Phenoxyal kycar boxylic Acid Derivatives in the

Treatnment of Inflammatory Di seases FIELD OF THE
WORMBENO@ [ 0001] Method of treating interstitPall/us2005/014545

cystitis irritable bowel syndronme, ulcerative colitis

and_ ot her conditions ipvolving inflanmmation. .
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cystitis (1CQ) is ic inflamation or irritation

of the urinary bl EE@@%TH&INMENEKB\&H mated to

af fect 7(80 000, peopl e (approximately 90% femal e) in. .
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IC wth other bladder diseases, such as urinary tract
infections (UTl), urethritis, urethral syndrone,
trigonitis, pribSCRORQYNDIYE THERINYENTHON: uri a has
caused difficulty in the diagnosis of the disease.
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sed. [0003] pat
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muci n | ayer_ that covers and protects the bl adder
bladdey; diseases aigaled oyband:a exstapcemic examinpligpl the bladdergmall reyeals
. ety :
characfAPsiphs of e A tu i e p U et o AT Bt Ulcers,
IC is uSuadlyl dagnoseit. s, " such as sodi um pent osan pol ysul fate
and heparin or hyaluronic acid adm ni stered
intravesically. Irritating substances in the urine may

[0003]I ealThe 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. Irritating substances in the urine may leak
through the urothelium, causing inflammation, tissue irritation and injury, mast cell
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.



t hrough the urothelium causing inflammation, tissue
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urinary ur gency, frequency and pain of interstitia
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long tetmémhefitnt t hat morks for everyone; treatments are
intended to relieve synptons. Bl adder di stension,
which is often part of diagnosis, is first line,
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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.

[0008]  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 activity in a
single molecule: inhibition of 1) leukotriene synthesis, 2) leukotriene D-4 receptors, 3)
leukotriene E-4 receptors, 4) cAMP PDE I1I, 5) cAMP PDE IV, 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



[0007] The related conditions of irritable bowel

syndronme and ul cerative colitis are also difficult to
wonre@t105d78 h exi sting therapeuti c agents. ThesePa@raS2005/014545
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produce a fission-like result. By blocking a w de
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amouft@F08hp&imdcE t he bi ochemi cal nessengers of
i nfl ammati on cause an "expl osive" type of reaction in
the tissues, we suggest that the additive effects of
the broad sites of action of the present conpounds
will result in high "nmultiplier” effects in
anel i orati og of {he urinary conditjon |ntedsst|t| al

cystitis, ag we i nfl ammat ory 5 of the
gast r oi feeSti 2N gt 8iRbigHedl abt-e—bavel
syndronme and ul Cg ve colitis. § XRY OF THE
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HO CH,CH,CHg HyCHoCH,C OCH,CH,CH,COLH
1

or a pharmaceutically acceptable salt thereof.

[0011]  Amnother object of the invention is to provide a method of treating interstitial

cystitis comprising, administering an effective amount of compound 2, a metabolite of

compound 1:

ﬁ OH
CH;——C SCH,CH,CH,0 C—CHjs
H
HO CH,CH,CHz HyCHoCHoC OCH,CH,CH,COoH



[0010] An object of the invention is to provide a
nmet hod of treating interstitial cystitis, conprising:
weadmsniost7eri ng to a patient in need of treat neRCTUSR005/014545
interstiti al cystitis an effective anmount of conpound
pha maceutl cally acceptabl e salt

[0012][ oofﬂotbﬁﬁs kol dhy Bventegn is i Proyiderd method §P frsatmgdmeﬁﬁémal
[ [
cystitRIRPh AfecilE Ao, o HoBlrpluhd | BresbiSh bbly i AR gh 2
met abolite of conpound 1:[00 12] Anot her obj ect of t he

invention is to ﬁrow de a nethod of treating
[0013] nt nother pblectqfst ¢ inventiesi indo arevederaamethod 0§tmtmg IBfS/ulcerative
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of treating IBS/ulcerative colitis by adm nistering an
ef fective amount of compound 1 or 2. BRI EF DESCRI PTI ON
OF THE Fl GURBRIEFMBFCRIMEION AFIHE REGUBSSNt at i ve
bl adder CMas during (A) saline infusion, (B) QA
[0014] nf UGN A{1B) .Repfesentatise bladdffrt(HVIGéidﬂﬁmgl (4l) shligd thfusion, (B) OA

s BB st 5 B SRS Pt s
Co I d OA
o Sy AR TP B ol

rrg/ kg) treatnent; (C) before and after Compound 1 (30
treatnment; (D) before and after Conpound 1 (50

/ kQ)
[0015}11;1/ ) ISt 2o Rt eReidineoampned 1GEA) SAMGD) os soriim it (B)

o SR ) DA LAt o
€ (1b) bOreandkier Cogpourdt (50 Mp/Kestresttnennd af t er

Con'pound 1 (50 ng/kg) treatnent. An * denotes
significance when conpared to group 1. A denotes

[0016]SI g r%lIErISC?K C3‘133 WQ%%S ?X)a&gr(ljtrgl angr ougensmzed 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. NVCin 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
[0019] The compound 4-[6-acetyl-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 cystitis.



[0017] FIG 4. 1C in control and different treatnent
groups. An * denotes significance when conpared to

wgnroeosaodn73 A  denotes significance when conpar eBCTWS2005/014545
group 2. [0018] FIG 5. NVCin control and different
treatment gpoups. An * denotes significancg when

conpar ed to“gro A denotes sif l e when
conpar egh,1-0cgro & : diE
I NVENTI ON [ 0019 conpound

4-[6-acetyl - 3-[ acetyl - 3- hydr gxy=2
propyl phenyl t hiy Megnehery phentyeylhitpic acid
(1) (MNOCA), and its phar nmaceutical |y accept abl e
salts and protected prodrug,forns, are orally active
for treatnent of interstit|£I cystltis.The compound of
fopnula 2 (M\-002), a netabolite of compound 1, is the

The cRFBURE T fo@iuld 2 IMRLOBY), #hR&BBlitel df dofpdluiP1,3§ tHe\dntifint form in
treatment of interstitial stitis and can exi st as
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identidabdgaingt YeukbRa)s. Cﬁmﬁl@ﬂ? thphb@a koXI&@i‘((ﬂ]}S OD of BéAWptitdl@somers is
sane. The isoners can be isol ated chiral

about thesamat dge AompPrnranhsdsolates by ﬂh@@lw&f@nﬁagraﬂ@emeﬂ@és edhe

racem%jtﬁ 51%‘%3%0 tgéétig% f{;l P@Q&erﬁr}gdﬂﬁ%fl@ gggg%ﬁ’ t@rltstﬂgil%? Phﬁnnacologlcally, the

in vzvo( ackivitg ofitire (a)mdomheandahermbma‘araee siimifat.aPharmacokinetically, the
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The syntheS|s and biol ogical activity of nany

phenoxyal kyI carboxylic acid derivatives, |i ncI udi ng.

conpounds 1 descri bed t al. in
U S. Paly entg apd o, 290, W |ci1 aL.e
i ncor por &t e r et &7 Bnce.

