCT/ US2007/ 017356 exanple, in a polyethyl ene glycol,
may Iheneixkmphely dinbbdimentifthe forflatipng btd dapsles Sontaining 83% of

ha ceuti cal | able liquid carrier o
OH%F%’ © PlYmorph, iV y‘c ﬁgﬁ%’i"e’d ‘iﬁ&%mlgmﬁw@!%eﬂgﬂosm 5% ofa
disthtt@iaff shdtehy/CrdsbdiivinglioNe s68inm 604ddshrR sakcH @5 6MbaL b$ % of

may .be prepared by 5 dlssoIV|ng or dlsper3|ng t he

ma&é‘??‘\}’é‘ LeHPSund or salt in vegetable oils, glycols,

tri gfneGRioke %ﬁ»bo@fn%?xﬂ 85 8b ¥E PorrARh @A 1 famwquan @hich
car bonat eg and ot her such carriers, and encapsul a
12

mayHepdionally be corted. &abéqssp'elh eopis the compesitions @@mbed herem

oo 1) Gt b BB b B g v

by dhabe af sBHBingbG art 19 otder tmmodtﬁo odsueain dissbltiboofitheadctiva s

. ar [o] W sa h as ul es or.. tablet.s.

ingt GO hlls W8P SO ey RY B0 cBRief SIS EnBhriads pfetidany

digissbigeohtingysucts mﬁh@ylsaﬁ@p&uj waxarant abllelose acdié phihialage.
10-100% Jin anogtﬁ ej nent _50-95% in anot her
enbodi rren% Sustaincd Releasy asage EAFBG nent 80-85% by

wei ilymbrphs prargiei m&iﬁr&ﬁ BB adfisivteetRICbyh&rtioNMed Qelaé_s%(mneans or
15% of a_diluent or a

anot her e od| rre
by dRifeg Seris<s | choen fihpss of ondinsey glefliip |ﬂ%fsaét “Edmples
mcﬂmﬂbuﬂax‘é%ol ﬁ%teﬂ@o &H@Jer&ﬁcr‘%@aqmlﬂs NPataQUbs. 03,84%4770f

di si ntegrant, su dified starch or cellul ose

3 9&&#%? 538800; %é%fl% aald %9%&19 iSHfid8eP 3308103595, 5,591,767,
s, mrmxxrmbfmb §8586 UrOSEL35£54d) 2@ 5%@%@6\&4&'&%@@ is

sodi um (Crosscarrrel I'ose Sodi’um NF TS avai |
incesprretediherein by neferenche Suelndosags frms@sn bemm to provnde slow or

cogﬁélgéq gegéeagg of Bh bARBIARA, yidnbaiBtes glgglgugaa ALEHR,
hydtqpnw lonethyt eeliulose, othet polsmer ualmetsngds germtable eebranes,
osmoﬁe g%% Zpgﬁltl l’ﬂlcep c? %{ng(s: rrgnrségca[jgzl ?I%%ﬁosrggs! ll’lrrbpcro a]%heres ora

conibiratien tha’ebﬂdoq;frbwdaﬂierdeédb feleasapeofile én Wﬁiyﬁ@lﬁopémons

fol | awi ng di ssol uti on of coaf.in oy s
Suibls 8 Ao oo e Aisitaisns i S e oL BT skitbn th art,
mcﬂadmg ehosegreedimﬂtheaaiﬂ, cati e lrbadily)selelctedr fofliigvith G adiiee
ermned eppirically and is a function of the route

de
inggedigpISRIPWAPd PETSI: 25 and the disorder that is

t r CEY Gonﬁﬂl@re@ﬁ@ﬂpﬁﬁﬁﬁcﬁﬁfé@%mﬁéts hh\ta ESHién improving
capsul es cont.ai ni ng about 50% 100% in anot

drag s enneater i {hlmddwoheir RoBsoRRhecemisRRAT gl the use of
an%@tmﬁ@%debi@nédﬁ @6%1&:@%&%5&%@})&@9&9 In 1%@&42:@&@&1%1&95 e

té ?@h provid erei n; ‘about O- i n anot her
cher aeiSHZAL Y aapigimumpforug subsiance being smpépmdﬁq@ure aggentrol the

coﬁ&nilbﬁ% Q9SinfHhud AntBunf Qplru}ﬁ%t idv'aﬁ‘ﬁ @seeé b%ﬁcd SR04k formutations

i n anot her embodi meni about 5% 0
include extended activity of the drug, reduced dosage frequency, and increased patient

compliance. In addition, controlled-release formulations can be used to affect the time of
onset of action or other characteristics, such as blood levels of the drug, and can thus

affect the occurrence of side (e.g., adverse) effects.
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di si ntegrant, such as crosscarnell ose sodi um or sodi um

starch glycolate; and about 0 to 5% in another
weededigvent about 1 % of a |ubricant, such as PEQOSRDUM73S6

stearate. Solid forns for admnistration as tablets

are al so contenpl ated herein. 40 WO 2008/ 019072

PCT/ US2007/ 017356 I n an exenpl ary enbodi nent, the

formul ati ons are capsul es contai ning 83% of one a

si ngl e pol ynor ph provi ded herein; 11 % of

m c rMcst)cstmblllédamlezasé fornud atjors4rofesignedits initialdy seddase an amount

Crossgar ose di u or .So tarc
of B P Ry R Bt Promilf Rutionds eRedEsiPA BleBirkinic gfgeroand
grz&hig?)?l g Bblﬁnﬁﬁuy atlsaseld d‘tlﬁlfr lmﬂo@hfsd)fl dﬁugd @ﬁl&tﬁh eHis &ivlel of
t abl et tiona abl ets w
therRkd or PFw éf@?‘&wa&ggﬁev@@& &fifimg. flngrder to maintain

thiS EBRAATREES of aﬁdgl iftltfe e&ﬁy WE%& Bé FE!&@E& Glot f@ﬁob&ge form at
coatedasknovvn bytose f skill in the art in order

a rpig thgavillyreplace theramenng of §m&hqiregwmsrab9h@daeeﬂu oxgreted from the
bob{g C%girglnéd-re-ﬁfk‘éé of b Ect?\)%aiﬁgﬁegleaﬁ B&y bé%?ﬁulﬁgtegqgl idiols Eﬁnditions

a conventional enteri cal y gest e coatlng, SucC
ingjudipg.ciig notliinitpd 4. H iemperatunel epaymes, geteracreetheephysiological

co mlggg@g OgmdsSust ai ned Rel ease Dosage Form
ol ynor p s prow ‘ded herein can be adm ni stered by

contlnekiftaid emdlodimentsthe polymorply otmiixturerof mdymorpds eyt be
ad%xx%st\éfed usih rkgwﬁ'a\téé;notu% 31?1%31?)& %1{)?1'11? artXl?lg §|Sl|tn|8tlé ?JH%IEea ?rra}xédermal
patbhshposbeﬂ:s; or dthés. méddsarftadiinistrationd Abore/ éinbddiment, a pump may be
us%d’ é@%% %%%’h, é?gggl:lg S%jf lgf’og%:%: éég’ lfgﬂléagg) ?ucg{vald et al., Surgery
8855(177(395093Sa\51eﬁ%9 al,Mq, Ehgl354Ve8 3218574 (298D 3 1hGAotheAembodiment,
which is rporated herein hy reference. Such

P°gb’6§%fg°emF'GF‘ﬁ§ cea%g peedidB et enqhesFmbediney peontrolled release system

caf ®BplRkd ﬂﬁpfoﬁirﬁﬁ\f ef fife tﬁ&% Sﬂtxcrfﬁfg%t 36t itMe reQairifgiodl S fraction of
usi ng, for exa gf I"ret hyl cel [ul oSe,

the,systgmip dognisee, rms ¥ Geeésong éﬂ’ﬁb%l%ﬂs o6 Fentalied Rolgase, vol.
2, BpDIls- £3 HH1988) 8n sé?rll: "ehlb%)iﬁﬁerﬁ? %td ngénecme‘k‘éa‘%@ akdice ks‘%ﬁtroduced

I posones, nlcrosp eres, or a nat1 on t her eof
intgracabifst intrrowisrily efithesite of enapptsmnla@ immurer agtivgtion or a tumor

OtEEPMJoi lQ&‘E 1eas§%}r§t@x%5 Srec&QEJsEH l?lqlfl% ?Jtvﬁéé{@ g?’ IL%EHJ @Llenbe

nown 0ose 0 Inary s
24PrioREdiAg (19883 e The sctivhimgrdvdient ican be dispbmed bralsélid inner matrix,

ive ent \/ d
oo AT RERLBHATI Dol PEbalBuntri bl oF Rzt
poprvmntdchlenua\péasacmdmptmg phisticiked pmyexhylegetechphgxaldue,rmp;tal
rtatache by their,non-contr
ol I RbpBEC. Sty 0, wor b taicne, Rk legr ghvtene-
vitldadete dopmmmersl, bitidonicchdber, polodiaietiiylsifoxanes)eiliconé carbonate
T S L T R —
acki eslmageancrb@s ﬁnl{Bdr}idWﬂhﬂmélﬁbl &fd drbsBlinidd ARy Pblyzed
ontrol | ed-rel ease fornul ations 30 inclu ext ended

polypvinyliacstatss thap s syrgyndedsby, ap guigh BalyEeri é!@ﬁml?reye S
pol ¥R &Re Qo%l‘dlﬁ'mne‘:@tﬂpieh@,‘b?@pyléd% Rpdiynters) ’ethylene/ethyl acrylate
control I ed-rel ease fornul ations can be used affe
copplymersygethyjene/vinylacetate copolymers, silicone rubbers, polydlmethyl siloxanes,
neoprene rubber, chlorinated polyethylene, polyvinylchloride, vinylchloride copolymers
with vinyl acetate, vinylidene chloride, ethylene and propylene, ionomer polyethylene
terephthalate, butyl rubber epichlorohydrin rubbers, ethylene/vinyl alcohol copolymer,

ethylene/vinyl acetate/vinyl alcohol terpolymer, and ethylene/vinyloxyethanol
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onset of action or other characteristics, such as

bl ood I evels of the drug, and can thus affect the
weewmani®nce of side (e.g., adverse) effects. 4RCEMIS2007/017356

2008/ 019072 PCT/ US2007/ 017356 Mbost control | ed-rel ease

fornmul ations are designed to initially release an

anount of drug (active ingredient) that pronptly

produces the desired therapeutic effect, and

gradual Iy and continually rel ease of other anpbunts of
conolwmer,cthan's msolublé¢ in lodydldds. oThe adinedpgredieat then diffuses through

t ffect d.of ti
AR HOID e o, R T e B EPBIFRIRE SsP” IR aptsghione of
actliibeldg@dyenttcbﬁtad{ddgn BuicH pabentéﬁl eanpokifi6 s highl ¢l ds@@ident on the

ratet | ace the anmpunt of dr
SP%céf ﬁga%% tematasvel L@V@ﬁerﬁ @ The Bt bgdy "

