WO 2005/105073 PCTIUS2005/014545 Phenoxyalkycarboxylic Acid
Derivatives in the Treatment of Inflammatory Diseases FIELD OF THE
INVENTION [00011 Method of treating interstitial cystitis irritable bowel
syndrome, ulcerative colitis and other conditions involving inflammation.

@&§%§3 3UND OF THE INVENTION [0002] Interstitial cystitii?ﬂslcg is a
chronic inflammation or irritation of the urinary bladder walf fg005/014545

estimated to affect 700,000 people (approximately 90% female) in the
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_ fiysuri and nocturia has caused difficulty in the diagnosis of the disease.
and oA GBI S NS BRIgHarHala%es are ruled out and a cystoscopic

examination of the bladder wall reveals characteristic signs of IC,

including small petechial hemorrha%es or larger Hunner's Ulcers, IC is
usually diagnosed? i Wﬁ?ﬁﬁ%@%sis of the

ran | inflammation in IC are unclear. The diagnosis is.qne af
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. layer is thought to cause IC. [0004] hypothesis is the basis for
pelvicad RREFRLPRRi At SRHATHHYL Ny RS itk ofhie bisides, diserses,
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. Glycosaminoglycans are highly hydrophilic and protective. They maintain
IC is gy, gnosthr water between the urothelium and the bladder lumen,
and prevent adhesion to and invasion of the urothelium by bacteria, micro

crystals, ions, proteins and other substances in the urine.
[0063] ~ The etiology and pathogenesis of the transmural inflammation in IC are unclear.

The diagnosis is one of exclusion, and the treatment is usually empiric. The symptoms of IC
arise from a defect in the glycosaminoglycan (GAG) component of the mucin layer that

covers and protects the bladder urothelium. A deficiency of this layer is thought to cause IC.

[0004]  The GAG hypothesis is the basis for treating interstitial cystitis with
glycosaminoglycan "replacements," such as sodium pentosan polysulfate and heparin or
hyaluronic acid administered intravesically. Imitating substances in the urine may leak
through the urothelium, causing inflammation, tissue irritation and injury, mast cefl
degranulation and sensory nerve depolarization, which result in the urinary urgency,
frequency and pain of interstitial cystitis. Glycosaminoglycans are highly hydrophilic and
protective. They maintain a stable layer of water between the urothelium and the bladder
lumen, and prevent adhesion to and invasion of the urothelium by bacteria, microcrystals,

ions, proteins and other substances in the urine.



1 WO 2005/105073 PCT/US20051014545 [0005] Currently there is no
permanent cure for IC in the majority of patients. Treatment of IC with
drug therapy has been proven to be the most effective means of

alleviating symptoms. Oral medications for IC include bladder-coating

wagsseantdepressants, antihistamines, antispasmodics, ppgustcos/o14545
anesthetics. The effectiveness of oral medications is limited by the

ircula tration_ of th in the blood stream. To address thi
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penfosan polysulfate, anti-inflammatory or_immunosuppressant t _érapy,
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works for everyone; treatments are intended to relieve symptoms.
Bladder. distension, which is often part of diagnosis, is first line, because
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related conditions of irritable bowel syndrome and ulcerative colitis are
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long teBiR@E@R@lecule: inhibition of 1) leukotriene synthesis, 2) leukotriene D-4
receptors, 3) leukotriene E-4 receptors, 4) cAMF PDE IlI, 5) cAMP PDE
IV, 6) synthesis of
[0007]  The related conditions of irritable bowel syndrome and ulcerative colitis are also

s,

difficult to treat with existing therapeutic agents. These are nonspecific inflammatory
diseases of the colon of unknown cause, characterized by diarrhea with discharge of mucus
and blood, cramping abdominal pain, and inflammation and edema of the mucous membrane

with patches of ulceration.

[0068]  Without meaning to be limited by theory, we believe that a unique breadth of
receptor sites can be blocked by compounds of the present invention. Few, if any, of the
known inhibitors of inflammatory disease embody all of the following sites of activily in a
single molecule: inhibition of 1) leukotriene synthesis, 2) leukotriene D-4 receptors, 3)
leukotriene E-4 receptors, 4) cAMP PDE ITI, 5) cAMP PDEIV, 6) synthesis of
thromboxane A-2, 7) eosinophil migration and 8) lymphocyte migration. The above
mechanisms are involved and cooperate in different degrees and with different specificities
among the wide variety of cells interacting in the so-called "inflammatory cascade,” to

produce a fission-like result. By blocking a wide variety of action sites, compounds 1 and 2
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thromboxane A-2, 7) eosinophi migration and 8) lymphocyte migration.
The above mechanisms are involved and cooperate in different degrees
and with different specificities among the wide variety of cells interacting
in the so-called "inflammatory cascade,” to produce a fission-like result.
By blocking a wide variety of action sites, compounds 1 and 2 2 are
expected to be effective for a wide array of illnesses that fall under the
umbrella of "inflammatory diseases." [0009] Since the biochemical

e GRsEEntfer$ ottt ivation Causerantieilosietypllibureaction umithéa of
“inflypaeiey Weratrggest that the additive effects of the broad sites of action of
the present compounds will result in high "multiplier” effects in
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SCHS I—IIE&B%EI[CT”? pﬂﬁ’lsmaceutlcally acceptable salt or prodrug

thereof in the manufacture of a medicament for treating interstitial cystitis.

In another aspect, theFEMAIARVIBET bSelisiVEdigaind (2) OH CH,-I
SdﬁE@l’QS@ﬂZ@@WM@ use of compound (1)

\QSCHQCHQCHonC—wCHa

CHaCHyCHg HaCHCHLC OCHZCHQCHQCOEH

or a pharmaceutically acceptable salt or prodmg thereof in the manufacture of a medicament for
treating interstitial cystitis.

In another aspect, there is provided use of compound {2)

I
C‘Q—«SCHQCHZCH-;OQ(!}M(}%

CH2CHaCHg HaOHpGH,C OCHCH,CH,COLH

or a pharmaceutically acceptable salt or prodrug thereof in the manufacture of a medicament for
treating interstitial cystitis.

in another aspect, there is provided use of compound (1)

0
‘Q—\SCHZCHZCH?_OQLWCHS

CHQCHQCH3 HyCHaCH,C OCH, CHyCH,CO,H

or a pharmaceutically acceptabie salt or prodmg thereof in the manufacture of a medicament for
treating irritable bowel syndrome or ulcerative colitis.
3



5 HO CH2CHZCH3 HsCHZCHZC OCH2CH2CH2CO02H 2 or a
pharmaceutically acceptable salt or prodrug thereof in the manufacture of
a medicament for treating interstitial cystitis. In another aspect, there is
provided use of compound (1)o CH,-C--Th SCH2CH2CH20O / I-CH3
HO CH2CH2CH3 H3CH2CH2C OCH,CH2CH2CO02H or a
pharmaceutically acceptable salt or prodrug thereof in the manufacture of
a medicament for treating irritable bowel syndrome or ulcerative colitis. 3
0 O Iosed [ thod af treating interstitial cystitis, £om risin
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H2CH2CH3 H3CH2CH2C OCH2CH2CH2CO2H 1 or a pharmaceutically
acceptable saltghereo 11] Also disclosed is.a method of treating
interstitial cystit‘ comprising, administering a
compound 2, a tetaholite of CompEtTeE T e
SCH2CH2CH20 \/ C- 3 HO CH2CH2CH3-H3CH2CH2C
OCH2CH2CH2CO,

CHoCHzCHa HaGHCHLC OCH,CH,CH,CO,H

1
or a pharmaceuticaily acceptable salt thereof.

[0011] Also disclosed is a method of treating interstitial cystitis comprising, administering an
effective amount of compound 2, a metabolite of compound 1;

“ OM
CHg——C SCH,CH,CH,0 C——CH,
b
HO CHaCH,CHg HaCHaCH,C OCH,CHyCHZCO,H
2
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[0012] Also disclosed is a method of treating interstitial cystitis using an
effective amount of compound 1 present in polymorphic Form A. [0013]
Also disclosed is a method of treating IBS/ulcerative colitis by
administering an effective amount of compound 1 or 2. BRIEF -
DESCRIPTION OF THE FIGURES [0014] FIGS. IA-1E. Representative
bladder CMGs during (A) saline infusion, (B) OA infusion, (C). OA
infusion after Compound 1 (10 mg/kg); (D) OA infusion after Compound 1

100 1(304Rg keiotE) IOAvBusionAlierCampaned 1 (R0me/ kg A0 8L F\GP o

com%ral pMRiding fraquensy i Ak Control and OA sensitized rats; (B)
before and after Compound 1 (10 mg/kg) treatment; (C) before and after

ompound 1 (30 mg/kg) treatment; (D) before and after Compound 1 (50
o0 S LA 3@%&@{ e SR T (AT oo
MmO RSRITBRPYALS! EB%-before and after Compound 1 (10 mg/kg) treatment;

(C) before-and after Compound 1 (30 mg/kg) treatment; (D) before and

after Compoungpr50mmarkartreatinent: Anrt: dgoatessignificance when

compared to group 1. A denotes significance when compared to group 2.
[0014] [OGIGRFIG.-4EIQt épeontralianddifteiedMieatingnbgroupdinifdgnoles) OA

. . significance. when compared to group 1. A=d significance when
infusion Qg SO ST [T EIE 1 R I ot o A B AL e Comporund
1 (30 mgiigatnentaraupsichnieenetassignificaoeagidarn compared to group 1.