HO CH,CH,CHz HaCHaCH,C OCH,CH,CHyCOLH

2

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.

O

H—-O0 \ / CHs,

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




Compound 1 may be prepared by reacting a phenol of
formula 3 :wherein Ris an acid protecting group, such

wa00sbyB or ethyl, with the brono conpound ofcCrmsmesal4s4s
4 to give conpound 5: in an organic solvent, for

exanpl e acetone, nethyl et hyl ket one, _dj et hyl ket one or
wherelai%tchgmmlaé gropResush @ gisHmi o ethad, gpthtbe hrgmpo compound of
toh onduct ed from bel ow room t enper at ure
ﬁmmm%gﬂ?éﬁ?ﬂgﬁﬁgwpgfgtenperature of the solvent, in the
presence of an inorganic base, e.g., potassium
carbonate or sodi um carbonate. The addition of
pot assi um i odi de is aglso . reconmended. Anal ogues of
conpound 4 havi[jg alfernative | eaving groups, such as
chl or o andcH;esy S S, GHaCkBf ect thi s
coupl ing reaction. ’ Renoval of the protecting
group in 5 by al kalipe=e3ster hydrolysis and extractive
wor k- up gives co ind 1 3 ite solid. [0021]
Recrystal lization f the mﬁﬁ?@kgblid under controll ed
condi tions gives an esskentially pure pol ynorph,
designated as Form A crystals (e.g., 90% or nore,
preferably at |east 95% Form A). Pol ynor phic Form A
in an SiEniBOKBHS B e&ampwa@@kuﬁé,ﬂﬂethylemlyncedﬁ@pdibmgmetdﬁe Ur S.
. Pat ent Applications _10/601, 861 and 10/601, 862, both
dimetlyl fosmaisige Thenudempbilio displaceateat reagtinnyons be gonsueier Arasy below

f [ r f e . .
oo G509 ROLATP IG5 o TR i
base, d. glge%dlhsgam chrdbhdte biyslodium h%omb.y’rhbra@lﬁitidgdﬁ Ipbfr?ﬁiiem iedide is also
orthorhonpic crystals, .is superior to the other
recompsngsts ABRLOSHEOL PoRRd ﬂiﬁ\vwfaﬁ?@aﬁlvﬁalﬁave@ geyps.uch as chloro

d tody 48] bOdl19 Qe i bhiliner¥syBhS can be obtained by

an Oc??sg(#ﬁng conpound 1 in'5 or 10 parts by wei ght of
ethanol at 25 - 40 0OCto give a yellow to orange
solution. The ethanol solution is charged with 1 - 10

parts of ter agitated at 20-2 forabout 15 -
60 m nut eq| an ”
CH;——C SCH,CH,CH,0 C—CHj
HO

CHaCHoCH; ~ HaCHoCH,C OCH,CH,CH,COR

5

[0020] 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.S. 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.



then at 5-10 OC for an additional period of 1-4 hours,
preferably 2.0 - 3. 0 hours, resulting in an off-white
weuspansi7en. To this suspension is added 5 - 1BCpaSk®s/014545
~of water and the mxture is agitated at 5 - 10 C for
an additional 1 - 4 hours, preferab
[0022]a s&PIH A pistals ca be pbtajier by disselying cqnépquaé |la{1 éd:O 69 parts by
v N
welght &%ﬂiﬁﬁbf 23 ajd & ﬁdaéi vag'@ nd It& g@&ﬁ%ﬁ%c\"’?g{%% Ld'lutlon is

er an
chargeﬁmnﬂsl [10@383; oniet hmilﬁltasaﬂrdt Béﬂde’Q’(ﬁ»’t hbwoig léFe6(BﬂnumtBs and

then atpf 6@ ig/v(il gm&%&gﬁm&%@ %ﬁﬁkﬂ%ﬁgg %?gf_er%_bly 2.0 — 3. 0 hours, resulting in

an off* «'vhﬁté sﬁ%ﬂeﬁﬁ&ﬁ’ rﬂpﬂﬁ)fé’s)us'ﬁ_eﬂﬁiéﬂﬁéaé‘dfded% PLOPM ARV ABNERAGRE mixture is
Br DHPA CHPAFopnul ati on and Adm ni stration

agltatepcaoiA]lOA@dbnmsadchumm lof4 Immppmﬁmbly lahd 28 hauisi A solid, white

to off-%}hﬁ% 5{9 §ctgg ?§o ar rrac & uffllérc Xrﬁ@tﬁ tplg\:%ﬁg 6§§fla§hed Nith water

and drieflif ARHGRM 8725 aml@@l Rsubanadiésrs. nj ection, or
transdermal nethods. Effective dosage Ievels can vary

mﬁdely, e.g., fromabout 100 to 2500 ng per day. The
eferred daily dosage ran e 50 to 2 0 iLve
100231 1, g nabevstberin pem s e o bV e DAL (0.4 ShbsReory-3-
popy G RIE A% 5%, BHOESHLS) 08RO LA5 YR Sloone.

bid, and 750 ng tid. Actual amounts will| depend on the
ci rcunst ances of the patient being treated. As those
skilled in OH&EWBIr ecogni ze, many factorgﬂ}hat modi fy
DHPA he action of the activeg substance will ¥aken into
account by the treating physician such as the age,
body wei ght, sex, diet and condition of the patient,
the tinme of admnistration, the rate and route of
adm nistration. Optinmal dosages for a given set of
conditions can be ascertained by those skilled in the
art using conventional dosage determination tests.
[0025] Suitable salts are sodium potas cal chum

and nagngﬁt%g%dﬁééwigdlun1be|ng

CHPA > Cl— (HxC)3-0
DMF/K,CO;