Contr ol | e3l- nfecabRs HoldtordCind’émulgsRdi ent can be
sti nul at ed b%prvarl ous conditions including, but not

| i miftasenterg! administeationr sangredly champtraized hitiriectian cisherer
subdlsiceugl ﬁ)@xla:mﬁ&ﬁﬁ’t‘ﬁ bpﬁﬁra%ncﬁl@wﬁg Wd%o op geQno;#lﬁe& ?15{?% Injectables

enbodi nents, the Ym)rp or m'xture ynor phs
canr; pEeparedin qqny@@tmm frsmsgeither pabqwd@glutwmgr suspensions, solid

foﬂrﬁ@gtﬁ'ﬁbﬁtﬁo? s&uilB t?] b? Slg xglrntlf(ﬁlné ﬂﬁ&{%l 1{1_] e@ﬁaﬁ,%r as emulswns

nglgsomes or ot I'n on
Suétable bxaipignts arepfqrpxamplebwateussaﬁmé sbstro&gi)@nrol 6R61hanol In

o, e PR AR e L e

cogtairMnghor 3@dauntslo f{rbMSBXic dumlmnpt&tstareai)ad:lhrm nﬁettui@or emulsifying

oo LS BB s b Bl s

as ifor gxampldlisbitivaf adelete,isoeiapeRdrictadrateg@iethdnofarnink blisate and
ion of the system c dose (see,

°Y%1°§g"‘tye§;3&§g%¥ i frf?‘”’atbﬂpfﬁleﬁi“a‘f R eI relsags Bistest such that a

coﬁiaaxaasasl of dbsageds mtaihdd(stS%. £.1 008 )Patddt NP 3E710,795) is also
enbo r@nts a controll ed reI ease device is |ntroduced

°°‘P‘ﬁf”é’ befeat T hepeprentagaf getiie qompogind gopfained in. such parenteral
compoBBbAPTS tﬁéﬁr'd@'ﬁbﬂlﬁ:n@&ﬁ t¢abLARc Yane HETSE, as?QelPhdBE activity of

controll ed Felease systens are di scussed In the revi ew

the,gompgindranddpe sprds ofzhpgsubmv 1533 (1990). The active
i ngrf‘%ﬁ’érﬁ?ﬁ k?ﬁra oﬁ%?ﬁfegl?ghﬂlaﬁf)ﬁ%{r{ ﬁ'degﬁ}ﬁg er'rgﬁ\[sl dubcutaneous

e.g., acry at e,
ang Inaytmmcz@d admlrustmtums ] I?mpmlnorpﬁdioy pamatea:aﬂl admiinistration include

steg o?ic;el%xﬁé ne@e’ koqutegAfna%{e? usr()]alfble pr Qodblcts such as the lyophilized
popdkssi @gq;m@deberpol xeady tmqu:c&mlaneqb ofithiauscdde e fuest pnor to use,
. pol.vet hyl e.,25 | acet at g _capol
N NIRRT £ R—
prmrhlctxmadbeto bogurhlyined svithhyebhinhéjust pripoloyuse and stegife @fiulsions. The

@%idro $ of. esters of acrylic and methacrylic acid,
50 PP%%’@X e & HELAqUeRRLOF ‘Eﬂﬂ"‘é‘#’r%‘ﬁi al cohol and

crodsg adimﬁﬁﬁéreﬁagﬁra@nbyslﬁyﬁittﬁbl)ékﬁﬂleerQ ﬁ{c}’dﬂerﬂﬂr}r'ts)@f(%i@dl Saline or

ur nde out er pol ynmeri ¢c_nenprane

N T AN
ag &P, Fu¥R RS ElucBid) bb@'&ﬁfy‘%d&)ﬂlﬁ/&ﬁ rardaoly pi8pF1eRe hb&@@f ahd mixtures

etoIene/V|nyIacetate copol ynmers, si'licone rubbers,
ey di met hyl sil oxanes, neoprene rubber, chlorlnated
p0| mﬁhﬁh&r‘uﬁcalﬂ’ﬁﬁ&\ébﬁme%}ﬁ’é}k tdSed ini pm‘érﬁajapﬁxleg%atio include
copolyners wth vinyl acetate, vin dene ¢ orlﬁ%,
aqueqyyvehisleanBonAdypRuseteliiclese amn@wrcpmag@engst isatonic agents, buffers,

antioxidants, local anesthetics, suspending and dispersing agents, emulsifying agents,

sequestering or chelating agents and other pharmaceutically acceptable substances.
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terepht hal ate, butyl rubber epichlorohydrin rubbers,

et hyl ene/ vi nyl al cohol copol yner, ethyl ene/vinyl
waewsat®ryi nyl al cohol terpolynmer, and PCT/US2007/017356

et hyl ene/ vi nyl oxyet hanol 42 WD 2008/ 019072

PCT/ US2007/ 017356 copolyner, that is insoluble in

body fluids. The active ingredient then diffuses

through the outer polyneric nmenbrane in a rel ease

rate controlling step. The percentage of active

| ngridimpis chaquwuse@tﬁqiessimclmdp SoéiutreChloride Myesiion, Ringers

o, S RSO0y O A LR B5E£8] Lt

Risgdrsii n_]en“tﬁmaNdmedjnHoas pliﬁnﬁml%hel@lmddm fik&d 6idd dfOvegetable origin,
'g nerqa\ y characteriz [
co

y injection, .either . . .
SR Qs £y SR 2L ReSpiL AR iir bR, agt in bacteriostatic
ahrsg@smcﬁﬁeh@ath st be adddl ©Pacdd&al px@ﬁd}ahéfns packaged in
m@g&ga ed in conventiognal fornms, either as lig

03 SORAINETR RIS iRg ude BRAmOls oricarsels, SFquEING Bewpy! alcohol,

chRRbBUthY), @&thj-;'u&rnﬁg%gnpwd}dxgyé&om A edeérs! MRirRELLAN,
or as enul si ons ui t abl e’ exci pi ents are, for

beazadkqmium chlarisle, and depzathonjusaghigride. tojande agenty ingludg sodlium
chio%de%gg ldkk @0, B Lgtgl%sig{:lﬁge g{l&?hg@: aﬂé '&xﬁk xtldants include

conpositirons to m ni may a SG~ con
sodiumobisalfaeltarabénastheticoitctudeprodaiser yy dsodidorde Suspanding and

dis}%res\%\fggéeg% 5&51'11‘89%&'11}‘&’& nlg%xylnget%rl]tlcél u%lgle li]u ]:iI'oexrghg&a/tl her

Izers, ande
maghidheibigesttand mltinylpgrrbbdorex En’pilsafylsg)a@amm inckidatPe]ysorbate 80

Cr3QEPRY S ARAGLANRE S o4l GRS AoEt LA
Phauﬁac&uﬁad cagleeaaleo mmc&rmhﬁw&bﬁonqiolﬁthﬁmglwél dnd\{ﬁ‘bpylene

gl)%%l;?os gr)xlnfssg | g&tbl'?ilc éﬁﬁg@%@g% iyd g?orlc acid, citric acid

or mx;@aeida@epgfa@ﬁuhgﬁt conpound cont ained in. such
par ent er al onpositions is highly dependent on the
spechifi conFeRtAOnaR éheeaharmase%Plly agtiverrompoundily gdigsted so that an

injef§orC AR dn A REai&&EH S0 ?focqu@ tRWHAsREd pharfhacological effect.

Parenteral adm nistration o fornul ati ons i ncludes
Thewa%t\ﬂ@ﬁ@ depenglg ion thargss weighiaad condition o thepatient or animal as is

kn@g,mlﬂlﬂgmtl ons. Preparations for parenteral
a nistration include sterile solutions ready for

i nj elte wunt-deseanardénterd} greparatibhearp packaged in sniainpaslet ogial or a
syh}{%gl ith 3%%@{1%[3%‘\(@)%%6%%?&&@0? sg-entgfaqltagmbr{slgt?aqyo PQZ}C sterile, as is
knhyvrmdqnmti;edétbtlstm sterile suspen3| ons ready for

b, abiFRive e EobiRr RS AReF i n BEK BBl Fe8us Stution

costagring en emﬂascommunalhean ef.féettNeoﬁsddmadhﬁnfstrhm Another
eous &P? q%ueous iy m.ni stered i ntravenously,

entbodimeniti<'a SEFIGHIEORS Pr iy SHften PraisRensian aniRinige an'dctive
malél@élﬂhﬁb&dblsfnﬁzeéseﬂ'y&abrdtﬁlcé BRgesirad gh&dladblogital effect.

cont.aj ni ng thi ckeni ngf E’ oI ubi | i 2| n ents, such

as g‘mfe@?ge 3 ned fen tocgl sndotystesig a%arry%raéwr dpgne
enﬂioﬂﬁﬂént%ﬂﬂeﬁbéﬁtwaﬂ§ eﬁ%@tﬁé"&;sﬁgé is foRALIARA’Y tbR@L1l ¥ concentration

acce table carriers used in oparenteral preparations

of AhleRHABOULR I &b W ocabeyt 90%6rve(ajureromarey BrANsitss embodiment more
tha 196" WA 8PihelacBEEEMpouRiab Y fre8fAlshe(sh UeBlctive ingredient may

be administered at once, or may be divided into a number of smaller doses to be
administered at intervals of time. It is understood that the precise dosage and duration of

treatment is a function of the tissue being treated and may be determined empirically
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anti oxi dants, |ocal anesthetics, suspending and

di spersing agents, enulsifying agents, sequestering
w@eoosheloat i ng agents and ot her pharnmaceuti cal | RCT/US2007/017356

accept abl e substances. 43 WD 2008/ 019072

PCT/ US2007/ 017356 Exanpl es of aqueous vehicl es

i ncl ude Sodi um Chl oride Injection, R ngers Injection,

| sotonic Dextrose Injection, Sterile Water .1 njection,

Dextrose and Lactated Ringers Injection. Nonaqueous
usb@rlemv\ertaktingaﬂmomcels oy excteapblatiofl feorh $n Oi‘vo\tﬁlgﬁéi/ﬁhi tést data. It is

riqj cotto 0 corn oil, ane oi

to B e yprSOnagEASRs S dnsSe elbes inab BROCGRY Bibars eee of the
individudngéféd it 3 t6 BB FRiffick AndESooIURSt fbﬁmﬁdﬁﬁﬂcﬁlgr subject, specific

par ent er al Gﬁeparatlons packaged in nmul'tipl e-dose

dosagrTsEwRATS shpld beiadiysirdovsHiRD Recording fte s igdividual need and the
pr@l@ﬁﬁéﬁdl FdmdiR BF e I MAminisfeling'? QH%éWmng tHE ta@ﬁ‘ﬁmﬁﬂﬂwn of

propyl p-hydroxybenzoic acid esters hi merosa

the farpiiations anddhathe sencanatinaragefowst fartcherein a@e exemplary only
[ [ e.

S R AR o e £5pe B plilic oY BE oRifmBR T

i ncl U&econ@cwduw ltn wpefruieé in micrahized @z other smsabllmf.drmdu may be

: er

degggt?ﬁ?%gqlg quﬂlgg %24(1) | S?nﬁ]gla rs%%p/g ﬁeécﬁr%f %prgél&:% a Erogglg The form
ofﬂmne@udsipg opyture depdmyik upod mhombemfdfactors including the intended mode

wi oyl pyrrial i Emul si fyi ncl.ude
or BB PHPEh S50 b OO TICE B o vt
Thefﬁfeaﬁvmgormgﬂmtuﬁf isseffiRiient Gorsanhéldratile thBFfmptoms of the condition
Phar naceut.i Cc arri er al so include ethyl alcohol,
and g e%??’%‘ﬁ‘@abéﬁ%fmlgﬁ propyl ene 15 glycol for water

m sci bl e 4ehyspeitizengowaedsum hydr oxi de, hydrochloric
acid, citric acid or lactic acid for pH adjustnent.