A, denotes significance when compared to group 2. DETAILED
DESCRIPTION OF THE INVENTION [0019] The compound

[0615t 4'[@fégeﬁlk—%ﬁ'(ﬁﬁﬁﬂﬁlfgéwg{%yﬁ%f&) Control and OA sensitized rats; (B)
propylphenylthio)propoxy]-2-propylphenoxy]butyric acid (1) (MN-001), and
before angbaptrafiprveuncally doeedad lsosimsnih @r@&t@@ﬁ@é&ﬂg@@%ﬁgpﬁ@ (30

me/kg) tUANAEHYS U HRAMELE ORISRl CYSHUSAWQ 20004105073
) e 5 c%{w
(0016} FIGS. 3A-3D. NVCs in (A) Control and OA sensitized rats; (B) before and after
Compound 1 {10 mg/kg) treatment; (C) before and after Compound 1 (30 mg/kg) treatment;
(D) before and after Compound 1 (50 mg/kg) treatment. An * denotes significance when

compared to group 1. A = denotes significance when compared to group 2.

[0017] FIG. 4. ICI in control and different treatment groups. An * denotes.significance

when compared to group 1. A = denotes significance when compared to group 2.

[0018]  FIG. 5. NVC in control and different treatment groups. An * denotes significance

when compared to group 1. A = denotes significance when compared to group 2.

DETAILED DESCRIPTION OF THE INVENTION
10019} The compound 4-{6-acety}-3-[3-(4-acetyl-3-hydroxy-2-
propylphenylthio)propoxy]-2-propylphenoxylbutyric acid (1) (MN-001), and its
pharmaceutically acceptable salts and protected prodrug forms, are orally active for treatment

of interstitial cystiiis.



HO CH2CH2CH3 H3CH2CH2C OCH2CH2CH2CO2H 1 The compound
of formula 2 (IvIN-002), a metabolite of compound 1, is the dominant form
in human plasma. It is also active for treatment of interstitial cystitis and
can exist as two stereoisomers. The in vitro potency of the separated
ﬂf?@] i giers of compound 2 are nearly identical against leukotrienes.
imi ar]Iy, the acute toxicity (LD50) of both optical isomers i€ CABGTLIHE14545
same. The isomers can be isolated by chiral chromatography methods.
The racemateﬁwas beerrtested in long-term faek %dog safety
studies. Pharmacold he st ieHAC ' the L -isgymer and the
racemate are similaryP acokinetically, th pmers behave similarly
in rats and dogs, witfl no eyidence of intercghversion. O OH CH3 II'\
?CHa SCH2 CH2EHO \ /-CHEMG®B HEH3HISCH 2 CPREH:CHC0M
OCH2CH2CH2CO2H 2 The synthesis and biological activity of many
phenoxyalkylcarboxylic acid derivat?ves, including compounds 1 and 2,
are described by Ohashi et al. in U.S. Patents 4,985,585 and 5,290,812,
The covhjchuzt efifvorplraddheta)n peateritincd. DO nipourd H3s H3AHAGHPform in

; repared by reacting a
P e A T B i
stereojgopeLe B i idtme i ishe nenarirstioptionldaoprersiof ¢herera are nearly
identiCSIMRON teokotaEmusla ke Sl SRORBRUBL Sty (1D50) of both optical isomers is

about the same. The isomers can be isolated by chiral chromatography methods. The

racemate has been tested in long-term rodent and dog safety studies. Pharmacologically, the
in vivo activity of the (-)-isomer and the racemate are similar. Pharmacokinetically, the

isomers behave similarly in rats and dogs, with no evidence of interconversion.

ﬁ OH
caach—scwcﬂzcnon—é_—ms
2

HO GHCHzCHg M3GHyCH, G OCHCH;CHCOgH

The synthesis and biological activity of many phenoxyalkylcarboxylic acid derivatives,
including compounds 1 and 2, are described by Ohashi et al. in U.S. Patents 4,985,585 and
5,290,812, which are incorporated herein by reference.

0 Hy

HaCH,CH,C OCH,CH,CH,CO,R
3
Compound 1 may be prepared by reacting a phenol of formula 3:



01 _CH3--C\/SCH2CH2CH2Br HO CH2CH2CH3 4 in an organic
solvent, for example acetone, methylethylketone, diethylketone or
dimethylformamide. The nucleophilic displacement reaction may be
conducted from below room temperature up to the reflux temperature of

wdheasodvent, in the presence of an inorganic base, e.g., patass8igzmOs/614545

carbonate or sodium carbonate. The addition of potassium iodide is also

whcreh{%%m@cgﬁg‘téﬁg%ﬁﬁ %895@%{% & i&%ﬂ%ﬁ%%ﬁﬁl&%\ﬂﬂgmd of

groups, such as chloré and tosylate, may be used to effect this coupling

formulgddet@re ergnownd $1 CH3-c \I~ SCHC:HcH20 \ / u-CH3 HO

CH2CH2CH3 H3CH2CH2C OCH2CHZCH2COR 5 [0020] Removal of the
protecting group in 5 by alkaline ester hydrolysis and extractive work-up
gives compound 1 @s a white-splid. [0021] Recrystallization of the white
solid under controllgd coxditions\gives an essentially pure polymorph,
designated &8erort N .g., dfe, preferably at least
95% Form A). Polymorphit-Earfn A and processes for producing it are
described in U.S. Pateny’Applicgtions 10/601,861 and 10/601,862, both
filed June 24,2003; wHith are inE&kB¥Eted herein by reference. All
polymorphic forms of compodnd 1 are active, but Form A is preferred.
The solubility and the bioavailability of this polymorph, identified as

) orthorhombic crystals, is superior to tt}g ot%er polymorphs and thus Form
in an opege @Wﬁ%ﬁ%&xgmﬁ’&emfﬂfaﬁsﬁéy PyseHeRse g Rgtone o
dimethAGIHHSRIQ0TH It itbphilic displacement reaction may be conducted from below

room temperature up to the reflux temperature of the solvent, in the presence of an inorganic

base, &

.2., potassium carbonate or sodium carbonate. The addition of potassium jodide is also

recommended. Analogues of compound 4 having alternative leaving groups, such as chloro

and tosylate, may be used to effect this coupling reaction.

[6020]
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HO CH,CHCHy  HaCHCH,C OCHCHCHCOR

3

Removal of the protecting group in 5 by alkaline ester hydrolysis and extractive

work-up gives compound 1 as a white solid.

[0021]

Recrystallization of the white solid under controlled conditions gives an

essentially pure polymorph, designated as Form A crystals (e.g., 90% or more, preferably at

least 95% Form A). Polymorphic Form A and processes for producing it are described in
U.5. Patent Applications 10/601,861 and 10/601,862, both filed June 24, 2003; which are
incorporated herein by reference. All polymorphic forms of compound 1 are active, but Form
A is preferred. The solubility and the bioavailability of this polymorph, identified as
orthorhombic crystals, is superior to the other polymorphs and thus Form A offers improved

solid formulations.



[0022] Form A crystals can be obtained by dissolving compound 1 in 5 to
10 parts by weight of ethanol at 25 - 40 C to give a yellow to orange
solution. The ethanol solution is charged with 1-10 parts of water and
agitated at 20-25 C for about 15 - 60 minutes and then at 5-10 C for an
: dgi‘;tioln(}asl0 3eriod of 1-4 hours, preferably 2.0 - 3. 0 hours, resulting in an
OTFAWRIte SUspension. To this suspension is added 5 - 15 pafts B RMRs}14545
and the mixture is agitated at 5 - 10 C for an additional 1 - 4 hours,
[0022preferatsty/l Bys@ld daalrs ot byvihites wingféantritenpidduct is iSofatadpy
weigh 3P HHALGIUREO0 Ancing fijecRiiB sy ashed sl iR oh AL AN R i
vacuum at 25 - 40 C for 12 - 24 hours. [0023] Additional synthetic
chargp B ds 2% REEWA i Rohaes R3S 54 fanahers 4y 3-60 minutes and

then aZ m;gﬁﬁaaheﬁ&ﬁ;&@ﬂgzﬁﬁﬁiﬁém hourf:, preferzri]bly 2.0-3.0 élamséléesulﬁng in
-(2:CNIOropropoxy )-4- rOXyl-5-pro et enone. Cli r. .
oo AR R HE BTN LA PA DB b e o s
agitatRIMFTK 2003 B(@HR)EGDODR HEhGuEs DRATILIHRE Y320 MaBt-AGHid, white
to oftbhtfe SrRNMER e U Ul Bieftin ot fede LR SR WAR Voter

PCT/US2005/014545 SSO -§CH3 2N-C-ClI
and dried m a vacuum at 25 - 40 °C for 12 - 24 hours.

[0023]  Additional synthetic methods are shown below, where DHPA is 2,4-dihydroxy-3-
propylacetophenone and CHP A is 4-(3-chloropropoxy)-2-hydroxyl-3-propylacetophenone.

CU(CH,);Br
DHPA . . CHPA
O
Br(CH,);CO0C,H;
CHPA > Cl— (HC)3-0
DMF/K,CO;,
O(CH,)3COOC,Hs
6
O OH

Clame (HyC)3-0 NaBH, Cl— (HC)y-O—
.