Cl— (HC)3-0 NaBH, Ci— (HC)s-O
B —————
MeOH

O(CH,)3COOC,Hs O(CH,)3CO0C,Hs



preferred. Suitable prodrug forns include carboxylic
esters which are readily hydrol yzable in vivo and
woeb@dass)7Bhe active acid in vivo. An exanpl e oPCTwskooa014545
protecting group is disclosed in U S. 4,428, 935,
i ncorporated herein by reference. [0026] The conpounds
of the present igvention can be fa@arnul at ed
phar maceut(Cegl,NyCacicept abl e forn1
DHPApomders Creans, enuIS|ons( P
Suppositories, suspensions, S6 utlons
Therapeutic &@@msitions containing,co Nund
their m xtures and/ or pharnaceuti ¢gél accept abl e
salts will ordinarily be fornul ared h one oPHnore
pharmaceutically acceptable ingredients in agcordance
wi th known and established practice. In general,
tablets are forned utilizing a carrier such as
nodi fied starch, alone or in conbination with 10% by
wei ght of carboxynethyl cellulose (Avicel). The
fornmul ati ons are conpressed at from 1,000 to 3,000
pounds pressure in the tablet-form ng process. The

P aries r o,@
HO:MNhout OTR\ or 20/ nut e3. Thééﬁo |OMAng exa
specific i ments of the invention

be egopstyued as limting its scope. JOOR7]

af i ons fBCHIEPOGsse can be provided as
gel atin capsul es wherei n the phenoxyal kyl carbdxylic
acid, mxtures thereof or pharmaceutically acceptable
salts are mxed with an inert solid diluent such as
cal ci um car bonate, cal cium phosphate or kaolin, or as
soft gelatin capsules in which the conpounds are m xed

wi th an ol eagi nous nedium e.g., liquidparaffin or
olive oil. Suitable carriers include nmagnesi um
carhonat e—mgnesi @m st earate, talc, sugar,/4= Q
pggﬁLP [ farch, gelatin, tragaca

(HsC)et hy m cpppoxynet hyl

mel ting coa butter, and the Ilike.

10% EtOH

HS

Cl— (H,C)s-0 1) K;COyDMF

+
2) NaOH/EtOH

OH
10 7

O(CH,)3CO0C,Hs

Formulation and Administration

[0024]  Administration of compounds 1 and 2, their mixtures and/or pharmaceutically

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



[ 0028] Agueous suspensions can contain the conmpounds,

their m xtures and/ or pharnaceutically acceptable
weabdasgosarzadm xture wi th pharmaceuti cal | y acceptamiseoos/o14545

exci pi ents such as suspendi ng agents, e.g., sodium

car boxymnet hyl cel |l ul ose, nethyl cellul ose

suboutaRReNa Ky gfitioy priEansderrel methode, Eidwstive doseg qyglsgan vary widely,
e.g., frgx‘ih' ABBLNYA0P45Bh da@Uid ﬂr@ﬁﬁ%ﬁ ALy 86‘5‘369 ;@/?@@30’% 2,000

I spersing or wetling agents such as’ nattira
mg, gioe el tvgp pihthsseipattiahs, Aereferred dasetfoi IC isdi000 emgliovisas dan

sutaricks 2ot SIS, 01 A5 AR, L 8010508 o

750 mEHAYASRS! AXhifs Wil fepeRd 8n GRAlitudst-RBEL draheh ARAPDSNg treated. As
€. g, heptadecaet hyl ene-oxycetanol, or condensation

those skilieduiotlse @t regognire menysfactershat mastifit the hetist afithe asive wabstance

.. fromfatty aci.ds. and . a hexitol, e.qg. ol yoxyet hyl. ene ..
will begKeh 17 acadhtedhe Hephedisistinenth hadge et peitht, S5, die
and coBHh & eheOputidf, Metthndafl ddndihisealied, ShoRtd a@dodte @Mafl@iddistration.

aci ds and hexitol anhydrides, e.g., polépx et hyl ene
¥

Optimglodaspgesdondbgivee setef carditionsninbgaseusped eskiled i the art
. nt al atives, e.g.,
umngéﬁﬁ%ﬁ@%??ﬁgﬁg%%§E%§9ﬂ§%ﬁgéé benzoate, one or nore
coloring agents, one or nore flavoring agents and one
or nore sweetening agents, such as sucrose, saccharin
[0025or Smitabimsalts arakadiomm potadsamatoalcifd @29 maPhespen swith eodium being

ers . and grapul es sujtahle for preparation of .a .
preferfid S B RGHS M kot if prbis Pt o Py Hiolyzable in
vivo ah &1 CREBRURESe Aid [iPhindll B8 edandflé o2suchh8irbteblingd #1088 is disclosed in

and/ or pharmaceutically acceptable salts in admXxture
U.S. 444281934, wceperatddrigrein bygeferange.agent , suspendi ng agent

and one or nore preservatives. Suitable dispersing or

wetting agents and suspendi ng agents are exenplified

s SESFRLGEN ERIRAR AR Sy el ey
pharmagsiticslly aeeptabls doras iprledieg liquiBy,rpopeiesn dreains xdnmdsions) pids,
trochegfsg}g]gql;sgt})gg% \é\ﬁpgggpgq\;\r@s@e}tﬁcﬁgﬁ 3 ogtgf Elte ?i’ke.f %Lergl))(glqglc%mpositions
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 5.0 to 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 salts 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



Such fornul ations can also contain a denul cent, a
preservative and flavoring and col ori ng agents. [0030]

wohesposwent i nvention can be adm ni stered in BATARMWEM14545
rel ease dosage form of which many ki nds are known,

e.g.,. as.described.in U 'S Pat. Nos. 4,788, 055; .
paraffiy o ko 8if; Shlablmcamisgs inluls mepsium asshpngtss magnesigm sigorate,
talc, swxa?, 18ctE40 pe @ dextrif 3ardH el il SrsRBAAN! Rel1cMHiI6k, 368
e S]%?gncorpora%)?éd byere%erencémhérei%QEOOB 1? ?f%?% also.um
carboxpinteitiiyicalluboss coloav meltingiveaxi encen bintier, tund thedikai st er t he

subj ect conpounds concurrently wth, or after

adm ni stration of any other known pharnacol ogically

ctiy ful _for f. ' i Al [ e.
r0028 7 A eBi Mpatittend b bl e GRS wAEP
pharmevenkivilisnadeeptable apitsia adpiaprnwite bhartacéricaldy hécaptabRrstcipients

dicyg%gnine; synpat hom netics such as ephedri ne,
such ap sePaRHpS 885tH 8.2 spivapsarbarymetlyd cptvdase. predpasaiiulasene:;

o 0 S0 SOA B R F UASLEg AERA A nd
gum acarie) dispesitgaori wigties dgentpesnch akeataaily vetwriag phosphatide, e.g.,