The Qomissrit hatsinaredy orhilzedavesss ovhiel Fan beescprsituted for

adBRRBEMISh AsSsoRdidas! §RuISOnd BRI o@Br miRLAS! Tﬁ’é}l RLPUisdee an
effecti ve anount to produce the desired

regomsitiveted pad formulated agsolidspngelsxact dose depends on the
age, Fdﬁﬂu@d’ifon@quﬁﬂ%ﬁb 9%19& dall€ aP Akt 198 }fi‘lnie]'ﬂiou%%r are

is 20 known in the art e unit-dose are
proyiderhhereino dbeser powsterk weescfoiind mwhaawpo@neesedastahllab' relative to

fomémhﬁ‘?gstdﬁ't[’gna“&?g?ﬂf‘gnﬂﬂé?és preparations for parenteral

ation nmus eéfrile, as is know and
pr ac’fhem@hlcnlybphfhacd powddris preparedeiyydissohting viensingle polymorph in

intr teri fu nof .asterile a ue us solption.
2 sgBIeE BhoBhafE ol S300n Shniohie i DsElt SRPEaiRblF Grbipient
Subﬁeq:lﬂm stem*,lb rfﬂtratdxm oﬂhé&dﬁ&tlon €tk dBNly ophiliatiéretndee standard
ensi.on. co

eou SO tlon or sus I nin n_ . .
o5t kndiin B e P oKl Pt ael HRPiOes eyres 5o RymyeiopnBriefly, in
on€ @aibodiiétt Qlid'@@phﬂ)ﬁb@ powed:lis prepatdd IB£4iod| Gitig AeRrose, sorbital,

desi gned for local and system c adm nistration. In one

FrUSTASS CRATR AYTUR: ¥HEph ghiseripeglngoss yusease\as ogfiss syitable agent, about 1-

ZO%J lidhath&CerhBodi MRhBdUdURS 6@ NSRNIH Abkilble REFGS s@:th Js%?t?atte sodium
about 0.1 %wwup to about 90% w w or nor e,

or pRBSHRM RhesBkAteanethapsushibwbisr kngwn fp tiose néskaﬂtun ﬂ@ art at, such as,
abSHRAHAC I OThdE atsEfé@tteQ dalt) 68 le tHd'$odAGhIs¥E of thbe sulfonamide

i ngredi ent may be adm ni'stered at once, or
(akpuy il gy of ﬂleéaé pati hdrd PO gmsofghd buff@t@@églotnoub@e embodlment about 1

gm/30 gms), is added to the resulting mixture, in one embodiment above room
temperature, in another embodiment about 30-35° C, and stirred until it dissolves. The
resulting mixture is diluted by adding more buffer (so that the resulting concentration of

the salt decreases by about 10-50%, in one embodiment about 15-25%). The resulting
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adm nistered at intervals of tinme. It is understood

that the preci se dosage and duration of treatnent is
w@2dosnctoron of the tissue being treated and naRCDES2007/017356

determined enpirically 44 WD 2008/ 019072

PCT/ US2007/ 017356 using known testing protocols. or

by extrapolation fromin vivo or in vitro test data.

It is to be noted that concentrations and dosage

val ues may al so vary with the age of the individual
mixtergtia sterife filtered or reateditq movmpdetlcsrlalicxjartdhatms‘.lmc starlyty, and

l; N S rens sh

R SR o S oo, Bt PP PHLE RN Sl S o one

erabmilmhet B (500 mgs iroasither led'gnidﬂnemQSt) Ineg) @2 mewltiple dosages of the
LNk st eri r ervi si.ng the adm ni stration, of

sufER i, P RopRLfiEh pRipePes Yecsiogth bnder aparomtingoconditions,
sushhs hoatidut e Cato oG @eperatiira Myet @il of a.rﬁék@n?lﬁ?; Pebcedure are set
P te d:]? ollmt the scope or practice o e cl ai ned

o ®S-The compound may be suspended in

m C r R&Loﬁ@ﬁuﬂbn%‘flﬂﬁﬁ lyophilRReld PolaErWRR WHRE fBfinjection provides a

derjvati zed to produce a nore soluble active pro 8&’
fogpulagop forgise dn passntsan! ggmimiswatios of coptpopnds. Ha ope soibodiment
e R R 20 ot T MUIRG: e AEACS 5 h b Bbodiment
abgpt 938 iz addrduped mirofistesile whater pe dthensyitable carrier Ahe Ipeemse amount

t f t I

deggﬁ?selioﬂ;oglftlur:] Yifdi i'%ﬁ%ta{eﬁ dnﬁ'}]gie?tﬁt;l %80 .%’%“?‘.P oSrtIJcR C?u%caxblée
ef@mpaﬂi){:éﬁtblymoederm ned 4. Lyophilized powders 15 O‘

oo onatie R Raft. e MRRNebATTosRRR L i shlas BhuatFing o

simgle belymm'phasipmvm htreqh,LHrﬁlSalsoThﬂlyalﬁa»yie af ARrd6f the following
reconﬁliéttfl tuted and. fornul ated as solids or gels.

For nfti T NBr S SP G QTP RIRsSLyn PhRsRbafe, or Glrale: st or i | ¢,
| yomsdlumdm@mgdﬁxr si@dheas IDABRIAGESL TevISiO) bxsmﬁﬁ&hﬂ@ﬁﬁ%c%tmxde,

fouri ?havelncreased stabilit relatlveto

eﬂF"H’P rapy grrslysol (P@): 98 pelyinydpyrQliding steril e
Iyowsdgaz%@cﬂawﬁbltblsoﬁe%&a£@d by di ssol vi ng the
Si nglﬂe(ﬁﬁol ynor in ~a sodium phosphate buffer
sol WPWQ the fermadations contain a singlecpistlpmorph provided

heRifi Pb&RLr sucﬁ%ssggg@ﬂ‘f) y%%ﬁgs llxﬁ Bb%}trl;n'éu logitrg{ 5 80d a sugar, such as

sol ution fol er S
SORRjted o Heizosknown to those of Skl Il in the art provi des

h
: h: ﬁ‘ii.y op r%q?gzdgﬁdﬁ%t\%&hg ?ornﬁ[létggdas%gaia%x g%ngﬁgqo\??;%ggph prov1ded
heriny a Smbumsmpmltam buffer; and cbse:ose.or n syrup, xylitol,

gl ycerin, SUGRSE.Qr Ot her suitabl e agent,
about 1- O‘l’/:,;%s%%?g% Prag?r’c')odl ment about 5 to 15% in

a sulemédleniztiréeare pseprinedias dustritaddefor gedbcdhand rsystemlc
te or other. such bhuffer known t

haosph
AR TRERPRIGH € pit mEf o e Phe, Sngiiian. retisions orthe

hkand'EIrefurnﬁxlaied aﬂ:eshs Aets, of et aé'tﬁﬁlﬁlohﬁ &sohibinde15@s! lotions,
he sul fonam de 30 (about 1 gm of the 'sal t per

S“iftf“i’é’as g‘H}S“HFS’tH?%%JP%?, AEESOSH HﬁgamqvSo%aquﬁﬁmles

baff4ies, derm@MpaBhédBi)any iothe? ¥6:@shlLordsRGithlls Yot t'o?&al adminjstration.
‘m xture, in one enbodi nent above room tenperature, In

anot His Pdymemhsanay bafosmultecsas agrospidfos tapicad @pplieation; such as by
inlH185H (488 ¢ gL16.S. Patent Nos. 4,044,126, 4,414,209, and 4,364,923, which

describe aerosols for delivery of a steroid useful for treatment inflammatory diseases,
particularly asthma). These formulations for administration to the respiratory tract can be

in the form of an aerosol or solution for a nebulizer, or as a microfine powder for
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resulting mxture is diluted by adding nore buffer (so

that the resulting concentration of the salt
waelemsps®es by about 10-50% in one enbodi ment BODUS2007/017356

15-25% . The resulting 45 WO 2008/ 019072

PCT/ US2007/ 017356 m xture is sterile filtered or

treated to renove particulates and to insure

sterility, and apportioned into vials for

| yophilization. Each vial will contain a single dosage
ingufflatome aloagiooilt canbind(éh Bt aAnert Carfiep§thras ¢adeewdi Bsiich a case,

l.e do? es of the fonam de salt.

‘hemae“‘fg@% Bﬁﬁerpéaaulg iRl Sehically dieBriers {Jrjﬂa%rth%rpfﬁ BRFIPRS-dn

an6®Bfltdst 038 thdn Hlglicrass.at about 4 C to room
t enper at Details of an exenplary procedure are set

f or thhe; H?Lijxrﬁ%rpti Ay kesformulatedfer tagel erfopical application, such as for
toﬂﬁ!eﬂﬁBFiléaﬁ%ﬁ 6 YKin Whd H)u\ﬁ@ﬁsel'hexfngfanbg” sgeh hOih BE g#’g? thefform of

fornul ation for use in parentera adnlnlstratlo . .
selsorisempnd lptionsranddenapplivatien to the ghie of fartintacigernaberintraspinal

oD RS G Rl iy B0 By s o

adppanistration tottheeyes or matsiosa, oa for ighalatiore therapi¢ss Nasahsuhutlons of the

I
oo R ol % B B i G AR OB ot

extipieptsecagrabzpdbenaimbinistdred.f or nul ati ons cont ai n

lyo lized.solid taj nin nmor ph

pr O\elf}l G355 e TS, pa ‘ﬁ&’%g‘ ?& Sgdﬁ?ﬁ?#%ﬁ gp&hgw&s%fm?yﬁée
fofmallatediasn .01 25 -d 0RbI fsbeinic sulatioraspHeBous-gf wﬁﬁfaﬁp tHBie salts.

phosphat e r citrate;, a solubilizing agent as

LABRASOL 8 pulatiops forosher raytes pf ay flamrat,wn

et h a:miendm @:wh EREPnAatdn rd¥ad othbr PRt \GFRMINPME R Indbtd as
and a su such as sorbjtol or dextrose. In
ﬁ@ﬁggrmal

tORi?f’X EPPUCALIOR natahes. A ragtpladministratipmarg aljogpngemplated
hefR@h nor ph provided 20 herein; a buffer, such as sodium

or pot assi um phosphate, or C|trate and a sugar, such

as Toserimple, ahar@@szwttysbdospae Eurmsrorrestad administrationare rectal

s SRR 1) 9P e s

hermpman Sdcthbqrdlss foatmssrtmﬁmtmqbﬁ eedtuny whigh esaltarresoﬁen at body

| oC
terﬂétﬁlgﬁx:}eg%rléga?lln Cone rgr?cg'g Sx%m.[nznzglol%l a?l[)j o Qﬁlergf{%xtncamly active
mggdhatmsoi’harmasmmllm ag:cepmbllessulm&nms utiized lin keetad sappisitories are

S T M
bupersitievbrdmaait), g&gj‘eﬂaégetatmi, ba:rbg@zhx ((pﬁlyoSWtHy&ne glycol) and
supposi tori es an es er nm es I
opPSPRAR AT RBHES SLTPaDT 87A0i B SA fM St Gapgipns of the
vaf‘h'h& Rekyiay DB UsEDIA deaits 1o lrige ﬁfe&ﬂelﬁﬁﬁ @lﬁfr? 20 kisp o@ftorles mclude
al atjon (see,

i cal atl on, suych as b U.
a@Fﬁ‘ a‘\\iﬁgp %F&%! SppRositerigy may s prepagedieiths by she C%P@Pﬁed
mdﬂlﬁiﬁcﬁéﬂ @Emaﬁﬁﬁ? Th Snk embdeinete! tHe Qfelg?ht F 8 &tsl upBdiory Rrabout 2

rgg]at ment i nflammtory di seases,

Tablets and capsules for rectal administration are manufactured using the same
pharmaceutically acceptable substance and by the same methods as for formulations for
oral administration.