MeOH
O(CH,)sCO0C,Hs



DHPA (H30)2N O K2C03 POH 8 S 0 (H3C)2N~-k 0 A (H3C)2N'--kS
O(CH2)3000C2H5 0OH 890 O O - (H3CO ks KOH HS\/ OH 10% EtOH
OH 910 0 OH) K2CO3/DMF CI- (HzC)3012 ;:QOH
O(CH2)3000C2H5 2) NaOH/EtOH 10 7 Formulation and Administration
wWGQ02H 0dministration of compounds 1 and 2, their mixtureBEEHaI05/014545
~ pharmaceutically acceptable salts or prodrugs can be done orally, or by
intravenous, intramugcular, and 8 WO 2005/105073 PC/U820056014545
'subcutaneom%\cd@_r@or transdermal meiods. EffectiveNdosage levels
__can vary widély*%e.g", ffom about O?a W m referred
DHPAdaily dosage range 15 250 T5°2,000 *Aig, give in one, ree portions.
A preferred dosEA#004C is 1000 mg twice a day. Suiable @oses for
treatment of IBS/ulcerative colitis include )
750 mg tid. Actual amounts will depend on the
patient being treated. As

S o o. 0
(H3C)N )Ko A (HaGRN’ S
st B
O{CH,)aCOOCHs OH
8 9
0! 0 0
{HzC)N AS KOH HS
OH 10% EBtOH OH
9 10
Q OH
- ¥
2) NaOH/E{OH
OH O(CH,CO0CHs
10 "
Formulation and Administration

100241 Administration of compounds 1 and 2, their mixtures and/or pharmaceuticaily

acceptable salts or prodrugs can be done orally, or by intravenous, intramuscular, and



those skilled in the art recognize, many factors that modify the action of

the active substance will be taken into account by the treating physician
such as the age, body weight, sex, diet and condition of the patient, the
time of administration, the rate and route of administration. Optimal
dosages for a given set of conditions can be ascertained by those skilled
WPHO%H5ing conventional dosage determination tests. [OBZBPS\Rs(bi¢s45
salts are sodium, potassium, calcium and magnesium, with sodium being

subcmfmluﬁhdzj&t;llﬁﬁhietmemm&llﬁlﬁllﬂiﬁﬁﬁfb%.‘lﬂg&%&%@&@mﬁﬁ@dely,
adil z in_vivo,and.release t ctive acid in vivo. An

o B B R e el oL ot g o 2000
mg, givsorponatévoerbindnorefeseice 8026 Hatedeoit po UPbmE thacpredant

suitFVRRIYESAR DS IOrMBted dBany. RAIMAGRHESAHY ﬁ@ﬁ&t%ﬁ% 198 sd, and
including liquids, powders, creams, emulsions, pills, troches,
730 gg ido SitdHe amouyEe Rl RReshfitiGRA SIaHm RO thepaprnitheing weated. As

mosmmlh llé@ﬁiiﬁeirt(l‘al%ﬂgiﬁ&@gﬁa@@ml iﬁi}lf&taﬁdwﬂ:yr{h%iﬁdgibﬂléﬁlqﬁ@dmd hsubstance
) maceutically accept salts will ordinarily be formulated with one or
L e e BRSPS S TP o PR CEF Bt o
and candiiesnaly| Ithh g@tipnadh'@ém:l f@"@d&mﬂﬂ&bﬂ%iﬁe&aﬁ@rmﬁdm oifgimisaneon.
Optifih 880 26U SlRUEr AR O ORI O U B 1R UMEIIN LR ar
_carboxymethyl Cellulose (Avicel). The formulations are compressed at
usma‘ﬁ%?’ﬂ%%‘(g@ﬁ%@eﬁﬁﬂ%?ﬂ%ﬁre in the tablet-forming process. The

tablets preferably exhibit an average hardness of about 1.5 to 8.0 kp/cmz2,
preferably 5.0 to 7.5 kp/cm2. Disintegration time varies from about 30

1002%e contétablapaiisrassefipomitieaisny kel sbnewhdgnagaepias yitessgvnifesing
prefeRE¥Qslimenpofithe npnHandshosdNathe CROE R ASBINRA JSble in
. SC g%.ég(ﬁg]aformujgtgons for oral use cap be provided as hard gelatin
vive % FAHIRSHARERRS ShERBx RIRT RISy TR B B YRS R AT IR 8 fsgfosed in

U.5. pHaRRatcutoaiyacdeptably salts:ace. mixed with an inert solid diluent
such as calcium carbonate, calcium phosphate or kaolin, or as soft
gelatin capsules in which the compounds are mixed with an oleaginous
[0026hediliin engpdioudicod W @r2E051M050I63 B0 PATG2N0Mt0 144 paraffin or

phar i Al 5 WIBKYE SR YGHS AR, TAGRSSIOMARRIDAIE, MANSSI P,
troches, suppositories, suspensions, solutions, and the like. Therapeutic compositions
containing compounds 1 and 2, their mixtures and/or pharmaceutically acceptable salts will
ordinarily be formulated with one or more pharmaceutically acceptable ingredients in
accordance with known and established practice. In general, tablets are formed utilizing a
carrier such as modified starch, alone or in combination with 10% by weight of
carboxymethyl cellulose (Avicel). The formulations are compressed at from 1,000 to 3,000
pounds pressure in the tablet-forming process. The tablets preferably exhibit an average
hardness of about 1,5 to 8.0 kp/cm®, preferably 5.0t0 7.5 kp/cm®, Disintegration time varies
from about 30 seconds to about 15 or 20 minutes. The following examples give specific

embodiments of the invention but should not be construed as limiting its scope.

[0027]  Formulations for oral use can be provided as hard gelatin capsules wherein the
phenoxyalkylcarboxylic acid, mixtures thereof or pharmaceutically acceptable saits are mixed
with an inert solid diluent such as calcium carbonate, calcium phosphate or kaolin, or as soft

gelatin capsules in which the compounds are mixed with an oleaginous medium, e.g., liquid



talc, sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth,
methylcellulose, sodium carboxymethylcellulose, a low melting wax,
cocoa butter, and the like. [0028] Aqueous suspensions can contain the
compounds, their mixtures and/or pharmaceutically acceptable salts in
W§§§3'5 It%r(%gwth pharmaceutlcally acceptable excipients Suﬁgﬁﬁszeosmmszas
pending agents, e.g., sodium carboxymethyl cellulose,
methylcellulose, hydroxypropylmethylcellulose, sodium alginate,
paraffig sy O SHiahle cauiertiaciide MASERE TG MRS a TS ISR gigarate,
tale, sWYRHINGtOGE PheS CR-as N athidll pasehlrtine ehesNN N & cfhfosd Ofiiim Or

b con%&ysa#’ nﬁro ucts of.an alkaline o>]<?i% with ?&tt acids, e.g.,
CarbOIBRTORY &t ‘5]8 Fo 2 PL RGPV ST A A3 ethylene oxide

with long chain aliphatic alcohols, e.g, heptadecaethylene-oxycetanol, or
condensation products of ethylene oxide with partial esters derived from
[0028 %5 1y AETF U Y RRERS £ OB % BT PERESe BB S FBHS B or
pharmeendieadgioreprdietbsoh ethylane oxitieinth parntiahbgterepiebleect digimts
fatt i exitol r] '
such SRR AL L SIS plapP e eI ROIIER,
hydropreemlaiedcdiglosisplivmalropip. polyarsiaypelidertessn dregacabhend

gum 260N B RGEAES RS AR S RA IR A RGNS RBEHIANE HoERRERde, ¢.g.,
Sweetenjng agents, such as sucrose, saccharin or sodium or calcium

lecithip, oy SOPAEPYHEPIT B (B PERA S R P AR RO i8Ry ox vethylene

stearatp] epasatiensafapagiienus ctiydaensitde byithiemdditipniphutterariige.g,
he ounds of formulas 1 and 2, their . mi es and/or, . .

e R L R MR A0 vty el s

derivedEnindaty evitssuspedity ageriprdrersribidbma s iieb sumeltvesrSuitable
conde iSRG SIRAQEWR TR ARRIR AN SAPRANNINY AGRRIP B5R Sxempliiied by

. those already mentioned above. Additional . excpients, e.g., sweetening,
Bexito agiyiiRgSin B o RFRF E A SO U R ek Ao S S RIRIRE 57
also cdigaiarons leieshyei ieSevesiteningzagans ofai-pxayiplehglitoeydesarkioher or
more SRS SUCRIOIIMIANNS AN IS0 cNAID. A JSMUCel & Bieselvalve,,

an v§r|ng and coloring agerits. f(? 3 e present invention can be
as sucraden iistoedinl on sdsenime galelerisydamatie form, of which many kinds are

known, e.g., as described in U.S. Pat Nos. 4,788,055; 4,816,264,

4,828,836; 4,834,965; 4,834,985; 4,996,047; 5,071,646; and, 5,133,974,
[0029%he ddsnstiblgfpowders and granules suitable for preparation of an aqueous

suspension by the addition of water provide the compounds of formulas 1 and 2, their

mixtures and/or pharmaceutically acceptable salts in admixture with a dispersing or wetting
agent, suspending agent and one or more preservatives. Suitable dispersing or wetting agents
and suspending agents are exemplified by those already mentioned above. Additional
excpients, e.g., sweetening, flavering and coloring agents, can also be present. Syrups and
elixirs can be formulated with sweetening agents, for example glycerol, sorbitol or sucrose.
Such formulations can also contain a demulcent, a preservative and flavoring and coloring

agents.

{0030]  The present invention can be administered in sustained release dosage form, of
which many kinds are known, e.g., as described in U.S. Pat. Nos, 4,788,055; 4,816,264,
4,828,836; 4,834,965; 4,834,985; 4,996,047; 5,071,646; and, 5,133,974, the contents of

which are incorporated by reference herein.