...estradiol, .and estrope; d antj spasnodi cs, or direct
lecithi qr RBA S HERTERTod Ao Phe e Ras idea YR FLVGH. G- Polyoxyethylene
stearat%{lﬁv&&iéér%aﬁé:ﬂ)ﬁrlolaugﬁ bRthedndb 584 $§thABnPéhaid ﬁﬁ%atickz) glc%lé(al(se, e.g,

phar macol ogi cal Iy active agents, reference may b _
heptadecactiGderdnenycatadolCot ¢andansstitin produets lod gihykene Baisle svithf partial esters

. erapeutics” odmgn et al . ds. 7th.ed.. 1985,
derivel ot S eER AT ISR < e wasetilens iorbife oo RiRins
condedatib@ ptodiut 8 lof ethdlenad drideivith @irfiflRsteRCdedled ot fatty a6idsand

reparations including emulsions, syrups, elixirs,

hexitohgniydtidess 8igurobivsyethrigad s biaspenapdnsSuchaqyesis quspepsipns can

oo o AR 0L S HELG LRSS A 0L SRR BB EAERY Booac, o o
more doborigy ayestsnene dran@e flagosal agensaindtone 08 mok® swexaiimd sgents, such

i n agueous propyl ene gl ycol solutions or nmay contain
as SUCKORE SEFIOAIA ST & %‘/ﬂ“é),rcﬁlé‘r"}‘{‘éﬁm’lwé?- such as lecithin,
sorbitan

[0029] Dispersible powders 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, flavoring 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.
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nonool eate, or acaci a. Aqueous solutions can be

prepared by dissolving the active conponent in water
wandsadsi7ag sui tabl e colorants, flavors, stabi PCTiusSgnos/014545

and t hi ckeni ng agents. Aqueous suspensions can be

re are dispersing . the finely divjded active
00318, istiniecioons S avsgion Ja U mier (B bl compounds

e e
useful sfmstp@ndg ngnaygn¢antinSodel ﬂucﬂmgan‘p riecpiadeatammﬂmhnmgiqs dach as

oxybuf"y%%‘ﬁJ : #rﬁ;r}l%? rprga;gﬁ]eqi] 2 nsg)d?l grgf 5519%0 %IBHJSO Wém)rg%ﬂomlmetlcs such as

ephedﬁﬁé 9§aﬂb§pheﬁhﬁa ephiiAdiahd pRESIp rbplefrfoﬂﬁﬁne Atk dlicdnfitiepressants
an nat ur al sweefeners, di sper sant s, thickeners,

such ag ghipsiming; duxenige mdamuriptylines epiragsns pom@gerrr@ated compounds

h
havm% os’ﬁ%géﬂ] H%t' %étbtitygsaﬁlg %S fg%rtglag&o \éﬁg %:ét?&le d g]ﬁlsﬁ %to?glér?ct
acting fb‘l@lﬂ@ﬂ gndith UfustiejrelakdmdsiRh a§ davd a0 Ber & ﬂétuﬂécpdi)sc@@@n of these

ma resented in unit dose formin _anpoul e
pharmgg oglpalf) Yeastiyg peenye seferapas may be made f%?@@@r%mbm Gillman's
Pham%lb%cﬁq?a%w m&#@& cs“"VI (Eb(?&m QPdech'?tﬁ%ﬁVQ§$§/ Machifan and
co sirtions ma e suc orms as suspensions,
Comp&gl,memoﬁsﬂc or emJI sions in oily or aqueous vehicles,
for exanple solutions in aqueous pol yethyl ene glycol.
Exanpl es of oily or nonaqueous carriers, diluents,

L B A SRR Y TH—

includ@ipcHniil§i6h By @ipS, et CaqB6duRIsE1ukiBng aqueédiub ¥WhispehSeAsS br scﬂfdlcform
may contain fornulatory agents such as preserving,

prepargia@nsi wﬂych anelintendsd tecpesionesrtedshenthydefare abe 10 liquid) faamd/ or
prepargjtrllgt%g s?m%qsg){ﬁe Pﬁb&gé\aﬁolq{tﬁlng » fof E}? d}{ %}c]{ueous Igfopa/lene

glycoll sﬁhiuahs Oxﬂmﬁf' coiitRihi elnmlﬁﬁyhmgia@htsbﬂ)r |exmﬁbllej suRhta detithing Borbitan
sol ution for constltutl on before uag :%lﬁsh a suitable
MonoQlgaie.r @cacia. g%quegtweffq wizons san B Biepaied Y Wisselving the 3affveThe
comp(?n ma%‘ﬂér glhﬁllgghﬁé’tﬁgkolbf%%nh Wis, 11%%%&%@12&%5; agents.
or toplc i'stration to the €piderm3 as
Aqueanis stspentiens andesemired byt dispessing thedmely divaled detiveadomponent in

water %ﬁ'lcvri]s'cous material, such as natural or synthetic gums, resins, methylcellulose,
sodium carboxymethylcellulose, 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 nonaqueous carriers, diluents, solvents or

vehicles include propylene glycol, polyethylene glycol, vegetable oils (e.g., olive oil), and
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O ntnments and creans may, for exanple, be fornul ated

Wi th an aqueous or oily base with the addition of
weuidsabsest hi ckeni ng and/ or gelling agents. LOPCOMNS2008/914545

be fornmulated with an aqueous or oily base and will in

.. neral. al so containing one or nore, epul sjifying
injectal Qfeanic syiesi(e-£a P! algaie).end m@&@%@%ﬁu %mrg agents such as
preserﬁﬂgp\@&@ih%m mﬁgl Bg of gﬂs %1 GtaB 95 HoSandRr d?s%leféfﬂgb%ents

agents nssHabefor topi cal
Alternaiavelyithe acitvie dmgredienthsayrbeiintpavrict fode, bbtafmgésf aseptic isolation of

serle G LR EBhanch A% o upRed eon MBS bl Roe S wae

vehlcl& a&éﬂlgq)yrégnegéeewgtefn an inert base such as gelatin
glycerin or sucrose and acacia; and nmout hwashes

conpr|5|ng the active |ngred|ent in asuitable liquid
carrier. [0035] The conpounds of tge present invention