7. Articles of manufacture
The polymorphs may be packaged as articles of manufacture containing

packaging material, a polymorph as provided herein, which is effective for antagonizing
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particularly asthma). These fornul ations for
admnistration to the respiratory tract can be in the
wo eoosefo7an aerosol or solution for a nebul i zePCT/U8208%017356
a mcrofine powder for 46 WO 2008/ 019072
PCT/ US2007/ 017356 insufflation, alone or in
conbination with an inert carrier such as lactose. In
such a case, the particles of the formulation wll
typically dianeters of Iess than 50 mcrons, in
thexeidedie of eadnthdlins smthemtiﬂ@thd syrmgrems éhian ﬁndqtlmrrpii\Edﬂ&yl disorder,

o R B0 05 TR s B85 B POBL B g

abowntd) pmeswithincthe packaglddghfﬁatemel anda ldbel fhat fMddatesgRatIhe
otions .and for to the eye or
pofigFoPhis HEFPEPHAFOHATE M %f.éjfpa%‘il en%a Shpcitai g sndotnelin
meliigitd Alsordbit 6} mhitdiinDihe bindifg Bﬁﬁpéﬂo@ﬁ’el ida i S ETabceptor.
delivery . and also for admnistration to t he eyes or

muc odl¥, arbFles of mapnbicare Bievidedrhgpiie §onmck§g}na materials.
Pa@l@aéﬂi@ mat&idly/for ﬁggﬁpbﬂeﬁag'}hg E acl:ﬁ]tb&:ﬁ) gp:{dﬁefs' LW idown to

phar maceut i cal acce plents can

th%ﬂes)cf skl indhe artsPes; ed. UrﬁeB@erstdﬂm PG 90§a510|521§I5&|ah9 5,033,352.
1 RSP 5 By A, AR i
padm@ bgﬁhs,ambes anhaters, piimpBobaps) witalso n@tﬁmcrsosﬂrmges chetttdes, and any
the con ted
Sl 31151, RSO0 AR RO
adenppiktratiin aml treatmesd &r wile aoay of dstmudatisresatfahe compounds and

stratl areaso nt.e ated herein
cofpHoRS bRlvid R n Are Forf R B ARt pieey aitaugpen for any
dlsmddnrnn Sﬂﬁeﬁ emibtl@a‘lﬁn reédpitars arsinlivatedaisintadiato s oftribaiNsts to the
abl ets for systemc effect. Recta suppositories are
Sy‘ﬂi‘? S Aef®SH mean solid bodies for insertion into the

F. I PIRthGa 6T ude ofehé p@nynﬁﬁ hebr KL 2bﬁ¢yy|2£6mﬂﬂaﬁrﬁbmxﬁyl)-3 -{[(3.4
rel easi ng one or nore ar rracooegl cal |

dlwﬁeryap%wrwlyl}aavpp% onyhg#-thi ssecawﬁammmm cally
accwkmk&yﬁumalﬂwpwyk L iqumlﬁé%ﬁls _supposi tories

are bases or vehicles an nts to raise the nelting

isqxazely Daminaipl fonybi-2 tibiepkeneparboramisisdo golymarpk Forms A, Cand E
aré ﬁ&?&QB Qﬁ@ﬁ@%th‘)ent b oHeﬂngg&ﬁgﬂeH dls%%elg OYfse treatment? encompass

(pol yoxyet ene appropriate m xture
admgmisteringjto aanbllectrangﬁf%;gw awount offEarmg Aad¢ dsE, wherein the effective

ﬁ%@is%?ﬁ&@ét 8fa n{egs%ratzg?ev&%%oﬁﬁé g;mg%s St tHS §ease.

nts to raise nt o sitofles
i ncl RMHHOERBEDAQ;E@ end Eaamleﬁfmtwe Fﬂet:ﬁlaltreatmm oif hppéresisivay

calk%ﬁ?\gxsaﬂgrr ?geas 1tﬁ€a%?sci?\c y ‘ier{sgﬁngmar}gxpp gg?rg{f?%l pulmonary
hyfpemmsmrt, oe(ynaéﬂ mﬂmunarjl hypertéhsipm eﬂj@}h'bpblsng Ihgipmldrr]le&splratory
or adm ni st.rati on act ur usi ng.t he
dideRfes! S5 Ronarman ey i Ridnd Rabre. ShpStodRe PRt oy
ophﬂﬁhﬁalﬁgldmm@dsslnamdfr@rgl£womd atd iaddequale re@hdllperfusion,

amnlstéatlon ticles of nanufacture
gastroenteric diseases rena1 failure, endotoxin shock, menstrual disorders, obstetric

conditions, wounds, laminitis, erectile dysfunction, menopause, osteoporosis and
metabolic bone disorders, climacteric disorders including hot flushes, abnormal clotting
patterns, urogenital discomfort and increased incidence of cardiovascular disease and
other disorders associated with the reduction in ovarian function in middle-aged women,

pre-eclampsia, control and management of labor during pregnancy, nitric oxide
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The pol ynorphs may be packaged as articles of
manuf acture contai ning packaging material, a
we@eiogomoph as provi ded herein, which is effectP@BUSINT/017356
ant agoni zing 47 WD 2008/ 019072 PCT/ US2007/ 017356 the
effects of endothelin, aneliorating the synptons of an
endot hel i n-nedi at ed di sorder, or inhibiting binding
of an endothelin peptide to an ET receptor with an
| C50 of less than about 10 p.m, wthin the packagi ng
attenvaed disordars) aaaﬂmrlmltlctshatk hemoarhigis shduktandimmunosuppressant-
i S us for antagoni zing the effects of
m%ﬁ?i%go?é{)aﬁlﬁawf? ?th%f‘ endothel in 5 medi ated di sorders
or imdlyotphs Qi endEnglé Blgo Akefanfor Ndabifiak itie BiaRingT ah@ndothelin

an ETrecetor e article nuf act ure. prowdd
PeRlifefoan "p&gEab?’hf‘gldﬁﬁie Pp gﬁﬂ% reqsREqE 4 fhig gnhibiting

enBBhBadsad §orft£b’t1nlg&§e h{éei%i; bAG &EI&W ﬁ@?ﬁa}ﬁtﬁ@& @bpéusxté

are well known to hose of he art
phafraceutiplly agsgpiahle %@fatlse Q@se@owhersmdlsz cgtgsctarajls ‘effected prior to,

simulfaodsl¢ w1ht€?ﬁa§§l3§&gxeﬂ{ to%ﬂfzﬁfﬁﬁ el r‘é KEI ik dothfga peptide.

materials | t are not I ﬁlte

packislyernhisés C andExre psefal for slterpmmlsioﬂwagsecapmkmqadxated
acﬁgﬂ}tr af'lﬁ?ﬁl%en@ﬁcﬂ&?ﬁssep %rgt%gt [hadth% nQ@cC:é vgngh any of the

mat<€eri al sul or a se orrru at ol
palymenplied\, GboiE.of administration and treatnment. A w de

car’ m&) gonui.gt |aons of the conmpounds and

con‘p LRPIEHY i*8&d herein are contenpl ated as are a

var i latthe hfedﬁidﬁpm\édéd)heraimy theqiobyan6iph dr Miwture Bf polymorphs may,

B EuRroo b e el iiblng i 6 5eor Shehipbeln
an®fgotises, of wﬁth&nbiﬂey H&hﬁblincpcf)r therapies useful for the treatment of diastolic

dl h I
heav%%%lﬁﬁ eLFsr ?mﬂzdgg |t 9%5@%@&9 gﬁ ?F"}NTES‘F’fﬂddB Kembingtign with

otmmoﬂﬁ)ouhhi Rnoteeio/odulfethdBéduityiTendbtheBn rddebidrisuch as the

di meth

Cwaé%‘li%ﬁpljlb?ﬁ oV Su PRy Nps. 26,433, Rk 6083 080 R £8P 382 6,248,767,
6,9 YAP 50183 RIS gﬁz 49025%9k 2?05 34 1}2‘13%9‘1 7'6%5 B€4,691. Several

treatnent Of en hel'l n= e |aie | seases
othereemdoihglin antagonipisace desdribed i the litegature a5 @stprﬁ;t abae.

ot t ort ¥ AT rBligbE bR e e Yoy i sBlrbibaton v
endotiehofantagemst} pbemsindlie 4t endlircheiecbutfaod yotdinpiied  a férmentation
rrfditangSiburubSemiBndts demll i b tn W b

pemapeptidb, ayclo(D-&latli-Aa- aDUJDnHBEII-ILe&'D Myecyaitpedtpeptides related

o T0RL Zip Rt = it RGPy o Lo 8-t B ey . at

N6li SSERSEES toi I8kikata BgalaSsEH MNAso, mgqmp bage ngo kb BtArngU

0 |se es includin gl aucoma an
P@ﬁ%ﬁ@& 1& SEPQst 8n1991@g§9f188wr eFpldsandnpnapeptidic
ETA T&ﬂ{agﬁﬂﬂs{s Hafe bsﬁﬂﬂ%ﬁﬁﬁéﬁ &) %‘ri%xlaﬂiﬁfks l{ SlPat A& r6d43f25994

cond ds amnitis erect

{
6851 G RO E B AU 076 F38 08 557 T 05 6 M by SR 5,57 1821;
5, mn%ldlssﬁm@fl% ,33histact 85k o8 §952’6§9‘> 5,34, 819 rsgﬁzﬂ@%ﬁo

T ushes, abnor nal | ott1 ng erns, uro eni’t

I I R PN I L IR N
6,81 5896 % AR eOLhEE 690385 dG1 S ARRRGE gg}%ﬂ %\4.1 cgbén%ﬁoe pides,
e-Aged worten,

reduct’i on Tn ‘dvarian function in
acyltripeptides, hexapeptide analogs, certain anthraquinone derivatives, indanecarboxylic

acids, certain N-pyriminylbenzenesulfonamides, certain benzenesulfonamides, and

certain naphthalenesulfonamides (Nakajima et al. (1991) J. Antibiot. 44:1348-1356;
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pre-ecl anpsia, control and managenent of |abor during
pregnancy, nitric oxide 48 WO 2008/ 019072
weERQNBBRED7/ 017356 attenuated di sorders, anapPgI/E8100T017356
shock, henorrhagi ¢ shock and i nmunosuppressant -
medi at ed renal vasoconstriction. Polynorphs A C and E
are also useful for inhibiting the binding of an
endothelin peptide to an endothelinA (ETA) or
endot hel inB (ETB) receptor. This inhibiting 5
Migatcaah $292)Jo Ansibiok.F: 1418; Ishikapha @t ali(199230yMell. Clgn. 35:2139-

1B ROl a0 e B BRCEL DR 2650 0L,

AP0 486 18910 mwﬁr&mauﬂaawﬂ@wceum@@m 7t 13991), Canadian
cont act ng the receptor with the endothelia

Pafsf (aBH AN, 06). S5 Ganadian Faisnh AppRFatan L0 S %: U.S Pat. No.