10



which are incorporated by reference herein. 10 WO 2005/105073
PCT/US2005/014545 [0031] It is also within the scope of this invention to
administer the subject compounds concurrently with, or after
administration of any other known pharmacologically active agent useful
for treating urinary incontinence. Such agents include, anticholinergics
WU butynin, atropine, propantheline, terodiline, and efE/EIoffHiHas45
sympathomimetics such as ephedrine, pseudoephedrine, epinephrine,
[00313nd phisrmidprephinciansine: sihiineatitdeprestantistaubb ai6j Ry prapi@ds
ig:an [triptvline. estrogen n-related compaund
oo R Y Mo e
usefubion di5a8ReoaIBa Y rstnaastnt Uassais drsbete Antishiiretgicsmusisaeh as

oxybitovaxatephe) sreetairddiscHnsinr AhieseRRAIANACAUPHICHIAHING ch as
ents, reference may be made to "Goodman and Gillman's __ )
ephe %r?ﬁ%‘&%i8&8&%&%&%@&@?@%@%@&%@%&??ﬂ’ii%‘a’.r,essams

such &s386piutaitmidarcaig atbmpaipyyideyetiaider) dnisiscoipabiels

havingjésa{) eﬁﬂiﬂé%{{%@??u%cég%%'é%&déﬁ @s%%%?&%g%ﬂas&%lfg r«]:gor direct
: emulsions, Syrups, elxirs, aqueou§ solutions, aqueous suspensions, or

actingsplpdderpmqsrlpavario nelwpichsash dnldatadten e edairdind distisiyoldfbree

pharnSBIRUAINLIRNG pLaRafGRNS. BRI ANTIMNBY B6RIERAIES dlisQiutions,
Ph for xample, in agueous propylene glycol so_lutlons or may contain
s Eaé&e?ﬁﬁ%?@%&mm&%&mﬂgﬁ%ﬁﬁﬁ%m Smdviapritite,

CompaggchevAfudous solutions can be prepared by dissolving the active
component in water and adding suitable colorants, flavors, stabilizing, and
thickening agents. Aqueous suspensions can be prepared by dispersing

[0032he fioelyrdbrige dunbkefcos AR Mietan il HseRLSHAGIRIaa St

" S natural or synthetic.gums, resins,.methylcellulose, sodjum .

e T S 2 R A R S0 S AR e o eb e

prepafgiiams prajshrrsonsidef idds otmione! suwgerisifons venth diquidsions, and

prepafBROLEORIRIRI dRAHNIN LGN IRG ACIMERATRONE BRI OIS IRV yiene

stapilizers, buffers, artificial and natural sweeteners, dispéersants, )
lycol RARKORS ST BUWIBRIZY SRPHT e REes ToorRip PHEN GBS bma B itRe
monopkase ik dosehiti dryineys el it laics nepatdie@hsolving the active

component in water and adding suitable colorants, flavors, stabilizing, and thickening agents.

EatoEBRe

Agueous suspensions can be prepared by dispersing the finely divided active component in
water with viscous material, such as natural or synthetic gums, resins, methylcellulose,
sodium carboxymethylceliulose, and other well known suspending agents. Solid form
preparations include solutions, suspensions, and emulsions, and may contain, in addition to
the active component, colorants, flavors, stabilizers, buffers, artificial and natural sweeteners,

dispersants, thickeners, solubilizing agents, and the like.

{0033]  The compounds of the present invention may be formulated for parenteral
administration (e.g., by injection, for example bolus injection or continuous infusion) and
may be presented in unit dose form in ampoules, pre-filled syringes, small volume infusion or
in multi-dose containers with an added preservative. The compositions may take such forms
as suspensions, solutions, or emulsions in oily or aqueous vehicles, for example solutions in
aqueous polyethylene glycol. Examples of oily or nonagueous carriers, diluents, solvents or

vehicles include propylene glycol, polyethylene glycol, vegetable oils (e.g., olive oil), and
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administration (e.qg., by injection, for example bolus injection or continuous
infusion) and may be presented in unit dose form in ampoules, pre-filled
syringes, small volume infusion or in multi-dose containers with an added
preservative. The compositions may take such forms as suspensions,
w&%b’é)ﬂﬁ%sor emulsions in oily or aqueous vehicles, for ex%n}gsggdgﬂoﬁs
In aqueous polyethylene glycol. Examples of oily or nonaqueous carriers,
injectalg”uems solvents or vehicles include propylene glycol, polyethylene

R/ BRI GEEB &St S TP BH e B EN AT AN 5BBI ppisterat such as
presarvﬁ@TNdiﬁ?@,(ﬁdﬂ&ﬁ_iﬁﬂg me@ai&lmygaﬂhﬂ%&e@spégghgm and
n rmula; S S se ettin in

Alternam@fyc AULa gmg mgb Zlng a g lggagwc?e fBI:gl o%@é}g%grng{ive y’ %tgngf

or suspen or aispersing agents

sterile gpdider %Piaghémbmsnﬁ@y Fernsphwiete forarsBiégnde toyeauseprich sortriteof
vehloles ilesplid é%g Yeiy@RAilization from solution for constitution before use
a suitable vehicle, e. g., sterile, pyrogen-free water. [0034] The
compounds of the present invention may be formulated for topical

f0034ad %mwegbﬁﬁp%gemﬂmgem@a lofinscar as a

transdermal patch. Ointments and creams may for example, be

admini AR ARG FREAS AT AR NETSR i AR SR AFHATS: SERiddrBTdsmmalmateh.
Omimeﬁliﬁckﬂﬂmﬂ diay,dellingmagete hationstah edaqw;l@ed Mb@R with the
%iorﬂ%lly base a WI|| enera I%o cont ing one orgno.r
%/mg agen Ofﬁn spersmg %gen?s suspe"r’?’1 g
aqueouagentlsr hmmdmgﬂag@mdrw onntglraxﬁnns FEonen atiohssoiageinr
stabiliAQRIGA-RIMUSIRY éﬁtéh%%%iﬁ%&% \P7aREES, SOTRIISINgIAGHYe

ents in a flavored base, usually sucrgse and acacia or tragacanth

agents. § Matieahpiae PrdonitredmirstRim i TRrE Ry Se et oA gRatin
compnﬁﬁg AeSHE0k BUCIRSe basadRBNthiraklvarieh comprsmamihe

astﬂleg%gyne lgfsglre ient |n algunafltgg ]Ltléqmd g&r ier. 0%354 qu comp nds of the
P pres inventon may%e ormulalfela o AT SIS Rt A R S P i Mes.
sumoswmmtungd\mqtbweﬁlascam&ne tbﬁmngvomargdij@:endewwmﬂ
butter is first melted and the active component is dispersed
homogeneously, for example, by stirring. The molten homogeneous
mixture is then poured into convenient sized molds, allowed to

addition

carrier.

[6035] The compounds of the present invention may be formulated for administration as
suppositories. A low melting wax, such as a mixture of fatty acid glycerides or cocoa butter is
first melted and the active component is dispersed homogeneously, for example, by stitring.
The molten homogeneous mixture is then poured into convenient sized molds, allowed to
cool, and to solidify.

[0036]  The compounds of the present invention may be formulated for vaginal
administration. Pessaries, tampons, creams, gels, pastes, foams or sprays containing in

addition to the active ingredient such carriers as are known in the art to be appropriate.

0037}  The compounds of the present invention may be formulated for nasal
administration. The solutioﬁs or suspensions are applied directly to the nasal cavity by
conventional means, for example, with a dropper, pipette or spray. The formulations may be
provided in a single or multidose form. In the latter case of a dropper or pipette, this may be
achieved by the patient administering an appropriate, predetermined volume of the solution
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cool, and to solidify. [0036] The compounds of the present invention may
be formulated for vaginal administration. Pessaries, tampons, creams,
gels, pastes, foams or sprays containing in addition to the active
ingredient such carriers as are known in the art to be appropriate. [00371
nds of the present invention may be formulated for nasal
iﬁ%ﬁgﬁ%n. The solutions or suspensions are applied dir%%?@’%%ofﬁ/éms“s
nasal cayvity by conventional means, for example, with a dropper, pipette

or SUSBPRPPRY THE SETh Rl R ERAE A B echingdna sagielebmmertssé form.

meteringthedaittieg case ghaglropper or pipette, this may be achieved by the
patient administering an appropriate, predetermined volume of the
solution 12 WO 2005/105073 PCT/US2005/014545 or suspension. In the

[0038¢ase’;ﬁe&ﬁﬁ§@)ﬂi?ﬂai8%@@@@%%&&%&%@%@%&@%@@%@0@01
. metering atomizing spray pump. e compounds of the present
B AR T P NP O e R e
The wmvacbwiimaﬁb' inoie dingaih ratiakediadfoinisragiprof HeeryTaiRd 5)
mioro b ORRCRAIL: Dapie s Bl DAY Brala e IPL XTI ALING, ISt OLING ()

_microns or less. Such a particle size may be obtained y mear?g’known [
by migreniztion, Ehepple Bgredier i pastAcd e antvmiinghariidnwishprovitibin
propeBepreaciizedipaskysidasstabie) prrpelan ?éﬁ@ibﬁﬁ)ﬁﬁdiﬂuoromethane,
trichl %Q r{g}fg)u%g:g(a:ggbon %}C ﬁgg—ﬁ example, dichlorodjfluoromethane,

RO HE GRS QR Wf@?@ﬁ%‘ﬁb&%@ﬂﬁ‘éﬁ@’ﬁ%?%@ﬁié%@é%ga&
The agtisel wajtablegastiT hibeensdl mmyfsonvenicnilylalshieoTRidqRe of drug

S ithin.. The dose of drug _may be controlled by a
B o e et e e e g
in a fog i Grdavcgystsi der ererwlampie depoivdditheizcoiphenddmpeitabinpawder
base sGtilabIg-REYHRFDASA SURHASIAGIOSS, ﬁﬁﬁﬁ?@ﬂﬁfﬁﬁy‘ﬂﬁ%%@ﬁﬁm

; .gﬁfjroxa/ﬂ%%ﬁg%}h cellulose and p‘gljgg/lnylpyrrol_ldlne (PVP). The

POYVIBERYET EHREAF Wikl fORHPS T Rl sl g e irndhp damab s pdition
powdenayripesiiesentetdpranintidse doirides Rxanipleximonpsules ol easitidansges
L GO ALRUS BRGSOV M5 BOUHSINRAYNy means of an

of ¢.g. Ob&lddr
. administered by means of an In
inhaler.

{0039]  When desired, formulations can be prepared with enteric coatings adapted for
sustained or controlled release administration of the active ingredient. A common type of
controlled-release formulation that may be used for the purposes of the present invention
comprises an inert core, such as a sugar sphere, coated with an inner drug-containing layer

and an outer membrane layer controlling drug release from the inner layer.

[0040]  The cores are preferably of a water-soluble or swellable material, and may be any
such material that is conventionally used as cores or any other pharmaceutically acceptable
water-soluble or water-swellable material made into beads or pellets. The cores may be
spheres of materials such as sucrose/starch (Sugar Spheres NF), sucrose crystals, or extruded
and dried spheres typically comprised of excipients such as microcrystalline cellulose and

lactose.
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[0039] When desired, formulations can be prepared with enteric coatings
adapted for sustained or controlled release administration of the active
ingredient. A common type of controlled-release formulation that may be
used for the purposes of the present invention comprises an inert core,

wenelyagsesugar sphere, coated with an inner drug-containgag/ayeosand4s
an outer membrane layer controlling drug release from the inner layer.

oo+004P I8 aea G R lrtaRb AL avaGr soluRlG prsuellablemaAlond!