[0034}ry The compamRdsiafdhy By seh FAVERAen ey B, fopmudated Bsiterdeal es

Sl f Lt
admmi%tljafgég} fl‘{ﬁh& E@%ﬁg@é as ol letﬂ§ c?e ﬂsfi%ri?t?onn% (tnje naéf%‘?%rglal patch.
Omtmam‘s aned creemp arsgynfor ie:;anrlp]s:;:)‘aaar ﬁ)ﬂﬁiu}atﬁdngﬂnama@ie;bus booily base with the

aditiRSH b i e sl Baiera 00 Ao be lom B
aqueo& oilyasage Ak \%ﬁi ﬂndgefﬂral &199 g’(ﬁﬂ]tm ? oRIP YR §mﬁf51fgfﬁl% agents,

pr esent i nvention may be fornul ated for vagl nal
stabilizidgiagénds, dispetsing agewasuswdm@ag@nﬁsthlc&mag@gergel v:3 colormg

agentsD R ec o St o U el eion S ki aRth fctie' BrdrdSs

compr¥fig 4ctive BgERPIMAPI AV &1 bdse Q&ﬁﬂtlly'rﬁﬁrdé@ BRO Witdta @ftrdegheanth;
present i nvention may be fornul ated for nasal

pastillespamprisingthe aetivetngredisntiniapriserbbass saghetssgediin andeglycerin or
sucros@ BB& 'a@a%%ad hﬁc?ﬁltolu}ﬁlv&aghésn:%ﬁz{b?ﬁ%{g tﬁ@é{ét{v)é u?%re<? g e"lg ;étéuﬂé‘&!e liquid

camerThe formul ati ons may be provi ded |n a single or
mul tidose form In the |atter case of a dropper or
pi pette, this may be

[0035] 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 stirring.
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 solutions 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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achi eved by the patient adm nistering an appropri ate,
predet erm ned vol une of the solutionor suspension. In
woheosci@sg3of a spray, this may be achi eved for pexasplos/o14545
by nmeans of a netering atom zing spray punp [003 8]
The conpounds of the present invention may
or suspepyia aitheicase of a sprex.dhisanmi ba achiexed &y, exw{q lz&uma%nsyf fo

ract and includi ng intranasal
Indbnggﬁpn st$a@£9kxm%he conpound wi || generally have a
smal | particle size for exanple of the order of five
(5 mcrons or less. Such a particle size na
[0038]obt dihaedmpyunds afi shemesent inventhna raay be fommub»@‘tt{or acrpsol
ronzi . .The acti r edi.ent
admind3rg @0 pAch A o Wit Fipoately o 5 g e Bl Bion.

The coﬁ{ﬁo@ﬁ@ Wil geReAPRNe Ghfall pattidé siex &sFRixémple of the order of five (5)
di'chl or odi f | uoronet hane, trichl orofl uoronet hane,

microngjog msgr%tcétarm@@ sisemay rbe)obta@sﬂdtlmm@ﬁné KPEwn i ﬂ’@t% for example
by mlc%ﬂl%a&&?)l CTRE3cy fve 11?%‘3 1e1?t39 e]dclg Q;/pg Mﬂﬁ% gl%) gvgth & suitable

contain a surt such eci
propeldhtigichay ahﬁlo@cﬁﬂﬁdr@&alﬂﬁﬂl (OF G) (feit @faatple; dichdorodifluoromethane,

tichlofQlgrqTaHt Y55 SeGhIgHRRRTBIOTO el CRbpn DK GOARASRe R €25
The aeHE%l 2 gleeﬁ%%é y%ls% lébhﬁﬁl § sHEMEEE sRASE lic%th &%e dose of drug

act ose, starch; starch derivatives suc
may béyahtmtlgd by rayheremh yhlve eAlterhaiseelathe aptve/ingrediquys mey belprovided

The er carrier wll .fo | in the, I
ina folsoF £ RO OlRE BRI AP PRI By Tb Eof PRUp e itFb1s powder
base sﬁHB' a{s 151958, £t91rcm $tth 8% Es ¢ Méh%@ ﬁsfra&loﬁ?p mgylﬁéltﬁyl cll088se and
g., gelatin or blister packs from

polyvlmimmohdm?/ (BéP)adhe p@wde;rcetnem wlﬂé@ma g¢l inthg wesal eayity. The
When d red t £an be

powdeg opri bRy Feraeie B bioos a0 Bap g Rg s tbdtides
of e.g.] &l @B66r Rt Phckisfittinh OMidhfthé Pewastrhayebd aiatiteeed by Means of an

common type of controlled-release formulation that nmay
inhalethe ysed for the pur poses of the present invention

conprises an inert core, such as a sugar sphere,

coated with an inner drug-containing |ayer

[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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and an outer nmenbrane |ayer controlling drug rel ease

fromthe inner |layer. [0040] The cores are preferably
woho@/ wsi7er - sol ubl e or swel |l able material, andpaBywSbh®s/014545

any such material that is conventionally used as cores

or y of her. pharmaceutically acceptabl e water-sol uble
o041 Br Fi¥ shossellaBraditiamarabn F%gﬁé%)@s igggenerally a "Gl
insoluB@! btGt paHhfllCRASSBbRBYIR %ﬁﬁﬂg{@nﬁ; (dTBSRI B HisRUAGEd A

sucrose/'starch (Sugar Spheres , sucrose crystals,
solvengy Aexxamples maydednéntionepétbylawlltlpst,callilpscammate, sellulofe acetate

butyrafe, Sp B aSnIAE 1R S5 CSRY Rl MY EmE et Sl mer (udragi
NE-307B} 8fid &hmboRiotiethhérkRite dop¥Bimer Syrds ekl BYEdadraghk RL30D and
insol uble” or "A partially insoluble" filmform ng

RS30Lp pydrgiticqns elgseormens. Bsually ssplpstisizer is used togeeher withAle polymer.