5, 200130 € & NP4 Q6§ 0, ﬂ?ﬂ'tﬁseﬁata%' y'sﬁi 353“0% @ld Wd 8% 14,696,
enco asses cont aCtI ng an endot hel |n recep

U.8¢ Patho. 3.37%d §irfeednes ah, (129 DrMed. Chengdiasi ﬁdt5|4drﬁ2 Mlyatz etal.

cpre (15
(TR 2?%82?; DR bone il glonrah
Fuﬁmmlt@ymi @I%EEFEBS Lt B0 14t 144nOshashi etrad. AO0RDF. Arsibiasrd 5:1684-

16?%% Rell (5 Hog fi‘ Qellsé% ﬁl (ﬁ%’)ﬁ\fﬁgﬁa%g% h’§| AT nqgr%%%onal Patent

erapi es use
Appligatiorf WCDQB/QWSFR) iNishikiispleeal. (1993} DifeilcatS2onis-724) abé Benigni et

al. RO SURES ) L ST RARE OV Rr RS St ianGie e e Sudsgbelin peptide
an&lgghls&&gé .on dgmgﬂﬁdmﬁlﬁ Slg?g rlgcbsmﬁ 4&2845333 (SS%BQI(HQI 5,685761;

5. 1580 3.4 4.0915 5463353: BiagpionshPCH spphcayipr Ne 9§/3149%;.and
InferdibndIGAC T applichitioA No. Se@er/217979t N tekdif @ifRUiments, the

antagoni sts are_ described in the literature as

pO&Vé@,%rPhb &8n hpsdminigered ipceqrpbipation Hathsiayicatan. Roselten ean
ant¥RiseRizhoyed in conbination with endothelin
ant agoni sts known in the art and include, but are not

| i mikusther endpthelimemniagonisndesgriberlin theifolstwmgtdmyme@,ts
mégra?ljﬁie%r}%r%n b@eréfegé}ﬁk%%@ﬁ e]n%?é; Ba:%k&“pia?y Br h¥&d é&mtemplated
fox:tys;l lo(cb)n@matignmaa thic|polyDadripbs providedheTeip) U.S$yRat.iNo. 5,420,123;

e p e 0 B 3 3

U BSPAERE! ;g%gsﬁ A e N §§§9?7§)%, Z)‘é‘b%%bo.?s;g%(?ﬁﬁ, U'S. Pat. No.

5 msz125N&96/¢56M4m95m855@,hmm2671@|wo %éwldl; 0 95/26360;
. (
ER01350; 7631050/ TReP Py N3t SO A Ror DEAE BT 16 TBERO 93/25580;
WareHa404s VeO/ed 906 WO 0a/21259:a6B12276383; wxmmowmues 617001;
4. O . , . ) 4 .

Wb 3o B083sd b Bblfo- 3003 g s
wb @9%1%58)% GH 2%%44%?%&10 28352620@)’50426@ 3704990 &/340B46HEO
oud G5 B ot e g o e b i g 5 i O vsaadre: wo
949, 4433; Q43 067638, WY 93/081H L WD 57653767 MO ® 51 176 YIBE 4341663;

ot her C|IC entape tides, | tripeptides
WOLSABETAS, OS] 140. BRESE3E: 83551 I 6105374 WO 95/05372;

U SephvRiol Y8R9, 6260'1@13 %9@5&1}35}" 3?62@!‘: o8 94065483 BP 552417; WO

N- pyr i m nyl benzenesul f onam certain
935791@3&15}3 3668/NVER6/1 192d; JP 6122625; JP 7330622; WO 96/23773; WO
96/33170; WO 96/15109; WO 96/33190; U.S. Pat. No. 5,541,186; WO 96/19459; WO
96/19455; EP 713875; WO 95/26360; WO 96/20177; JP 7133254; WO 96/08486; WO
96/09818; WO 96/08487; WO 96/04905; EP 733626; WO 96/22978; WO 96/08483; JP
8059635; JP 7316188; WO 95/33748; WO 96/30358; U.S. Pat. No. 5,559,105; WO

50



10

15

20

25

30

certai n napht hal enesul f onam des (Nakajim et al.
(1991) J. Antibiot. 44:1348-1356; 49 WO 2008/ 019072
weRQNBBRED7/ 017356 Myata et al. (1992) J. AnPCDUSL007/017356
45:74-8; |Ishikawa et al. (1992) J Med. Chem 35:2139-
2142; U.S. Pat. No. 5,114,918 to Ishikawa et al.; EP
Al 0 569 193; EP Al 0 558 258; EP Al 0 436 189 to
BANYU PHARMACEUTI CAL CO., LTD (Cct. 7, 1991); Canadi an
Pat ent Application 2,067,288; Canadi an Pat ent
95ARPI07¢ 3 7R5B80DIO VLS I8, N&J. 53481960, E]FC682515 @GBR25816;UWD

ofghong iaBitsd P Ml Wl B 12 R g g

oﬁ’ﬂ;ﬁﬁﬁhs ﬁ@s@rlbg‘ fi{the ReSited HobthedS ZBQM MaiareiMalet al., "Blologlcal
.. Antibiot 45:1041-1046; M yata et algg&
yEﬁf S

Prg’ﬁlem FHekly Betent ddaye} Enéothelpuf\m?ePWStétSeéﬁchve

" 5 h ¥ no
Rée%btfé 8}%1%%%&% P@l 3602 9‘? 2@47 255 %%)i gmdm (8&§ Ids, E., et

P}eﬁf@as@sgrpsbchmctenmtwmftﬁlbﬂxéﬁqﬁa@@ GralipActive ETA Receptor

A@%P&@% Hvalfaa F Bhatinaddlony s fitinheel ThedBludds! o1 2733)
PH. A#10-441 260954 - mum O lisws. M ranttdds "Pleamasolegy of L-754,142,
a ATKER) PSehl RERY d5we ABARBRL A QIR ARRESHET | TR ol of
Pr&rﬁadglsgﬂamswﬂgggﬁmal Bhetfpkulbs ;lem'él(m)apporﬁiJS P26 (1995)); SB
i i 1 : I nt

2GRAD LGRS Rt Sslo 795 209870, Rl iallids et apmhpnpeptide
eridbthelih rmdpmhmniggh (Ie’hst e i)l Absédnbgreledjesn‘dtn, veln”glllj,lrlf}ih Ig?ﬂz -8056
U%%)St i%??ﬁf‘gﬂ&ﬁﬂaﬁ}%%s E’&é‘éeﬂ B\éa*nenn f%b? lipRegpptor

ARQEGHTER! BI1:PhariebRiZi il ERafBicizitidtof S8 21 BREE A Poteheldd Highly
entirety, are exenplary of those conte |ated for use

Biogvailablsi Mq%%mpm@ww ped gEBharaesplogy and
E:LL,JSe%meF’eJl Th%papeﬁtlékz@o%g%ﬂ%ogy 6%9 cﬂ%t 195@),780%523 %%pgenorth T.

J. il RharmacolagicalGharyyteimition @@ @-lngsmmuy Aggive and Highly

PSR AT e B BB o o

Exgeriggned Jderapeviz 37023217@42), WQM@MQWG)WM%(E&XB@suda Y., et

o5 BEGH K poiE A e s TRt dha Ny B R o

Aﬁmgaalagummmpcgévoz[magAs@yzzmmﬁenwwpsﬁfzmz@mmnyu L-
96/ 12706; WO 94/ 24084; W) 94/ 25013; Pat
Algnglrh- 08-Asp%)l@s?d&é@aenwﬁlwldarésecylxRJtheehyﬂllDlsv@)um Salt},

m%xﬁéx‘ﬂﬁédot“@m%/aga @%aothmﬂg :Hegé%&%" M RedDarf @haMQcology and
2611; DE 434 WO 95/15944; EP

Emmtal Efﬂxels@sstsqs, VM) @7@@5 BPL67 5748 598 9HE37bosentan§Ro 47-0203,

OIS oM o e elorok G SRR dp Sy o Eepyalih Ny porent Orally

Ag@‘/ﬂﬁ!@@?}’“d@%@@@@ﬁﬁ Regéptd30a2anist\Ol BS)RETA I Ph@rmacology and

e TRt Pl e B e o7 575 v

95/ 26B5P0lyNOrS6/ [20tided héifeiry d8325uibe mﬁfs‘tﬂﬁd&ﬁcorﬂmnahon with

otggt/ cg%g%%of AR 8 §§¢ Vgngc asgs%gg? éorggou?n 8 éorr\{%) nations herein

include endothelin converting enzyme (ECE) inhibitors, such as phosphoramidon;

R0

thromboxane receptor antagonists such as ifetroban; potassium channel openers;
thrombin inhibitors (e.g., hirudin and the like); growth factor inhibitors such as
modulators of PDGF activity; platelet activating factor (PAF) antagonists; anti-platelet
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8059635; JP 7316188; WO 95/33748; WD 96/ 30358; U.S.
Pat. No. 5,559, 105; WO 50 WD 2008/ 019072
weEQNBBRED7/ 017356 95/ 35107; JP 7258098; U. S.PECHUS20MD017356
5,482, 960; EP 682016; GB 2295616; WD 95/26957; WD
95/ 33752; EP 743307; and WO 96/ 31492; such as the
follow ng conpounds described in the recited
docurnents: BQ 123 (lhara, M, et al., "Biological
Profiles of Highly Potent Novel Endothelin Antagonists
agSuts @ath ascGPHb/IT1h bldekérsHe Be abpkimidb, epfifiteatidSe] z&mbtﬁ@ﬁbélt)l P2Y(AC)

i 5 08, R en AR AT T s
as iaﬁlﬁféglﬁ lo&ﬂnﬂe;@hl;% W&ght\hlepﬁfrﬁ siek gprﬁkﬁxap&ﬁﬁ &F&Qfdrslﬂa Inhibitors,
e Jo 0 arnmpcol.o and peri nenta
a“ﬁéftabg{#ﬁje@m% remw@cbgjogg ﬁH]S‘mi’ZPi’D“?L'Wf‘?t"tgl%BW (ACE)
inHibif&d shdad Wéﬁrﬂ fetdpril; fosi%t(?ﬁi ceranfprll AREGIr Whalipril,
L-754, 142, Pot ent

Act e,
delapribasatopgil, %@mﬂwmln hag@prﬂsetndy saltp ei’ Sustirapmpognds peutral

en&@ﬁ{pﬁﬁﬁ@ &ap gglgib% {}%s%g%asg @E{ éig%ggd}%ﬁ Z\@]@ ACE in 1nh1b1tors)

sugh aS-Dmamtrlhilt and g@BopBOBREHMSG Canli rodadthse Inbibitgreesiich as

i, RORRER IR RO LSBT o i

or hisbestatin) 288 Z1)-A332 ({l&hksdwen As rdSuvadtatinpbr atlavastatm or visastatin);
thel t or. ,Ant agoni st s
sapfi R GRU L B TSR, BRI Bt R4 SRR 5ip A gpestan iacin

anﬁfmlmnOsdmdtld:-la@ﬂt:ysuchﬁts Bl@AaTdnhibhbs; EﬁERJIrhﬂbltcﬁs Raéyrh @hannel

Ant a on | of Pharnpcol
oGRS EARRR A ainloRiBna BB R0 g in shigte) (s tors pleprrenergic
agéﬂtQ %)é-adpénérQYJe?g%nfs@ﬁgE B9edrRedilol and met@proRl; antiarrhythmic agents;
Phar rm,i_ Iﬁog i cal racterjzation of A-127722: An

diyspties, ju egllFIY grochyorethiazides flymethiazidg. ot i ve

hyaﬁifﬁﬂtléi’ﬁlaﬁﬁé a%ﬁﬂi'oﬂumetﬁﬁﬁldé %Eﬁ'@hchﬁro%&w@ %@ékﬁ%nﬁﬂqulde,
erinental Therapeutics, Vol. 276(2), pp.473-4

po y or bapzothulazidems weH, as vthacgtmcz(iplgu trlcrynpnggleglplgfthahdone
ﬁn%'sé}mcfégnﬁgghrﬁ‘ﬁlteagﬁﬁbﬁhlder@ﬁﬁ{téﬂeﬁ&_la%{gl%ld}o%ugf,grronolactone and