) and m% be any such material that is conventionally used as cores or any
insolubjgher éﬂﬁﬁé@nﬁeﬂoﬂlybé&c@méa@mh@m bispprirder digvelie i 2
solvenma:tgeﬁ&ﬂm@aﬂl 'Eﬁbﬂﬂﬂﬁiﬁe@%ﬁﬁﬁciﬁﬁo@- @,rﬁalmayelaeetweésﬁz@;e acetate
materials such as sucyose/starch (Sugar eres NF), sucrose crystals, .
bty 8 e L SR bR BN e
NE-30mirendrystatinie methdogskandplagtosdy s Wen2 G0S 1A587 R1.30D and

Rssoni,%%éusﬁlém?é%s%o‘?ﬂés.[%ﬂ%@lé{ A5 RMeIAP E@U&W%%%Iﬁg%ﬁﬁgﬁ%&%ﬁ n

e first layer is generally a soluble® or "Gl pa

Exemylggsninesfisotgsn érclarisp diouglsbarete mewiirac sbivehtyistyloiattples may
tdbutyp.%‘él@b ,rﬂiﬁﬂ%@iﬁtﬁﬁét?ﬁ{%d%@ﬂ&h ga@sﬁa&@tﬂl efi@ﬁ}%&%ﬁ?@@éﬁtﬁbm?lciﬁme,
- tyrate, p ethacrylates such as ethyl acrylate/methyl methacrylate
ity A TR S35 S G N R B ERRor
triglyctyjdes)A and B (Eudragit RL30D and RS30D), and silicone elastomers.

Usually, a plasticizer is used together with the polymer. Exemplary
plasticizers include: dibutylsebacate, propylene glycol, triethylcitrate,

[co42]tribuTyeeadad tasintcaikiatetiiatedivecngglices ridssheantyl st by ibiraigve
. acetyl butylcitrate. .diethyl phthalate, dibutyl phthalate, triacetin, .
imgred e L kA B R W 5 oty
hydroplaijerbud mairiingyde-sgible igrettichsmullb Ssompirisayiters tedhivased in
the el SHIGIKIEUE SHIB QEVEIRRURRRIIISHAS SoIRER! sddepinder, when

_used, is_usuall drophilic but may be water-soluble or water-insagluble.

poly ViR RIS AR e S BEiRuEBlrcthe sk ed RAlS - eI FRb T B tive
polyvitifLiglaiehytrophiliCdediynersibeebseflalysinjipytdlidone KBY P),
hydrax%%%;a)g(%g ?fl%lf}fﬁﬁvlogéj &w@g%%%xlyeprfgp%yge%u%%!:?ggx%bxymethyi cellulose,
methyl cellulose, ethyl celiulose, hydroxyethyl cellulose, carboxyethyl cellulose,
carboxymethylhydroxyethyl cellulose, acrylic acid polymers, polymethacrylates, or any other
pharmaceutically acceptable polymer. The ratio of drug to hydrophilic polymer in the second
layer is usually in the range of from 1:100 to 100:1 (w/w).

[0043]  Suitable polymers for use in the third layer, or membrane, for controlling the drug
release may be selected from water-insoluble polymers or polymers with pH-dependent
solubility, such as, for example, ethyl cellulose, hydroxypropylmethyi cellulose phthalate,
cellulose acetate phthalate, cellulose acetate frimellitate, polymethacrylates, or mixtures

thereof, optionally combined with plasticizers, such as those mentioned above.

[0044]  Optionally, the controlled release layer comprises, in addition to the polymers
above, another substance(s) with different solubility characteristics, to adjust the
permeability, and thereby the release rate, of the controlled release layer. Exemplary
polymers that may be used as a modifier together with, for example, ethyl cellulose include:

14



polyvinyl alcohol, starch and derivatives thereof, cellulose derivatives,
such as hydroxypropylmethyl cellulose (HPMC), hydroxypropy! cellulose,
carboxymethyl cellulose, methyl cellulose, ethyl cellulose, hydroxyethyl
cellulose, carboxyethyl cellulose, carboxymethylhydroxyethyl cellulose,
wagzgllic acid polymers, polymethacrylates, or any other pharmaceutically

EBtARIE polymer. The ratio of drug to hydrophilic polym8FTHURSASTH
* Tlayer is usually in the range of from 1:100 to 100:1 (w/w). [0043] Suitable

HPM(palydrens:foyl usBulbdh e idikekjmyeryrethdosbr andyfeiolatiglling the drug
ter-i it
cmbo;ﬁ&gsgcmmopé 65 ﬁ%{%@#\é’oﬁ, %wégwpi%gﬁmfgﬁpggngﬁ Withhor,

-deépendent “solubllity, s as, for example, ethy , )
polymeisarERySulsyradan siahilibs sushiipalilose norde ritbuae phemnerio
mﬁa&ﬂ&@&%ﬁ?ﬁ&%ﬁ?ﬂ&ﬂﬁ@iﬁn@ﬁ%ﬁ&%ﬁé@h ,@Sﬁnﬁb&ﬁi‘h Qétﬂﬁﬁéoﬂgﬁﬂsﬁfves such

optignally comhined wit stigizers, such as thgse mentioned above.
a5 e e A G ST PG B SEE S R 6 the
contropelyriers: laboyd, daniptier substance(s) with different solubility '

characteristics, to adjust the permeability, and thereby the release rate, of
the controlled release layer. Exemplary polymers that may be used as a

[0045imodiflerfiegetivenivithpiaseatonplies stbigkddiuloseiitokige f34WR such
05073. PCT 014 H hydroxyethyl cellulose,
T, S g ot i o B B S or e
active pompangieidgRpEoiopy imyIpyr Sl danelgevbyrenaspvion tiicpivhe
contaiRAYMRASUVELREACRIRAR R UBIIEA SUERASIGEHINASE AGRIRd powders
thalate or ammaonio methacr%(_lo\ate copolymer and methacrylic acid

h
n ﬁﬂgsbﬁﬂﬁﬂ%‘ﬁsoé%ﬁxfh?é@%ﬁ FRifRLRoc aPsHiesiablels aghgh e dogrige

itself, phacmasehitcabgradesndfabiacfamay dise heprdligeidimihe controlled
release layer, if desired. [0045] The pharmaceutical preparations are
preferably in unit dosage forms. In such form, the preparation is

" {0046]subditidedintlapihdapestantatnisng apiien Rdimalantias akibebartyve
._.compgnent. The unit dosage.fgrm can kage ation, th
Remﬁ%c'agg gbeﬁfgiﬁ?r?gﬁéﬁg%?g%f%an Ities g? %r%%%?%ﬁg(r%pﬁb as pac gted

Publishitgdiempaps 84 eidoponstsrs Bia Rafseserdatipo plesmatsstithblomitulations
containHRS ALEIDNLAT B AERRBMHG AN CASS A 0RE MG mples.

[0047]  The following table reports data from a comprehensive biochemical evaluation of
compounds 1 and 2, showing these drugs can hit several inflammatory chemical mediators
simultaneously, which appears to be the basis for their unique therapeutic activities. TNF
alpha has been suggested as a probable disease provocateur in arthritis, heart disease, IBD
and cachexia. Likewise, the cAMP/cGMP gystem is implicated in a wide mumber of diseases
or disorders and are expected to respond to treatment with compounds 1 and 2 including

prostatitis, IBS/IBD, and multiple sclerosis, etc.

Biochemical ASS&Y Species Ic 50 (K:) ICsp (K,)
. (M) (M)

. MN-001 MN-002
LTC4 Synthetase Gp 24.7 18.3
5-LO | Hu 1,11 1.61
PDE} Bov 0.741 3.08
PDE2 Hu 3.43 3.38
PDE3 Hu 0.567 1.68
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itself, or it can be the appropriate number of any of these in packaged
form. [0046] Other suitable pharmaceutical carriers and their formulations
are described in Remington: The Science and Practice of Pharmacy
1995, edited by E. W. Martin, Mack Publishing Company, 19th edition,
waRioRsha. Representative pharmaceutical formulations  gepaiRisRs4s
compound of the present invention are descrlbed in the Examples. [0047]

T nnrfc l‘lﬁfﬂ 'Frnm a copnLe h|nr\hr\rvnba|

II II\JIV YA AT AY) 1

2 H‘g‘-nuu N_Q{Qign driiac I\Q. ng. co /eral

(=) LILAZA A LLELY | rl‘l'iﬁl: uragos ucgld‘jylu ST
inflarai tory-chemical-mediatefs Thultanes 21 whéeh—a?ifﬁm‘s-m be
th _?D.Eﬁ; for-their-unigue-therap eL'E§Vact vmcal 42NF Iﬁhazﬁgb been
su teth-as-a-probable-disease "‘"%g\ia atcuhus_bou thritis; I‘g:fﬁt u'iaﬁsase,
IB rad-cachexia: Likewise,fh{e caviPeG NWER L] ted in a

D Adrenereis gl o oo T A 2T (R ) 7 8'(0732) )
Wiee-HeHet j SCaSCSsSOrUr30T1 ]IJD [ Ilﬁﬁf(ﬁ‘ﬁb Cli \9) 0 nd to
trem. 2ompounds-1-and-2-irelttit astatiti and
miu o 'nalfi(lnﬂ A gz?}@ ﬂ? fz A o AK) (N
T CTU T (V) \[\ } ooy
(| [kl NN 1. !\vl_”\:l N2 1L TCA Cuni-l-'\I{‘;‘an, m [l S | : S 141 61
LM B A = U T T o= JyiITad aAasS |
P m‘;‘-\un7/l1ono DREA L A YR 2 h Cf.-:l -
(V) UL UILII_LIIJ\.)[\.)O
20 M ﬁllcan\:l&fl ‘Il‘A‘kul‘\
: J.A.U\J O T CTTOOZUUJITU L3I0 “L}]'— 3
i DEARAv2.0E 1 792) DI LDicea 49"
—rn T =0 Oy zZUO L TOoT T = T
I&’) 01.41 92Q)\ Fad "Lrnr\ 317‘(f2)o
Ba= gacﬂiu's Cereds, - = not tested ~ ) o 9%

[0048] The following examples are illustrative of the present invention and should not be
construed as Hmiting.