X . A AL | I e,. gel|. se
e AR oG AR R CEPL AP ER b Mo Bl R eSS s
tributybdigite pcastl bil] akeyIMbdirLoEy b deBRicBBt ridiafsittarpaleyy®itylcitrate,
) {Eudragi t _NE-30-D) and ammoni @ net hacryl ate copol yner
diethy} phybalatg, difutybprhthalates fiacet. docfionnedessomyt oib@ediympichyRe
: : oners. Usually, a plasticizer is used together
mglyc\%ﬁs the polynmer. Exenplary plasticizers include:
di but yl sebacate, propylene glycol, triethylcitrate,
tributylcitrate, castor oil, acetyl ated
[0042jrondgieypeemddasr canteimng the pesivieyihgicticat may he eomprised of the active

nerdR Y 1 b Mo b B s ey
hydrogHili@btGeay BEeehter-E618KIlor Wakr SeoRile. RS9 RbBntra'® BeRed in

active ingredient may be conprised of the active

the seqong dexer eentaining iy acliverdreg asgibyHeophilic nedymers suelsasy

i . ) o Us hili
polyvighBSGEHIITP YRRl AR dRel syl o IR DA Ui
polyvipgl aleahiod, staacthandideiVativestthetesft cellidodealeivattvesf tichafng t he

active drug are hydrophilic polyners such a
hydroww?mﬁhpff?%que &HBN%F)\MQIO?@@WI egildage, Q?rf?e@rm%tbﬂweﬂulosa
methyPSeIRM¥EHIN RIB108, 1§ @loxy &R} 1l Rfse, 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, hydroxypropylmethyl cellulose phthalate,
cellulose acetate phthalate, cellulose acetate trimellitate, 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:
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pol yvi nyl al cohol, starch and derivatives thereof,

cel l ul ose derivatives, such as hydroxypropyl net hyl
woebdsuloswe ( HPMC), hydr oxypropyl cellul ose, PCT/US2005/014545

carboxynethyl ceIIquse nmet hyl cel |l ul ose, et hyl

cel | ul ose, dr oxyet hyl cel | ul ose, carboxyet hyl
HPMCc ByqrgKyethyl C@ﬁw@@m YPWWﬂ]rC@ 91@%9],1@;@@1&

carboxgﬁnre %cgslelglt%% éﬁw&ﬁg}g AL Fﬁlﬂ‘%:l Wnéﬁjrﬁgcﬁ)ﬁe I(PY P# %PQ’W blcohol,

polymére mﬂw}bﬂbpdndenmlmy guch bk eelhmse radethi@yphithalse 0s amfnlo;uo

meﬁa@&a%e%péﬁ&%rﬁp{;&%yjl{gg% 0:989 elr,mrig\%lw &%{heregg Additives such
as sucm%% andl Pharh bRl Qe Etﬂﬁac%bégnﬁféﬁ@ﬁg 11{5?1Yde@er‘n the

elect ed fron1mater-|n ol ubl e polyners or polyners
controuwdmlqa%laggetfdhmrechol ubility, such as, for exanple,
et hyl cellul ose, hydroxypropyl methyl cellul ose
phthalate cel I ul ose acetate pht hal ate, cell ul ose
ace §§Hr
[0045]t he@% g?‘(%[n&f 1395 ar [ nedbll%?‘%%igikl as |g§£z g]f psuch

form, tA8 pfdpa&&omubdﬁediedahwvmt dosé¥cbhtaDphg @p;&iobﬁate&]h&ntltles of the
controlled rel ease | ayer conprises,_in addition to the
active pRINpoRSAL Ths e dosagstinEn canbrt Rarkaged praparation. thepackege
Sq
contalrgﬁé Hﬁbllg’tﬁ{ %ﬁaﬁﬁﬁésatg{p?ﬂé ) eLo‘fl L}?B%s ?%Haégég t%tl[)c}t@tes caé:.fsulte?i é\nd powders
in VlﬂsmmnpﬁdlesdAﬂ&d theamitl d&mme fofm eapbaa yamsuleytabiess dabkdt, ordgzenge

s a nodifier _together, with, e
tself, Gt An GRcAF APISBH A CRENbES S Of AR Biorskreat RBR1 ui ose,
hydr oxypropyl cellul ose, nethylcellul ose,
car boxynet hyl cel | ul ose, pol yet hyl ene gl ycol,

- [0046]|00: Dihehityté phardabeut{cEMRirierd @ﬂldﬂhbﬁ)tbnﬁﬂl@@é‘r@are described in

ynmers with pH dependent solubility, such as

Remmg&np The §@e@s@e4ndtPéa<ﬁmew£Pbmaéy 18%@&1@ we En e ANfarsineMack

e L

contaifihg b Ram@uiind el the predentdnnechtiot artdeseribedah e Banpled. uded
in the controlled rel ease layer, if desired. [0045]
The pharnmaceutical preparations are preferably in unit

[0047]d OSq4g félPo%rrBlg talee %BgrQs 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 system is implicated in a wide number 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 Assay Species | ICso (Kj) ICs0 (K5)
(pM) (HM)

MN-001 MN-002
LTC4 Synthetase Gp 24.7 18.3
5-LO Hu 1.11 1.61
PDE1 Bov 0.741 3.08
PDE2 Hu 3.43 3.38
PDE3 Hu 0.567 1.68
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form the preparation is subdivided into unit doses
contai ning appropriate quantities of the active
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[0048]and Tha ékowiing exdneed are illustretivowithe prentyinyeation end should not be
Ilca ed in a w de nunber of diseases or disorders

consm’af}% B&pected to respond to treatment with

corrpounds 1 and 2 including prostatitis, IBS/IBD, and

mul tiple sclerosis, etc.Ba=bacillus cereus, not
EXAMBISE ¢d [ 0048] The followi ng exanples are illustrative

of the present invention and shoul d not be const rued

as |jniti gy @3@%@3@@%&?&?@%@9@3 pgﬁmwglﬂp)

[004914.  §yaibetiy
propoﬂ)] 2- ﬁ%ﬁﬁq;h)élm,?y-]mtwé phenoxy] but yrate

1'|

[0050]
g), potassium iodide (0.5 g) and potassium carbonate (1.45 g) in acetone (30 ml) was added

To a stirred mixture of ethyl 4-(6-acetyl-3-hydroxy-2-propylphenoxy)butyrate (1.6

drop wise a solution of 4-(3-bromopropylthio)-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]
2-propylphenoxy]butyric acid