Endot hel 1 n Receptor Ant agoni St
Sal[ts[DfésllAb wamppiinds; trambhltiglagente such as tissye plaamibmggh petivator

%par IRt P4 sppickinss grokinpse, Ployrekinass apd anjsorlatd

pl{simineljamsti@ptokjnase anlﬁmn@do(m%Aﬁ)x antiedigbadotdgehts sBch as

, " L. of_ P
bigBRERS LB medliinm 0BGl PABIBEE SoHcaiSte) susuing
me(géﬁ@ﬁje} ;(e.Fosanlglq@RGuWnﬂﬁ&ﬁs (8., g]lmgﬁirl,del\&lyb&lﬁdeﬁlehnd

" Phar.nacol agi ¢ ract er.i zati on .of.. Bosentan, A New
elipi B efil e ent T BLS skl B OuBlivenas mid ogllapie), and
PPAR—@gmlftiaSz:goimsde emnﬁatatc?ahm@i% R:&aptﬁﬁﬁﬂdagﬂﬁst@ @dczhz?gs sgéronolactone

ri menta eutics, Vo
an%s JSnonesgrawth, ﬁ%&mﬂﬁ FagoBpRS aﬁgfévht%rawoa stgrojgal
anﬁﬁiﬂaﬁ‘lrﬁit@fye&ugﬁ (NQ)’[JHD SpduchAs Wdifin aQl hﬂpr&feﬁsﬁﬁ%pﬁ(‘;dlesterase
npounds cl asses of conpounds

“ﬂesws iTHER %gDﬁgBe‘Ph%“SUs (Eree qal@étaéwa ang gﬂ%vdah?bé?ﬁ(ﬁg
sil8EaYMRad 41545, vhraBh&Xil):YProteit§rdbsiRSkiRASSRAMR qﬁ@mﬂammatorles

t hr onboxane recept or ‘antagoni sts such as 11 étroban;
anfiprodiferpiivesciigh apmetinsiesnts; FK606 GatrolimushProgras), smycophenolate and

mdefid ‘éh&n@ﬁ‘l@ra&@&xé b D(Slfug%%l lj{??é‘s% # Itcglg‘%: ?5@ @é‘&lﬁ cytotoxic

as nodul ators
agenis (Hg., plxlating genferfush o5 nigrogen pmmdatalkyl sulfonates, mtrosoureas

ethylenimines, and triazenes): antimetabolites such as folate antagonists, purine

analogues, and pyrridine analogues; antibiotics, such as anthracyclines, bleomycins,
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51 WO 2008/ 019072 PCT/ US2007/ 017356 agents such as
GPlIb/1lla blockers (e.qg., abdximb, eptifibatide, and
wo pooehidan) . P2Y(AC) antagonists (e.g., clopipoguston7/017356
ticlopidine and CS-747), and aspirin; anticoagul ants
such as warfarin, |ow nolecular weight heparins such
as enoxaparin, Factor Vila Inhibitors, and Factor Xa
Inhibitors, renin inhibitors; angiotensin converting
enzyme (ACE) 5 inhibitors such as captopril,
mlmﬂya:nm,ﬂfalctmoﬁlp&nnmmpliqamyenﬂleamrnés, swdhause[paslia,ragmase farnesyl-

PriiP) B ise A RR: ROROrl Ao TR Lo YEAe (88 dortsone),

estesitPpRRtiéstidgeny, &E&i‘bgéﬁﬂ?&rﬁiab@f@eny PESYR SIS, 3G futeinizing hormone-
| nhi b*’t ors (dual NEP-ACE i nhibitors)

celg RPN SRAEGR AR SO SE ST EAFAOMBIS A ptor agents, such as

ectelAkOfRIo? MP&MS%@%&V%¢£! mli&é‘t%ﬁh@tdtibhzmg agents such as
atorvastatin, sinvastatin, NK-104 (a.k.a. itavastatin,

pagjtaxgl Ehaxel @), idecetagel dTaxatels®: @nci qpptla}MezB Bop zlwéxaar@b)gs or

delfJINEs Al ORI RO e, SRS LB eplp @bt kins,
taxaaes) @ad teptiisorserase lahlbames tpreany]- pmtamtmpsferase inhibitors: and
ﬁ)ffy at her oscl er,ot i suc ACAT..i.nhi bi t ors;
migRtfan e HERhd, by AR a P CarBia b AP OB b
heﬂﬂhadym&ﬂﬁnhes platihaim qmtcﬁﬁgimmgﬂmlsuachs vigplatis, satraplatin
rener agent s, beta-adrener ents suc
ang B (S S SR er o i Bich & OB RS OF At Bage: Eold
coﬂn@;odhdw eiriotéiic BHER sach ﬁw{mphﬁe’iﬁi&@clophosphamme TNF-alpha
drochi orot hj azi de, _fl unet hi azi de,

inln%wam?m tenidapnti-ER AP dics PRFolyplg I NF receptor such as
etzﬁ‘ﬁ?é&}ﬂ{ @Hb?él??d’ﬁaﬁ'@k:ﬂ?(snbﬁhﬁﬁ bPRﬁﬂ@ﬁﬁBe@Zlbﬁﬁnmude (Arava); and

hi azi de or benzothl azide as wel[ as ethacrynic
cyal@pzﬂygqnasﬂ REOPeR) inkihitors suchi aa@nl@comb dEelebreax) gad rofecoxib
i mne, bunmetanide, trianterene, amloride and
spironol actone and salts -of such compounds;
t hr oFlisoibpve otheg therapesitic lagenss may dgaispd, efgmxmgxdn, in those amounts
mﬁ%tka il 8le I;ilg'si(csafr)fa') ) Dedk 3t éQ@{;ﬁDﬁi@' sHth&Rli i@ fined by one of
ur okl nase rouroki nase an isoyla pl'asm nogen
ordinappkdlk imths@rtact i vat or conpl ex (APSAC) anti-di abetic
agents such as biguanides (e.g. netformn),
gl ucosi dase inhibitors (e.g., acarbose), insulins,
nmegl The ﬂ’mﬂlda&ng éxajnples‘ apantludedifey ilhstthfienyhrpdbsasonlead are not

. gli de, and glipizide),
m@mi%& lfr{}]tﬁléfa?cgﬁgg% the 1§veqtiony i t azone, rosi gl i t azone
and pioglitazone), and 2EXKRMPEETT™ agoni sts;
m neral ocorti COI d receptor antagonists such as
Preparafith oYM A and epl erenone; growth hor mone

SEeCI'PWat) IH&S of 2fdnbINRéRIaHAES o ﬁ‘@‘kxﬁig@érﬁé QﬁN (2-acety1-4 6-
antiinflammtory dru NSAI DS) such _as as[)krl n and

dipgthyirleanh) 3pﬂé§ﬁ H’é)‘BF % risexazoly haminolgffony icB- as PDE
thlobhedé&mt}%&mq& éo%tagned ﬁ:ll al 1%5&@? @ilelte&W7§HQEaﬁé kit PidtAlalear

enafi |, tadal af , vardenafil ); proteln

g.,
80§lyw@s*v¢$e>maln% e hersalusionowvas; ﬁléﬂwci angt thgrvelures was redsiged by
u

eoPRLRLRl DEANNER 5y a2 BB &R EoprC. T8 plycion was cooled
to dhdovbre? (hpwemntes:amiglmid s} thistemperatyp fos3hmimjtes. After the
orBPLFENGELI A0 St UL LA, S205013 fiBang oo i
tempérfatura beernighitt Fittsasiomasfshe solemdrrybne’mded e giwdd of Form A solids.

triazenes): antinetabolites such as folate

ant agoni sts, purine

53



10

15

20

25

30

anal ogues, and pyrridi ne anal ogues; antibiotics, such
as ant hracyclines, bleonycins, 52 W 2008/019072

wWEMBBRED7/ 017356 m tomyci n, dactinonycin, aPdr/us2007/017356
plicanycin; enzynes, such as L-asparagi nase; farnesyl -
protein transferase inhibitors; hornonal agents, such
as glucocorticoids (e.g., cortisone),
estrogens/ anti estrogens, androgens/anti androgens,
progestins, and | uteinizing hornone- rel easi ng hornone
anatagonists oct r eot i de EXCAVEIEE 2

Pln cr Iub%§§ ruptor agents, such as 5 ecteinascidins
réparatiemo and derivatives:

m crivetylieers bﬁ&hhﬂdl%réﬁ@d&ﬁo&%hqﬂfgrarﬂ@@f Naz&icetyl-4,6-
él‘g g)h_.g %‘l docet axel (Taxotere(r and e ot hi | ones
dirRethy ipheny| L3 ((@n‘};\%’@%‘hﬂﬁ 1598739} W’é@s" Hamykt-2der i ved
thiBpRshecarbox SHIHR cRRtaYhdAGH adbi@bOhésted to 75°C and stirred until a clear
podophyl | ot oxi ns, taxanes; and topoi sonerase

SON%HP 728 Obkringst- g solution avas filiezqrsans the aolum Whs redyeeddrd
ap &ﬁﬁétk%;?@&é v?nﬂtﬁggtt Z %Z@ jS% at n@%eﬁf&yﬂ{'g ﬁre The solution was cooled

ocarb exa
to AP UL overA Oomorutesreadi seed cmﬂalmfeﬁorm tweas adds#;) IAeﬁer the appearance

or 33145 le olion e GRE M 215G AR Bbisdbfrdetite
ovenyti gittoFailtcatdmngahs salltios pawidedig090% @1&1& of Form A sohds
cycl ophospham de: TNF- al itors such as
teni dap; anti-TNF antibo@ﬂéﬁwﬁﬂnégluble TNF receptor
such. @@of Nt(amewms-amhﬁbheﬂﬁpamg [adiffektiydlsi mus or

lswgﬁgﬁ ﬂ? 2ot ﬁé%%@%ﬁi%wgﬁsﬁpsgdeéépéee& iHjOAc and

hebte@ hﬁ@fl@&)unﬁl‘d creef es1atbD wab YbRineN. Tm%omﬁewé%tdl‘lﬁfwed by cool to
t herapeutic agents nmay be used, for ex Th@ln t hose
“I@ k

rogMbSatue dHEng BRIGOLE HbiPRg Y Vaed salids pese collected
vxﬁ Pﬁ)@aog rw@scheatvhﬁ{ &513 %té?\tc%md?i%g ugﬁe%u% to %éi!i 035Yg N-(2-

in the art l'ow ng exanpl es are

acwt:m@d@meﬂuﬂphdrwusﬂcﬁﬁ\dempthwbése@‘ca@nlyj/)aampsalfenﬁéﬁ-
thiioﬁﬁﬁ{égﬁ'@okﬁnldergoﬁyxﬁ&? ope of the invention. EXAVPLE

reparation o 25 Twenty liters of ethano
were added to five kilograns of N-(2-acetyl -4, 6-
di met hyl phenyl’) 3-{ [(3
di met hyl - 5-i soxazol yl ) ami Mwlf%nyl }-2-
t hi dp@gﬂé@abﬂxnmddammyﬂmmylj I-Q(B4 daraethgl-5-istearaigt)t o
rred until a clear sol uti S | ned
a3y 5 s e P beastiof Heshipbore ot G LR heated at
refhyx witfl iy dedrisbluion wblobidihtd® Whilé3Elldiod Sakl ket ia@ded and
The sol yti on. was cool ed 30 to 45C over 30

TR Saipmenes dlova B o Ferapm fegnnespurR g e off white

soldd weretfbfmed p’DE@écﬂ[tﬁ;Qw&f: c5@édt&§v1atmﬁaﬁ&{ stﬁétl WRE cold EtOAc
oolgpa%o 5C over hours and he

YrEcByBta .ygeml 0.54ig Nr@tqcswlﬁﬁ6‘flﬁ’éet§b‘|1’b?‘n’dh3 -4
diREdyi-986bxaz89 Wuiiedst1fBhy 1 - tRidpheAkdfBoxardde polymorph A.