EXAMPLE 1

[0049] Synthesis of ethyl 4-[6-acetyl-3-{3-(4-acetyl-3-hydroxy-2-propylphenylthio)-
propoxy]-2-propyl phenoxy]butyrate

[0050]  To astirred mixture of ethyl 4-(6-acetyl-3-hydroxy-2-propylphenoxy)butyrate (1.6
g), potassium iodide (0.5 g) and potassium carbonate (1.45 g) in acetone (30 ml) was added
drop wise a solution. of 4-(3-bromopropyithio)-2-hydroxy-3-propylphenyl -ethanone (1.9 g)
in acetone (10 ml) with heating to reflux. After refluxing six hours the mixture was cooled to
room temperature and inorganic materials were separated by filtration. The filtrate was
concentrated and the residue was separated and purified by silica-gel column chromatography
(eluting with benzene:ethyl acetate = 9:1) to give the title compound as crude crystals (2.1 g,
72 4%) which were recrystallized from ethanol to give colorless crystals, mp 65-66 °C.

EXAMPLE 2

[0051} Synthesis of 4-[6-acetyl-3-[3-(4-acetyl-3-hydroxy-2-propylphenylthio)propoxyl-
2-propylphenoxyljbutyric acid
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Adrenergic 3 Hu 4.63 (3.47) 1.1 (0.821) Adrenergic, NE Tram -porter Hu
3.5(3.47) 2.05 (2.03) LTB4 Hu 9.02 (2.29) LTD4 6.36 (3.18) 5.35 (2.67
Melanocortin MC5 Hu 2.58 (2.42 1.82(1.71) Opiate S Hu 1.04 (0.365)
3.03 (1.07) Thromboxane A2 Hu 3.37 (2.2) 3.89 (2.54) Ba=bacillus
e == ot tested [0048] The following examples are illustrative of the
w%%@é?#} fr%gntion and should not be construed as limiting. i =
0049] Synthesis of ethyl

[0052]4[6-Ee atpisips: of stheifH8-partYbRyLD-Praps Hahiieis) ~Hropoxy]-2-propy!
D B R hanel (10 ) s added o
solutcy 8 B e S B R A A e SRR R T e
water bhrtiploviSeransisis)tibnmifdiSvizomolsbpy ki) 2ideydrionadi prapyipteaaridic by
additic HARRPS AT 13 35RIQRS é%%ﬂ’&éﬁﬂﬂ Hertingodefivaiftgpiaiuxing

six hours the mixture was cooled to room température and inorganic

was waghed Taid el sisisd exercedivmsbne mhomestited TsreaHirataesidng
was ﬂlﬁﬂ@@@@%ﬁ&%( | _ﬁ@%;&hﬂ%ﬂﬂwﬂi@ﬂ&%&?;ﬁﬁpﬁ?m@{ﬁ@ Rith "
romatogr eluting with benzene:ethyl acetate = 9; ive the title

et ST ST AL T8 08 IR s s OB

crystalfromphd&ih 6o give colorless crystals, mp 65-66 C. EXAMPLE 2 [0051]
Synthesis of
4-[6-acetyl-3-[3-(4-acetyl-3-hydroxy-2-propylphenylthio)propoxy]-

EXANMEDIOPYIphenoxy]butyric acid 16 WO 2005/105073 PCTIUS2005/014545
[0052] To a mixture of ethyl 4-[6-acetyl-3-[3-(4-acetyl-3-hydroxy -2-

[0053ProPERRBNIRIRIAPEd: AR RYIBRERANIRHEVEBLENE o BN AR tPpe

ml) was added a
V (Form A).

(00541 Off-white solid compound (1) 34¢ was dissolved in 204 mL (6 parts wrt mass of
dry filter cake) of ethanol (40 °C) giving a yellow to orange solution. With moderate
agitation, the ethanol solution was charged with 43 mL (1.3 parts) of water. The reaction
mixture was cooled to 20 — 25 °C and agitated at 20-25 °C for about 15 minutes and then at
10 - 15 °C for an additional period of 1-2 hours, appearing as an off-white suspension.

'[005 5] To the resulting suspension was then charged 364 mL (10.7 parts) of water and
the mixture was agitated at 5-10 °C for an additional 1-2 hours. A solid, white to off~white
product was isolated by vacuum filtration. The filter cake was washed with 2x30 mL of
water. The off white solid was dried in a vacuum at 35-40 °C for 24 hours.

EXAMPLE 4

[0056] In general, wet granulation tablets were prepared with 2 binding solution
comprised of an agueous solution of hydroxypropylcellulose. Granulation was performed
with a high shear granulator, the resultant wet mass was fluid bed dried, milled, blended with
extragranular excipients to aid disintegration, flow and compressibility, and subsequently
tabletted on a tablet press. These core tablets were film coated to standardize appearance and

to improve compliance (i.e. ease of swallowing). Excipients included, but were not limited to

17



solution of sodium hydroxide (0.26 g) dissolved into water (10 ml). After
heating on a hot water bath for 5 minutes, the mixture was cooled by
adding ice-water and was made acidic by addition of hydrochloric acid,
followed by extraction with ethyl acetate. The organic layer was washed
wovitihsnasers dried over sodium sulfate and concentrated. Thecrasiséas14545
residue was separated and purified by silica-gel column chromatography

elyting. with,_ethanol:met de=3. ive the title compound
"‘mméfg Seg%gdﬁ% aé‘g?g%‘ﬁfgs%g%%% S, ﬁ%%%@géggs égXAMP[_E 3[0053]
hydroxmunprystbmieeidasprinststrslisFobhahmatorm BB peRRRorph,
mannitHSIR R MIE AT AN IRORAlI M cwiites20lid compound (1) 34g was
dissolved in 204 nlL (6 parts wrt mass of dry filter cake) of ethanol (40 C)
giving a yellow to orange solution. With moderate agitation, the ethanol
ExAMBPiEtion was charged with 43 mL (1.3 parts) of water. The reaction
mixture was cooled to 20 - 25 C and agitated at 20-25 C for about 15
minutes and then at 10 - for ditional bert :
o057 o R el e e dib AR AGTHET ARSI B edlBbitin
tumble Wasdérerr bighrslearasixenia rotippafide dinding distrienatinneaidubEgation
powderRIFRE A Bt -Loiol PRAISIHRAALA SHRUIS Arselid mhile de.afinehite

product was isolated k@{ vacuum filtration. The filter cake was washed c)gilth

compacioneRHIPPEE WHER SRE P AATHECbRE IS ik i B ER TG 5820
gap forbR! RABGEERd EXANWRLE OGS Wegahsiaddwebptatdatiofotabletowere

. _prepared with a bindi olutign,,compyised of an aqu '
pbysicq AR RIS, B oo B S e e o Al
Excipigtamdhtdr thet ressiteatindediassorastiieitisew dred magned ol sivest
hydmx%%{r?]pﬁ%gﬁ%@%9&5%@%@@1@@&@%@}?Qf@garglmﬁﬁ%enate,

‘ pressibility, and subsequently tabletted on a tablet press. These core
polyvinyiprarsivine MAPRRERTE S diRTa R AplsErad B Ge forove
compliance (i.e. ease of swallowing). Excipients included, but were not

limited to 17 WO 2005/105073 PCT1US2005/014545
EXAMPLE &

Specific formulation for dry granulation.

Prototype 1 ?roiotype 2
Ro- Tngrodient (mg/tablet) (mg/tablef)
1 Compound (1) (Form A) . 256 250
2 Lactose regular/fast flow 7.5 -
3 Microcrystalline cellulose PH101 31 31
4 Croscarmellose sodium , 20 20
5 Hydroxypropyleellulose 80 e
| 6 Magnesium stearate ' 2.0 -
7 Hydroxypropylmethylcellulose 2910 | 8.0 -
8 Titanium Dioxide 1.0 -
9 Carnauba wax 0.5 0.5
10 Polyvinylpyrrolidone | - 85
11 Mannitol - 3.5
12 Glyceryl behenate - 2.0
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croscarmellose sodium, magnesium stearate, hydroxypropylcelluse,
hydroxypropylmethylcelllulose, lactose, glyceryl behenate,
polyvinylpyrrolidine, mannitol,titanium dioxide and microcrystalline
ceIIquse EXAMPLE 5 [0057] In general, the dry granulation formulation
f orm ﬁby dry blending (in a tumble blender or high shear mixer) a
por ion of? e binding, disintegration and lubrication powdngTﬂﬁ%”B?)@*"’s“s
powder blend was formed into granules through the use of a roller

—lgompactor equippddpadty Hiwaédlating (shear) granulater. The s§mesh 8.0

screen, gap width, gap4gjgg, roiler speed amnd granu%ﬂu agccu WIETe 100 ma

defined-to-optimize the formulation physical parameters as aooaﬂent to

those skilled in the art of pharmaceutical processing. Excipients included,
EXAR\Eere not limited to croscarmellose sodium, magnesium stearate,
hydroxypropylceiluse, hydroxypropylmethylcellulose,lactose,

SpecifilyesryibaheRate. ngg%ilgya{ggﬁrolidine mannitol titanium dioxide and
mlcrocrystalllne cellulose. EXAMPLE 6 Specific formulation for dry

o Prototype-1Prototype2-No.Ingredient (mg/tablet)