Synthesis of 4-[6-acetyl-3-[3-(4-acetyl-3-hydroxy-2-propylphenylthio)propoxy]-
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[0050] To a stirred m xture of ethyl
4- (6-acetyl - 3- hydr oxy- 2- propyl phenoxy) butyrate (1.6
wgeoosposessi um i odide (0.5 g) and pot assi um caPODUERMS/014545
(1 45 g) in acetone (30 m) was added drop wi se a
i on, of

(00521 ( §0 Brewpe ebsthyhi-i-acetlyibotdecstdsbyirphery |
propyl?ﬁe?ipggl%%?}féxﬁa rf)@%oﬂ&fo&?ﬂﬁﬁ(rétg (o )g)‘M LRk 210 A) Was added a

ours thé m xture was
solution @f kedl winchydomdided (é)tﬁﬁeg)ahssoh'ed o wv‘admgh(hmi) idtee heating on a hot

T RV NAY X —

addltlolﬁLUf %Sfﬂl%@hféﬁc Skidl foodel by Qk&ﬁ@%lo%h{lﬂﬂ%%c@ﬁw Theb i’bgayer
enzenetethy acetate = 9:1) to give the tit

was washn@mthdwaq, driectiever sgditual sylfate. andgoncx:g atpgl. T r@wlmf tesidue

rec N fr.am et.ha
was sep Gl 308 puifi gy BETHE L b Ml Ge SRS win
ethanoﬂnfeﬁry@&té&lﬂorﬂe%@i 018 g@dethe Btlbyempavd1 ¥ Q65 lM)ﬁW:loldﬂess
Boxy - 2- propylphenoxy]butyrlc aci d[ 0052] To a
crystalpampa BlofC. et hyl 4-[6-acetyl - 3-[3- (4-acetyl - 3- hydr oxy
-2-
propylphenyltihio)propoxy]-2-propy|phenoxy]butyrate
EXAMﬁLdé in ethanol (10 m) was added a sol ution of
I um hydroxide (0.26 g) dissolved into water (10
m). After heating on a hot water bath for 5 m nutes,
[0053} he Bmillmwstellmtsomprob@umb@m alittining prkorhambic polmoweh, crystal type
V (Fo rragz acidic by addition of hydrochloric acid, followed
'xtraction with ethyl acetate. The organic | ayer
was washed with water, dried over sodium sulfate and
concentrated. The resultant residue was separated and
[0054]pur iGfE-evhiteoldd tormpoumd!(1rDgmus diksobvedtio @04 pdly((mristwmmass of

dry S 4k’ pOApIRIHY Korgnegedloy 18 orisgr spntiss “Wifunfecate
agitatiG® tﬁgetﬁgncqgol W tha%%écp@/ﬁﬁh3 n‘gl @bé{t@st)%k‘l\#a?eﬁt T Yeaction

procedure obt ar ni ng ort hor honbi c” pol'ynorp
mixturerwestcablet yp20 — 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.

[0055]  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 a binding solution
comprised of an aqueous 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
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V (FormA). [0054] O f-white solid conmpound (1) 349
was dissolved in 204 nL (6 parts wt mass of dry
woibasanswoake) of et hanol (40 0C) giving a yel | e@TUS2005/014545
orange solution. Wth noderate agitation, the ethanol
solution was charged with 43 nL (1.3 arts) of water.
croscariedlosesogiminagnesigresteRRie.dyereaPIPyiRsiiuse s 0C and

at
hycdroxflob Pt bel o € alioh TR berkhalh BolvmyRRficl e
mannitalppeaiuimdjoritle and afirovdystnlins eslpdosds. on. [ 0055] To t he
resul ti ng suspensi on was then charged 364 nL (10.7
parts) of water and the m xture was agitated at 5-10
r an additional 1-2 hours. A solid, white to
EXAM%EVF“]{??\N te product was isolated by vacuum filtration.
The filter cake was washed with 2x30 nL of water. The
[0057]0f f Indniefal, &nb %E@Midrﬂ@rmﬁlaﬁoﬂ aak forned by Tk Bledding ozm a
24 hours. LE 4 [0056] | n general, we r anul iitbl
tumblebigridet er high éh?ﬂf épmr)ea pvsitxoﬁ o4 ths; bipding, @89&?8?3%1911 and lubrication
0 L oD
powdef RS 5 boBieF Qe HACHnBd ith ePlhlls throush theuse of g rollr,
compa@tohecgﬁppddeﬂllth @(ij mﬂleﬁhg gshegzP %rarmﬁatd o1t artte sseteshasrsenyasp width,
rie mille en

fluid bed th extra
gap forgg.ap ?re%p@%dd sl grpeplgios sReedy MERS m@ fuop e Hheitation
phys1c§1 Sis 3k bﬁa)f%nt D ehosdBgRAVBNKE Xﬁb@Bhﬁ%ﬂa@@hﬂéﬁl ﬁfocessmg
press ese core tablets were filmcoated to
Exmpmttam:thxdﬁd,z‘rmt appeartdnatedan @rqsoarmqﬂpmdwrrpmm@mm( steagate,

s i.ncl ud not
hydrox prry Bl oty s sl R eS e tiesiflt
polwlmgy&mdaﬁ@ RYRRbL it ESum I EHaX i ﬁﬁ’dfb&?btﬁhlﬂn@ ekilubsse,

I'actose, glyceryl behenate, polyvinylpyrrolidine,
manni tol titani um di oxi de and m crocrystalline
cellul ose. EXAMPLE 5 [0057] In general, the dry
EXAMRIdhal ation fornul ation was formed by dry bl ending (in
a

Specific formulation for dry granulation.