EXAMPLE §
1.0 g N-(2-acetyl-4,6-dimethylphenyl}-3-(((3,4 dimethyl-5-isoxazolyl)
aminosulfonyl}-2-thiophenecarboxamide was suspended in 10 mL EtOAc and heated at

reflux until a clear solution was obtained. While still hot 10 ml hexanes were added and
the still clear solution was allowed by cool to room temperature during which off white

solids were formed. The solids were collected via filtration, washed with cold EtOAc
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WO 2008/ 019072 PCT/ US2007/ 017356 EXAMPLE 2
Preparation of Form A Twenty liters of ethanol were
waodwedido fi ve kil ograns of N-(2-acetyl-4,6- PCT/US2007/017356
di net hyl phenyl ]1-3-(((3, 4
di met hyl - 5-i soxazol yl )am nosul fonyl) -2 5
t hi ophenecar boxam de contained in a reactor, heated to
75C and stirred until a clear solution was obtained.
The solution was filtered and the vol une was reduced
anfyiried plpd@(?awamal ty yiR3d 6.83+g Ne(2atce$ 8, adiinatbylphemydpBré((B &
. r.e. so ut i oolled to 45Covr 30
RS F S S ommp SRR BT 2 Efeca R Sma 4
t he appear ance of sol i dEXANPISBI6Uti on was cool ed to
5C over 2 l‘hour?:rand held at this tenperature 10
P"SV@F’HP"@H @M fration of the solution provided a 90%
y| el thvédty Iﬁ@érﬁbﬁetﬁ%dldﬁere aml-fﬁ'eaqio raﬁHs SFN-(2- acetyl 4.6-
é}g acet di met hyl phenyl ] -3-(((3,4 dinethyl -
dimethy lphspy ?afﬁ(%ééunﬁtbm ﬁ}lsoz&a{z ¥b sfomsliaki de was

ih%Pﬁ&?e@Qn%@xérﬂuﬁ d&taﬁle@‘}ﬁ aq'ggctmh E@&t@&i 1y Sd'(?ér{dl%ri@atdﬂnl clear

ear sol ution was obtained e solution was al

solnfiop s abiaingd. ﬂb@ﬁph@np evaatfmeeed:l@nd thg vahinahwas fedwmct by
apﬁmérgggeyﬁ]@ﬁfﬂlﬁ 753_@ * AJQE @%r?c a&g&g@ec t'[glgu 0 ex%n was cooled

to ¢atCoven I) mimites zmd'/h';lcgatl\ljh(szé:mperature for 30 minutes. After the

apgfc:a?m&%%;/(ﬁ‘_ sghgé i M?IE)CP S J:oo:iezf {0((35;?14 S’Yeé 2 hours and held at this

I Soxazo am nosu
teperapire memrghmmaltratﬁen d thyensmiygionfpro2ided B eldloflIFGIngC solids.

N-(2-acetyl -4, 6-di met hyl -3-.(((3, 4
di met hyl - 5-i soxazol yl) MMQLE%

Preparation 6OForm ¥2- t hi ophenecar boxam de was suspended in

10 Et OA( heated at f til
so UTwE dierS Gbermalarerampdsd o e Kigrame o NeBlacent-a.o-
dlfﬁen@uﬂéﬂﬁq R aldiBeli-blis®latsly Damlindsu@Bnyig2- al | oved

cool to roomtenperature during which off white 25
th@@h?'&fé’%ﬁé‘“ﬂﬁ%@meﬂﬁ@ agenstes haaied te Sﬁ(é@tcbﬁlrrﬁddmnl a clear

sofutlohveds &ﬂamwsﬁﬁ(iomtkh vl il et R the W dhd 6As HakeEd by

vacuumto

apREQma el g:%/ A,Mlgledqt ﬁé{’% y#he labatmaspheriq presspre. The solution was cooled

b I
fr&h f’fge@& scngréphﬁ&irg&s?ﬁﬂ&g&‘%i tg&ytlex}npgrahﬂé SRS A ifition of
tthcqlgtla@ proyiidet] 690 vilé pf hen { S]oh@s (((3,4

di met hyl - 5-i soxazol yl) 3G

am nosul fonyl ) - 2-thi opheneca%oxam de was suspended in
PrePandtidit PEoanE heat ed at refl ux until a clear

I t t ot
ooy oT e e P BRRS e Raaf & e kil gE- G BRI -
ditmgthydpteny - J-QQthmy&Sus?(agummxmﬁbnﬁ?fzdv\,h! te
w T ids. were c C . VI .
e R i ngd 1 PO R EREa 48 Tt SR a clear
soRfEbn LR EbtAIAdd 3R soRtidnAvasSiltaredifid dhRGIWiThé WaY k@luded by

2- ace | -4, 6-di met hyl phenyl | - 3- 3,4
approxxmg.te'l\l- &5% whi eyat 75°C and at augosghenc}/ pr]essuré e solution was cooled

from 75°C to 45°C over 30 minutes. Before any solids appeared, a sample of this
solution was removed from the reactor and was allowed to rapidly cool at 5°C, solidify
which formed seed crystals of Form E. The solution is then cooled to 5°C and the Form
E seed crystals wére placed into the reactor. The solution was held at 5°C overnight.

Filtration of the solution provided a 90% yield of Form E solids.
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di met hyl - 5-i soxazol yl ) am nosul f onyl
) - 2-t hi ophenecar boxam de pol ynorph A. EXAMPLE 6
woe@pat|ri on of Form C 5 Twenty liters of ethapol/usmne017356
added to five kilograms of N (2-acetyl-4.6-
di met hyl phenyl )-3- {((3,4
di net hyl - 5-i soxazol yl ) am no) sul fonyl }-2-
t hi ophenecar boxam de contained in a reactor, heated to
75C and stirred until a clear solution was obtained.
The Sint¢eumnbdificadend will by sgpasentl td these/ of skik imess aredudftended that

b approximatel vy .25% whil e af . 75C angd .at .at nospheric
tnid foye B PR B HteR iy Py i saPe BhE dPREed Sty er 30
m nutes and held at this tenperature for 30 m nutes.
After the appearance of solids, the solution was
cooled to 5C over 2 hours and held at this :
tenperature overnight. Filtration of the solution
provi ded a 90% yield of Form C solids. EXAMPLE 7
Preparation of FormE 15 Twenty liters of ethanol were
added to five kilogranms of N-(2-acetyl -4, 6-
di met hyl phenyl )-3- {((3,4
di met hyl - 5-i soxazol yl ) am nosul f onyl ) - 2-
t hi ophenecar boxam de contained in a reactor, heated to
75C and stirred until a clear solution was obtained.
The solution was filtered and the vol une was reduced
by approxinmately 25% while at 75C and at at nospheric
pressure. The solution was cooled 20 from 75C to 5C
over 30 mnutes and held at this tenperature
overnight. Filtration of the solution provided a 90%
yield of FormE solids. EXAMPLE 8 Preparation of Form
E Twenty liters of ethanol were added to five
kil ograns of N-(2-acetyl-4,6- 25
di met hyl phenyl )-3-{((3, 4
di met hyl - 5-i soxazol yl ) am nosul fonyl ) -2-
t hi ophenecar boxam de contained in a reactor, heated to
75C and stirred until a clear solution was obtained.
The solution was filtered and the vol une was reduced
by approxinmately 25% while at 75C and at at nospheric
pressure. The solution was cooled from 75C to 45C
over 30 mnutes. Before any solids appeared, a sanple
of this 30 solution was renoved fromthe reactor and
was allowed to rapidly cool at 5C, solidify which
formed seed crystals of FormE. The solution is then
cooled to 5C and the Form E seed crystals were pl aced
into the reactor. The solution was held at 5C
overnight. Filtration of the solution provided a 90%
yield of FormE solids. 55 WD 2008/ 019072
PCT/ US2007/ 017356 Since nodifications wll be
apparent to those of skill in this art, it is intended
that this invention be Iimted only by the scope of
t he appended cl ai ns.
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56 WD 2008/ 019072 PCT/ US2007/ 017356 WHAT 1S CLAI MED
I'S: 1. A conpound

woR(/0ewel yl - 4, 6- di met hyl phenyl ) -3-{((3, 4 di mep¢myUsHH07/017356
i soxazol yl ) am nosul fonyl ) -2-thi ophenecar boxanm de, in a
formof polynmorph C. 5 2. The conpound of claim1,
wherein the anmount of polynorph Cis nore than about
80% 3. The conpound of claiml1 or 2, wherein the
amount of polynorph Cis nore than about 85% 4. The
conmpound of any of clains 1-3, wherein the anmount of

pol ' e than about 90% 5. The

conp%fgﬁg%‘ﬁg‘@’ﬁ% ns 1-4, wherein the anmount of

p]?I yinor pP« G?nipaun@Ne(Zrleab@u_ trﬂaﬁylph&;yl)m?{(@nﬂl ﬁﬂétﬂ?;l-s-
) ny of cl al -5, erein the amount of pal ynorp
IS%aZ@g%mPstﬁ%&@5%0&0%%%1@?{“1%én %g‘?FHb%BOIQSFw&HyC-

of ¢l ai NMBTHe &mpARdIRIdiRe], A twammwgn@mh € is more

nore than about’ 99% 8. The conpound of any of clains
than aboutB@%ei n t he anount of polynorph C is about 100%

9. Be CofRAUMhdindJrdidinlOor 2N@{ediR thd EnBRIFHoR Inérph C is

is characterized by 20 peaks in the XRPD pattern at
meyp thamabent 83%- 7. 56, 15. 02 and 25. 74. 10. The conpound

of ¢ aim The (ﬁirr;g a({(fgﬁ?f %@Hégﬁ&%g Ghefeid el dMdunt of polymorph C

_ characterize D pattern at
is mopy ban pbow|AP%.4. 54, 15.96, 16.4, 19.04 and 21.24.

11. (The f L aj 1 . erein.t
251 oo PRl 3 8 B L 15, Ik SRl o oty
is mofe thapdbalt9SLMt i on spectra in potassi um brom de

approxi ely at 324 br ga 4. 165 1525 40

1064 12 ot oF ey o lahns &% Whgrsan i Amduty o} b morph C
is thobe thdd @bout &88%. 706, 680, 653, 580 and 513 cm ~. 12.