Ulallulallull 1T TUTO rJ
Na(mg/iablet) 1 Comﬁmgmeﬁ(&)t(Form A) 250 250 2 Eé%f%‘%@‘i"égular fastAtptype 4
17.5 53 IVIIUU‘CCX%S“!'I&'}C (“TW@SW Sl Hstllose Sgdfﬂ}%t?gﬁet)
5a I 6-Maahacium.stidarata. 2 O 7
Ziu 20~5 l‘lyUIEéé(%l ‘é*fé! C I%US%E(())U Ounmug :::I-“ &t 2 u-: ,_:Iur\. N —
3Ty01 Xypw%@@@@dﬂ?ﬁase 1 i.l I.: rHarHu yQCXh.re " s 32
scarmauba wene 9 U AHE Olvinyipytretiaane 85 25 52
5 Hydroxypropylcellulose 25 —
6 Magnesium stearate 2.0 -
7 Hydroxypropvimethylcelluiose 2910 7.0 -
3 Titanium Dioxide 1.0 -
9 Carnauba wax 0.5 0.5
10 Polyvinylpyrrolidone - 30
11 Mannito] -~ 3.5
12 Glyceryl behenate - 2.0
13 Opadry II {(white) - 7.0
Total 350 mg 350 mg
EXAMPLE 8

[0058] A 35-year-old female complains of suffering symptoms associated with interstitial
cystitis (IC), including gastrointestinal symptoms of diarrhea, bloating and pain. In an effort
to alleviate these symptoms, a tablet containing 1000 mg of compound (1) (Form A) is

~ administered orally to this female patient twice daily for at least 2 months. After this time
period, this patient reports positive effects, including a reduction in the symptoms she
complained of. Similar positive results are observed for other patients complaining of the

same or similar symptoms attributable to IC.

EXAMPLE 9

[0059] A 35-year-old male complains of symptoms associated with IBS/Adcerative colitis,
including diarrhea with discharge of mucus and blood, cramping abdominal pain, and

inflammation and edema of the mucous membrane with patches of ulceration. The patient is
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11 Mannitol -- 3.5 12 Glyceryl behenate -- 2.0 18 WO 2005/105073
PCT/US2005/014545 13 Opadry Il (white) 8.4 1 Total 4EOm g 4 00 mg
EXAMPLE 7 Specific formulations for wet granulation. No. Ingredient
Prototype 3 Prototype 4 m tablet mg/tablet) | Compound (1) (Form A 250

wo2hsAdsagiose regular/fast flow 7.5 - 3 Microcrystalline celhdoassRoklfl 1532
32 4 Croscarmellose sodium 25 25 5 Hydro ro Icellulose 25 - 6

' a -- 7 ox ro yimeth Icellulose 2910 Z.0
scated WAORRRUGHERAE A0 i b0 K I e RS R 3 K02 et oo

monthsgghfer fisiisneperod. horepiteppshisetfens, ixpdig @putigtion itihite) --

symptofm®chaifladRl Bros3af My &b BLE S0 8B8]-fed Ty P i MBS mplaining
complains of suffering symptoms associated with interstitial cystitis (1C),
of the s iﬁ&‘&ﬁ%ﬁW@?ﬁMSﬁ?ﬁ?&?ﬂ%ﬁ?ﬁﬂﬁ@ and pain. In an

effort to alleviate these symptoms, a tablet containing 1000 mg of
compound (1) (Form A) is

EXAMPLE 10

[0060]  Previous reports have demonstrated that intravesical instillation of ovalbumin in
sensitized guinea pigs increases bladder contractions. See, Ahluwalia A, Giuliani S, Scotland
R and Maggi CA: Ovalbumin-induced neurogenic inflammation in the bladder of sensitized
rats. Br. J. Pharmacol. (1998) 124:190-6. Compound 1 (1), exhibiting anti-inflanzmatory
activity with mast cell stabilizing potential, has been shown to be beneficial in suppressing
ovalbumin-induced bladder contractions. The protective potential of 1 in a rat model of
inflammation-induced bladder hyperactivity has been evaluated, as described below. This rat
model serves as an animal model for interstitial cystitis, irritable bowel syndrome, vlcerative

colitis, and potentially other inflammatory conditions.

Methods:
A, Sengitization of Rats:

[0061]  Sprague-Dawley ratsr(n = 50; 200 = 250 g) were utilized for this study. The
animals were divided into 5 groups (n = 10). The first group served as the conirol and the
second group was sensitized with ovalbumin (QA). The third, fourth, and fifth groups were
also sensitized as described but subjected to oral gavaging with Compound 1 prior to acute

ovalbumin challenge.

[0062]} Sensitization of the apimals was accorplished with an intraperitoneal injection of
a mixture of 1 mg OA and 100 mg aluminum hydroxide suspended in 1 mL of saline.
Fourteen days later, these sensitized rats were anaesthetized with a subcutaneous injection of
urethane (1.2 g/kg) for iniravesical OA (10 mg/mL) administration and evaluation of bladder
hyperactivity. The animals in group 1 received saline (control), group 2 animals received
about 2 mL of OA (10 mg/ml OA in sterile saline) and animal groups 3-5 animals received
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administered orally to this female patient twice daily for at least 2 months.
After this time period, this patient reports positive effects, including a
reduction in the symptoms she complained of. Similar positive results are
observed for other patients complaining of the same or similar symptoms
attributable to IC. EXAMPLE 9 [0059] A 35-year-old male complains of
VORtE dssociated with IBS/ulcerative colitis, including GEHHS&FA4545
discharge of mucus and blood, cramping abdominal pain, and
oral In{fldrifaliongdnriedemacafithespeciuy clembuanayisiitpatares thallenge (2
L o?"f@x'ﬁéi‘ﬂ:{]‘; EQ% patient is 19 WO 2005/105073 PCT/US2005/014545
treated with tablets containing 750 mg of compound (1), three times per
day, for at least two months. After this time period, he reports positive

B. ef@&ﬁtam% iﬁ%d@?%%%gx}%%be symptoms complained of. Similar

positive results are observe other patients complaining of the same
r similar symptoms attributable to IBS or ulcerative colitis, EXAMPLE 10

[0063h06 SVEBoHLIFEER i avbrdtraebbiadim i mEe R Redh o cm
incisionathemaddnleensiizedogiin od Highingreases Wadgden COn asliRs wase,

IR SIS0 5 SR, S NSRS NS e

into Ul peidse sloneong)surded dopbce upnpuid bitiedsHibimge. The bladder was
returAtid HAIRAeR vast bl RSt 9@&@@%&@@%@%@@&9@%@@%&&

shown to be beneficial in suppressing ovalbumin-induced bladder

was (e} tRRRGid 1 AQSRONE RS Moottt inddandin turn, connected to
an infnflamynabaitindud eghRladase MAnerasivitihbas e alua etkias:
escribed below. This rat.model seryes as an animal model for i titial
exsto R R SIS TR e ooy o
(Natigafibharimarenytsdigitions. Methods: A. Sensitization of Rats: [0061]
Sprague-Dawley rats (n = 50; 200:L- 250 g) were utilized for this study.

. The animals were divided into 5 groups (n = 10). The first group served
[00644s thEwonttotestny (fee, Chuang YC, Chancellor MB, Seki 8, Yoshimura N, Tyagi P,

Huang 1, Lavelle JP, De Groat WC and Fraser MO: Intravesical protamine sulfate and
potassium chloride as a model for bladder hyperactivity. Urclogy (2003) 61:664-70), the
bladder was first infused with warm 0.9% saline (37 °C) at 40 pL/min (2.4 mL/hr) and at
least 20 minutes of stable voiding cycles were recorded during infusion. This process was
followed by intravesical infusion of OA (10 mg/mL) and blédder contractions were recorded.
Frequency of contractions (voids), inter-contractile interval (ICT), and non-veiding
contractions (NVC) were calculated from these recordings.

Results:

[0065]  Representative tracings of bladder cystometrograms (CMGs) of treatment groups
are depicted in FIG. 1A-1E. Infusion of intact rat bladder with 0.9% saline resulted in normal
and comparable numbers of voids and NVC (FIG. 1; Table I). In OA sensitized rats,
intravesical OA (10 mg/mL) infusion resulted in a significant increase in NVC relative to
non-sepsitized saline infusion values (FIGS. 1, 3 and 5; Table I). Pre-treatment with
Compound 1 resulted in dose-dependent inhibition of OA-induced changes in NVC and ICI
(FIGS. 3, 4 and 5; Table I). No significant differences were observed in voiding frequency
(FIG. 2) between control (group 1) and different treatment groups (2-5).
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second group was sensitized with ovalbumin (OA). The third, fourth, and
fifth groups were also sensitized as described but subjected to oral
gavaging with Compound 1 prior to acute ovalbumin challenge. [0062]
Sensitization of the animals was accomplished with an intraperitoneal
woIERIRR4 a mixture of 1mg OA and 100 mg aluminum ngﬁlgﬂ)%smms:ts
suspended in 1 mL of saline. Fourteen days later, these sensitized rats
were anaesthetized with a subcutaneous injection of urethane (1.2 g/kg)
Concluygpistravesical OA (10 mg/mL) administration and evaluation of bladder
hyperactivity. The animals in group 1 received saline (control), group 2
[0066]aninThlsesteiice dleabipindioatt hhiGeud Sutrayssicabekatioses € Qatisrlstizdd
rats ca@gm%%&% %ﬁﬁ@%(g%eﬂ&%@ Qewgi{%oagéwgaﬁt increase in NYC