The conpqund of any qf clai 1-11, wherein the

pol ynor pﬁﬂﬁ T4np r°§@f‘¥ P?fgg‘“h‘/‘ﬁé QAgeein ﬁ“’t qrRoy8y of golymorph C
is fos®thah aBsutIest ra approxi mately at 3083, 2928, 30

1684, 1654, 1462 and 1291 cm 1. 13. A process for

pr odlici ngTeorompound of@ny o€ glaims Ary Wherein heamaung of polymorph C
is GBYRN DN the steps of: dissolving the conmpound in
war ned et hanol to afford a saturated sol ution; and

sl oWy cobie srgnperadsficlaiax Kb whsreie therpalymeimhel- s gharacterized by
peﬁlgg i'nqhé)mlj)bﬁt?érﬁ at §gproximately 7.56, 15.02 and 25.74.

10. The compound of claim 9, wherein the polymorph C is further
characterized by peaks in the XRPD pattern at approximately 14.54, 15.96, 16.4, 19.04
and 21.24.

11. The compound of any of claims 1-10, wherein the polymorph C is
characterized by peaks in the infrared absorption spectra in potassium bromide
approximately at 3241 (broad), 1684, 1657, 1525, 1402, 1293, 1140, 1017, 927(broad),
916, 896, 873-, 784, 775, 746-, 728, 706, 680, 653, 580 and 513 cm™’.

12. The compound of any of claims 1-11, wherein the polymorph C is
characterized by peaks in the Raman absorption spectra approximately at 3083, 2928,
1684, 1654, 1462 and 1291 cm’'.

13. A process for producing Form C as defined in any of claims 1-12,
comprising the steps of:

dissolving the compound in warmed ethanol to afford a saturated solution; and

slowly cooling the saturated solution to obtain a solid precipitate.
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WO 2008/ 019072 PCT/ US2007/ 017356 814. The process of
claim 13, wherein the ethanol is heated to about 75 C
wa20080®7pr ocess of claim 13, wherein the sat upet/Es2007/017356

solution was cooled to about 45 C. 16. The process of
claim 15, wherein the saturated solution was further

5 cooled to about 5 C. 17. A conpound

N- (2-acetyl -4, 6-di met hyl phenyl )-3-{((3, 4 di net hyl - 5-

i soxazol yl ) am nosul fonyl ) - 2-thi ophenecar boxanm de, in a

formiaf pohe/pRREES oEclalm. 13T Mercdn WMk istediedtd dbout 75 °C.
wherei n the anount o[ﬁ‘ijﬁo' ymorph E is nore than about

80%1°10 1bhe AReess S HBiMmd Sorhasin Bie satusptad salgtiqm was cooled to
ab¥lxefEim t he anount of polynorph E is nore than about

90%_ 20. The conpound of any of clainms 17-19, wherein

t he Knountheopropess phslan 1 SEwhereigthe seRugied solytion sas fyrther

Efé@tggmtyv@%_of any of clains 17-20, wherein the
coam)unt of polynorph 15 E is nore than about 98% 22.

The Jorposdmpbunthii-@facetydi4a6-dirmethy|phwind)-3+ {{(3, 4 dimethyl-5-

. = a0 . Q The
s R0 e ingR AL it eI 1 bt EBSly 'y
pol yiior phTheéxdnspoaind wif cled®ioh7, dMhefedn thEhemaontpd polgnoiplaByis more
thOfab%l 2?@ 17-23, wherein the polynorph Eis
Thad % zed by peaks in the XRPD pattern at
apprioxi (rerrl]?d gorpbund of 31% o6 cladns ﬁé—lanﬁ/he&ﬁx ﬁ;&.an%nt dihgolymorph
conpoun cl.aim 24, erein the polynorph E is
Eisgp rﬁé]“m??‘}?gfé@@eri zed by peaks in the XRPD pattern at

apprapsi metled dordfoudd of@nPdf cRitls 27-192wheréi the-amb@t of polymorph
conmpound Q of clains 16-25, wherein the pol ynorph

f an
E’E‘P%reé‘r’ﬂi_?%tlﬂ“é?g%eq by peaks in the infrared absorption
spectrr a i Thd@rasundBfahe & dRirms @7-2@8%99&im%%ﬁ6ﬁt of polymorph
3271 (broad), 3005, 2982, 1659, 1649, and 1429. 27.
E ipporedhggbrhent 88%any of clainms 17-26, wherein the
POl YD PP doinpdiAAIcFShe bF ERSnY7 PRl Reicth iHASRRARBE polymorph
absorption speth’ra apprg%érr%?ggy at’31§f, 2924, ngpo ymorp
E a80re thap bauh89%304. 28. A process for produci ng Form
E as,defi ' Y : IS
st o of . T sdrpdl Stapf oB LRmg 1785, whERHPleilbnt BFpolymorph
E &fabontd1@0%.at urated sol ution; and rapidly cooling the

sat W t edn?é’ <|>our}1;i3c9urx]1dto% ag)p to icpainans ?9—539 vx)?m[arec%il Bietp%ﬁyemorgg Eis
characterized by peaks in the XRPD pattern at approximately 10.54, 14.66, 22.44 and
23.82.
25. The compound of claim 24, wherein the polymorph E is further

characterized by peaks in the XRPD pattern at approximately 16.2, 20.04, and 24.82.

26. The compound of any of claims 16-25, wherein the polymorph E is
characterized by peaks in the infrared absorption spectra in potassium bromide are
approximately at 3271(broad), 3005, 2982, 1659, 1649, and 1429.

27. The compound of any of claims 17-26, wherein the polymorph E is
characterized by peaks in the Raman absorption spectra approximately at 3131, 2924,
1659, 1419 and 1304.

28. A process for producing Form E as defined in any of claims 17-27,
comprising the steps of:

dissolving the compound in warmed ethanol to afford a saturated solution; and

rapidly cooling the saturated solution to obtain a solid precipitate.
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WD 2008/ 019072 PCT/ US2007/ 017356 29. The process of

claim 28, wherein the ethanol is heated to about 75 T.
w0807 pr ocess of claim 29, wherein the sat upet/Es2007/017356

solution was cooled to about 5 C 31. The process of

claim 30, wherein the saturated sol ution was cool ed

from 5 about 75 Cto about 5 Cin about 30 m nutes.

32. A nmethod for the treatnment, prevention or

amelioration of an endot helin- nedi ated di sease,

c onRPi si ﬁ@me@intesis of elaim @8 whereimiuhg etianahisdfhted td weout 75 °C.

t of.the ound f any. of clai 1-12 and
STOG8 o ielre SRt S 28, whotkirte SRR fotfot s popted to

abcam§I°icorate one or nore of the synptons of the disease.

gi met hod Qf claim 32, wherein the disease is
sel t ed (ﬂf??%@ogi’]@% 30 wherein th gatyrated splptiemwppeooled from

ab&Argicevidwbylies °dis g 30 nhahids ac di seases including
nmyocardi al infarction, pul nonary hypertension,
neoddt al 4 inakisdefoy thg,trﬁg&pgm{sp@ﬁentlon or amelioration of an endothelin-

megfa)féd]&g%h & &%‘%ﬁm 'Iﬂlg?é{'g'lﬁfsté gs b 'b_fygt qu] g@%?‘%;a%g%tnﬁd the

I Seases an
comporshofanysefidlaimsdn} 2 atpht ha¥whaginshdefectiasamneit ixsufficient to

@i BHEO0R: SIWloASREURANBLS of Phd dlalacper FUSi on.

gastroenterlc | sea r énal ure, endot oxi n
shodR, rﬁrcsrnctlbaﬂ ofictkeom 32y wherebsthe idiseasecis selietied fiom the group
I am.nitis sf unct
col Qe py BRI sldr? EalicRiabal Bt Eaa il ais MRRRANA R,
my(d)lc&dlal drnfardtion| plﬁlhfhgxarﬁ'l@tpef'tbm&lﬁSxeoﬁhamutﬁionaiﬂi)tpeﬁglswn

terns, dji sconfort and incre
erytiop ez m i ¥ By i trrioi o AP RIS B A g mmatory diseases,
indliidifg dehmaboachetoastrislion) ophthalrelegic diseakés ¢RI léktoma and
function in m.ddle- a%ed WONEnN, pre-eclanpsia, control

inag oA AN BRTE S AT EHen e Wis 2505 EpRbifugpre, shdsipgin shock,
meR¥ralf i@y adtRebuid Mﬂt%rﬁ; wBlAR) ¥nfinitsC eﬁ:@ﬁﬁ:kdysfunctlon

henor rhagi ¢ shock and |nnunosuppressanf medi at ed
mengpasesesiennenesis-ped metabolq borrhdisenderso alimacteria disopdprs including

hof"ﬁl‘fﬂx‘ék nafb Gﬁp%ﬁ?@@fig Rgﬁ?rﬁ 1%9%%5&51 ﬁ‘i)é%ﬁfé fort o éﬁ?ﬁrefigt% inéldence of

candepaseidart @sme aad eﬂwdodheﬂdcmmsécETax)td withethel o¢dvstipm Br ovarian

e ST AL bR DL S6H D0 RS0 E66 e g
pr@npmar matue um@l dtgcnaatcds ptsatdees, aglaphiylaatic sbo¢k) demofrhagic shock and
lmmu%o ressan 1a€ ﬁtrelzrpa v oce}clsftrei‘cttc? d prior to,
sinu lfpgneousl or SBBS 8queﬁf Yo contacti ng the
r ecéﬁt or Thet lheﬁhbd of nliﬁhli@l whexﬁﬁpﬁbdi@seaﬁé)ls&ﬁlménmwmension.
Iter n thel.jn rece di at tivity,
3 ot iy et B bk e Roineltan cogeebh popide o
en@cﬁhbﬂm 0BT A oﬁeﬂd&ﬁelﬁimﬂm)}ed@tm Gorhprisifg coBtactidy the receptor
rrra euti rising an effective

S]tlon
will B REDGROPRET BBY GHRES G124 1412 PAf RESTIESUGRlly acceptable

defivatdé thérdof mlﬁaceut ically acceptable carrier, 59
WO 2008/ 01§O72 PCT/ US2007/ 017356
the contacting is effected prior to, simultaneously with or subsequent to

':!_

contacting the receptor with the endothelin peptide.
36. A method for altering endothelin receptor-mediated activity, comprising
contacting an endothelin receptor with the polymorph of any of claims 1-12 and 17-27.
37. A pharmaceutical composition, comprising an effective amount of the

polymorph of any of claims 1-12 and 17-27, in a pharmaceutically acceptable carrier,

59



10

wherein the anmount is effective for aneliorating the

synptons of an endot helin- nedi ated di sease. 38. The
weewposiori on of claim33 that is fornul ated foPCHUSIDBO17356

or nultiple dosage admnistration. 5 39. An article

of manufacture, conprising packaging material and the

conpound of any of clains 1-12 and 17-27, contained

wi thin the packaging nmaterial, wherein the pol ynorph

is effective in treating, preventing or aneliorating
wheRéin Sheihu is ffediveTBEAh BN rhfingdBEis¢nPtbrild SL&H&doAin-

t he packagi ng material includes a |abel that
qu,x,zgpgg{sggset hat the conpound is used for treating,

prevsnt | nﬂéegéon%hi&{&tdlilﬁm SnhPis ToRMIREL 187 dRgle ¥ fthitiple
dosage administration.

39. An article of manufacture, comprising packaging material and the
compound of any of claims 1-12 and 17-27, contajﬁed within the packaging material,
wherein the polymorph is effective in treating, preventing or ameliorating the symptoms
of an endothelin-mediated disorder and the packaging material includes a label that
indicates that the compound is used for treating, preventing or ameliorating an

endothelin-mediated disorder.
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