PCTIUS2005/014545 oral 1 (10, 30, 50 mg/kg in gum acacia suspension)
and a dgorpaiR iR hridietatneR oA hameigably FntlordoNhiake 4979 lagels,
producky alsighion of BladeesQuerastivis (D06 OEBdtimels Wsirsilat bigedaddare

evaluation of bladder h ractivity. Briefly,.a 1.cm. jncision was made
exPed%%‘#éﬁ $ EEh éeﬁﬁ?g%%%eoﬁ%%‘fn\%{ezﬁt?ﬁ%é}a%%ﬁee% he bladder was

exteriorized, and catheterized by means of a polyethylene tube (PE 50,
Clay Adams) inserted into the bladder dome and sutured in place using a
2-0 braided silk suture. The bladder was. returned to the abdomen, with
the catheter line escaping through the incision. The catheter was then
connected to a pressure transducer (UFI, Morro Bay, CA) and in turn,
connected to an infusion pump (Harvard Apparatus, MA). During the
continuous filling bladder cystometry, the pressure was recorded with the
transducer using the program LabVIEW (National Instruments, TX).
[0064] For cystometry (See, Chuang YC, Chancellor MB, Seki S,
Yoshimura N, Tyagi P, Huang L, Lavelle JP, De Groat WC and Fraser
MO: Intravesical protamine sulfate and potassium chloride as a model for
bladder hyperactivity. Urology (2003) 61:664-70), the bladder was first
infused with warm 0.9% saline (37 C) at 40 L/min. (2.4 niL/hr) and at least
20 minutes of stable voiding cycles were recorded during infusion. This
process was
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followed by intravesical infusion of OA (10 mg/mL) and bladder
contractions were recorded. Frequency of contractions (voids),
inter-contractile interval (ICl), and non-voiding contractions (NYC) were
calculated from these recordings. Results: [00651 Representative
woaoisgssofbladder cystometrograms (CMGSs) of treatment g8 14545
depicted in FIG.1A-IE. Infusion of intact rat bladder with 0.9% saline
resulted in normal and comparable numbers of voids and NVC (FIG. 1,

Table 1). i, (lAr5eRSiZes ialsa RURHPSIAAL QA 49 MEkkadausion

resulted in a sigpificalhNFRAILULNMNE FEIR VSR M Sensitized saline
infusion values (FIGS. 1, 3 and 5; Table I). Pre-treatment with Compound

| resulted in dose-dependent inhibition of OA-induced changes in NVC

and ICI (FIGS. 3, 4 and 5; Table 1). No significant differersegstere

observed in voiding frequency (FIG. 2) between control (group 1) and
Agentiiffrendt intmintdiisdienps (2-5). 21 WOTYQDBibOEO73 PC significance®

1US2005/014545 Conclusions: [00661 These studies clearly indicate that

Groupbutedimatakisde dheatdinge of OA-sensitized rats causes contractions of
bladder smooth muscle leading to a significant increase in NVC and a

(=100 crease in ICI. Pre-treatment with 1, pRetéPRsiP&748%and 50 mg/kg dose
levels, oduxéﬁa significant protection against these OA-induced

Groug, e;%nig‘e@{iﬁﬁ{lc outcomes are expected with the pre-treafmefgrcompared
Compound 2, a metabolite of 1. 22 WO 8%%{)1393%73?3

(=1 CTIUS2005/014545 Table I, Effect of In ravesic‘a|40valbumin Q%at I
bladder before and after treatment with Compound 1 Statisticai g{érﬂ

GrougMfUSRY bR sAkRIaddeENMEiMinute significance* Group 1: §adi
uIJChloriglte (baselinje) - (r@%g) 0.2400:1- 0.07483 ibared to

(10 mg/kg) Group 2
(n=10) 0.4700 + 0.1221

Group 4: OA (10 mg/mL.) after giving 1 P <0.05 compared
(30 mg/kg) 0.3444 £ 0.06894 to Group 2
@=9) |
Group 5: OA (10 mg/mL) after giving 1 P <0.05 compared
(50 mg/kg) 0.1778 & 0.08296 to Group 2
@=9)

* NS = not significant.

{0067}  All documents cited herein are incorporated by reference in their entirety. While
the invention has been described in detail, and with reference to specific embodiments, it wil]
be apparent to one with ordinary skill in the art that various changes and modifications can be
made therein without departing from the spirit and scope of the invention.
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Group 2: OA (10 mgimL) P < 0.05 compared 0.9400 0.2473 (n =10) to
Group 1 Group 3: OA (10 mglmL) after giving 1 NS compared to (10
mg/kg) Group 2 (n= 10) 0.47000.1221 Group 4: OA (10 mg/mL) after
giving 1 P < 0.05 compared (30 mg/kg) 0.3444 t 0.06894 to Group 2 (n =
9) Group 5: OA (10 mg/mL) after giving 1 P < 0.05 compared (50 mg/kg)
0.1778 £ 0.08296 to Group 2 (n = 9) * NS = not significant. [0067] All
~documents cited herein are incorporated by reference in their entirety.
Claims: \nhile the invention has been described in detail, and with reference to
specific embodiments, it will be apparent to one with ordinary skill in the
1. ast thabwarous thanges and modifications can be made therein without
departing from the spirit and scope of the invention. 23 Claims: 1. Use of
compound () o CH3-C SCH2CH2CH20 1I-CH 3 HO CH2CH2CH3
H3CH2CH2¢ OC 2CH,CO2H 1 ora ceut]r ally acceptable
salt or Prodrig 9 icargent for treating
interstitial cystitis. e medicament is
suitable for beianO

&’use of claim 1, w
dministered orally.
CHoCHCHa H3CHzCHLC OCH20H20H2C03H

1
or a pharmaceutically acceptable sait or prodrug thereof in the manufacture of a medicament for treating
interstitial cystitis.

2. The use of claim 1, wherein the medicament is suitable for being administered orally.
3 The use of claim 2, wherein the dosage form is a tablet or capsule.
4, The use of claim 1, wherein the compound is present in polymorphic Form A and is substantially

free of other polymorphic forms.
5. The use of claim 1, wherein the medicament is in a liquid form.

6. The use of claim 1, wherein the medicament is suitable for being administered in a dose from 250
to 2,500 mg/day, divided into one, two or three portions.

7. The use of claim | in which the compound of formula 1 is present as orthorhombic crystals.
g, The use of claim I, further comprising a compound of formula 2
ﬁ oH
CHg~—C SCHaCHLGHL0 e GGy
H
HG CHzCHQCHs HaCHgCHEC OCHQCHQCHz(J‘OzH
2
. Use of compound (2)
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3. The use of claim 2, wherein the dosage form is a tablet or capsule. 4.
The use of claim 1, wherein the compound is present in polymorphic Form
A and is substantially free of other polymorphic forms. 5. The use of claim
1, wherein the medicament is in a liquid form. 6. The use of claim 1,
wherein the medicament is suitable for being administered in a dose from
250 to 2 SOOOmg/day, d|V|ded into one, two or three portions. 7. The use

ompound of formula
2€H3 H3CH2CH2C

SCHZCHZCHZGOPCOCH@%@HﬁH%@@bHS HO BHREHR,6H3

H3CHZCHH 2 or a pharmaceutically acceptable salt or prodrug thereof in
or a phaitheeesnlifactune dfcasanedicadnent-focdf eatingrintesstitiab Cy stitiscab@n b etreating
interstitigj &xsfiglaim 9, wherein the medicament is suitable for being administered
. el H-hhe dseatelainanhereintie desage fommds aitablat on

capsule. 12, The use of claim 9, wherein the compotind is a puri |ed
1. Hﬁt}@ﬁlqéém@ﬁ %%%Fﬁh@i&l%ﬁ%fmhéaé’chb? gptivatisomer. 13. The use
. AlGaimduherein he medicamentis mlﬁ'g% W o, da- &%%tan%af free of the
other opt@lalioShewherein the medicament is suit elng administered in a

dose from 250 to 2,500 mg/day, divided into one, two or three portions.
i3 The use of claim 9, wherein the medicament is in a Liguid form.

14, The use of claim 9, wherein the medicament is suitable for being administered in a dose from 250
to 2,500 mg/day, divided into one, two or three portions.

i5. The use of claim 9, further comprising a compound of formula 1
g ‘QSCHchZCHEOQ‘CMCH3
CHaGHCH3 HaCHaCHLC OCHC HgCHgCOgH

6. Use of compound (1)

o]

—mg’@—soﬂzcﬁﬂqzo@“cwcm

CHaCHaGH3 HaCHaCHC OCH,CHyCHaCO,H

1
or a phanmaceutically acceptable salt or prodrug thereof in the manufacture of 2 medicament for treating
nritable bowel syndrome or ulcerative colitis,

7. The use of claim 16, wherein the medicament is suitable for being administered orally.
18. The use of claim 17, wherein the dosage form is a tablet or capsule.
19. The use of ciaim 16, wherein the compound is present in polymorphic Form A and is

substantially free of other polymorphic forms.

24. The use of claim 16, wherein the medicament is in a liquid form.



21.

15. The use of claim 9, further comprising a compound of formula |1 0 o
CH,-CI CH2CH2CH20 \/ I-CH3 HO CH2CH2CH3 H,CH2CH,C
OCH2CHZCHZC02H 16. Use of compound (1) 0 0 (( (( CN3-C
SCH2CH2CN20\ / C-CH3 HO CH2CH2CH3 H3CH2CH2C
OCH2CH2CH2COZ2H 1| or a pharmaceutically acceptable salt or prodrug
thereof in the manufacture of a medicament for treating irritable bowel
syndrome or ulcerative colitis. 17. The use of claim 16, wherein the
medicament is suitable for being administered orally. 18. The use of claim
T whereinthid dosage fonddd arablet orichjysioreel® Mhenusasdfickadrse from

250 10 2 160 wherginithés¢dmpoungdvisapresenbingolymorphic Form A and is

22,

substantially free of other polymorphic forms 20. The use of claim 16,

whergip-thamedicamentds ¥ it iatmn, 20 2dnt e Useaf 0l Brystals.

wherein the medicament is suitable for being administered in a dose from
50 to 2,500 mg/day, divided inctIo one, two, or.three portions. 22. The use

ST TE T et Ehe KNt B P et as

orthorhombic crystals. 23 The use of claim 16, further comprising a

compound @f formula 2 o off CHa-~) SCH?CH7CH20 ---CH3 HO

CH2CH2CHB H3g 2C OCH2CH2C 2 2%” |
CHg - SCH:}CH;)CHQO CMCH:i
H

HO CHZCHzCHz HaCH,CHoC DCH,CHaCH, CO,H

2
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