Prototype 1 Prototype 2
No- Ingredient (mg/tablet) (mg/tablet)
1 Compound (1) (Form A) 250 250
2 Lactose regular/fast flow 7.5 -
3 Microcrystalline cellulose PH101 31 31
4 Croscarmellose sodium ' 20 20
5 Hydroxypropylcellulose 80 --
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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tunbl e bl ender or high shear m xer) a portion of the

bi ndi ng, disintegration and |ubrication powders. This
wdnyosposader bl end was forned into granul es threaglustdees/oi14545

use of a roller conpactor equipped with an oscillating

: - wi_dt h gap
13 or e, roller QQé@éIIBMHESanuI at or Jeeds \r/Jvere def ﬁeaﬁ 8.0
To

ptim ze the foggati on phystcal|par 5 as 00
apparent to those skilled in the art]of SI1 ceut| cal 400 mg

processi ng. Excipients included, but were not |limted
roscarnel | ose sodi um nmagnesi um st ear at e,
EDQU%g%ﬁ xypropylcelluse hydr oxypr opyl net hyl cel | ul ose,
| actose, glyceryl behenate, polyvinylpyrrolidine,
Spec1ﬂ"@ﬂﬁh1h&k1oh$fcﬁ‘%é#giaﬁhﬁﬁbﬂe and microcrystalline
| ul ose E 6 Specific formulation for dry
granulation EXAMPLE 7 Specific fornulations for wet

ranul ati on. [0058] A 38- yeaPragdtypt dnul e  Prototype 4
0gorrrl ai ns_ of Sﬁ%ﬁﬁﬁg synpt oms _asgsoci @hgftablet)h (mg/tablet)

1int ¢rstiti @ongyombd (1)FoiA) 1 ncl udi ng gastzgoi ntestf nal 250

2Synmpt ons oma%géggggr/fgg{ﬂ@w ng and pain. R an effrt -

3[0 all e\Nﬁ’é}&r‘ ﬁ&%mgﬁiloff trat IET COHEQII 1l ng 1000 32

-l > |
4£g EJI L,UII}JU@ 0§9 I.E‘;Lceusoldil I Ib d':I:T III bl CI ural I y l U 25

arnml o A A

CL

L9 LI B I Ullﬂ'l C CTTL V'V - > r%t L Ilur}ltlld.
SAf ter—thi Qj—i3 Y 1lG at | nt LQHHZSQ positjve .
Geffects i ncMagnesmm sieadtection in lt he synpPons she -

7 compl aFhdioxybropgimethuleelbdeserdN8 rdsul ts ar-@ obser ved --

8f or |ot her patTitanien Enogitl@i ni ng of |t he sankOor sim| ar --

gosynpt ons attriQahaidaevixo 1 C. EXAVRLE 9 [ 0959] A 0.5
1035- Year - ol d pgNnyipy¥pdlalons Of Synptons associated Wih 3g
11 BSfutcerati ve oyl idiios — 35
12 Glyceryl behenate -- 2.0
13 Opadry 1I (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/ulcerative 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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i ncluding diarrhea with di scharge of nucus and bl ood,

cranpi ng abdom nal pain, and inflanmati on and edena of
woOhersmososs menbrane with patches of ul cerati ORCT/TIS2005/014545

patient istreated with tablets contai ning 750 ng of

et R i b b T bR I st o

month€f fA%I‘ this in’% prfild)df‘ Ge Zi‘eﬁo?@. Wokiop eff@ctg I’iﬁdﬁ&gg g@ctlon in the

conp ai ned Sim | ar positive resu served
sympteg complainedaofi Smiler pw@Veanmﬂn@r@obaeh@démhmpmems|camp1a1mng

ofthe SETRPIRIRY belty i oSl  B8Get WEFARYE it 1 at ea

t hat |ntraveS|caI instillation of oval bumin in
sensitized guinea pigs increases bl adder contractions.

EXAMSEE 18hl uwalia A, Guliani S, Scotland R and Maggi CA:
Oval bum n-induced neurogeni c inflammation in t he

[0060]?231r %g‘%o%fresen Lt Iﬁ gl%o%%a%edetgﬁq 1B’Frqu§g:21a1rngual ation o %)?/a?l%umm in
sensiti®dlf guih&H pigsh Rl;e%éé bREddLy é&rﬂra\’:‘hi}rﬁ 'Sg% g?ﬁlﬁlvla{lac‘ Wittt 89Scotland

otential, has been shown
R and g’i@at eds Qvgltmmahmmm nawtogandic imlﬂadldﬂitlonmthedﬂadd@nef sensitized

s T RO o2 o B RSt gt

activit® wathunhst dell §t§b1<ﬁ@ e poRab BhOWéen THbwn tdbe Héﬂéﬁhaﬁﬁ{ NPPressing
as an ani nal nodel ‘for interstitial cystitis,

ovalbunpipiisdised bisgded cosiractionse The pm@am peteptialiafilsn agaidnodel of

r condi ti s
o QSR L L TR O a8 e BB o
model S&VeQQEDan Abthabhodé fer 1htdr§titﬁ£dysﬁ1ﬁl§ itrithsle bWeysyndifgne, ulcerative
i.mal s re divided into 5 groups (n = 10). The first
cmms,gﬁ“élﬂ?t V\ﬁlée thgsinflagmaiery copdi gﬁﬁsthe second group was
sensitized with oval bumin (QA). The third, fourth, and
fifth groups were al so sensitized as descri bed but
Metho84tbj ected to oral gavaging with Conpound 1 prior to
acut e

A. Sensitization of Rats:

[0061] Sprague-Dawley rats (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 control and the
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 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 intravesical 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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oval bum n chal  enge. [0062] Sensitization of the

ani mal s was acconplished with an intraperitoneal
wonp®sabson of a m xture of 1ng OA and 100 ng abPamiusSws/014545

hydr oxi de suspended in 1nl of saline. Fourteen days

lLater, these sensitized rats were anaesthetized
oral 1 681 30 swalie in EPBARER SePepy e RiBIuies Prigr R@ﬁ}cur%&\ chaftenge 2
mLoﬂl@tIﬁgiﬁg;soggl OA (10 ng/nL) adm nistration and

eval uati on”of bl adder hyperactivity. The animals in

group 1 received saline (control), group 2 aninmals

received about 2 nmL of OA (10 ng/nL CAin sterile
B.  sHralnetjonafdBladdenflvergebuips 3-5 ani mal s receivedoral 1

(10, 30, 50 nmg/kg in gum acaci a suspension) 60 m nutes

0065, 1 g B0 L8R g BB a1

incisionewss madla aiomgmetcenteﬂmb withedowef vditatlaetontepp dihadiaddet was

exterlcgfzeglh@%{ii 1er\czg1ql1 Ip; gegég%avﬁyet %lgn%plga g%l{i ?&aé %nt ec{amsg1 mserted
into the eﬁfd@ rﬁ@ fhd ﬁ{t:ﬁjr ?ﬁ{ Eﬁlﬁ&eeﬁé go! Wbﬂﬁs@@ 8illo gutﬁre The bladder was
yet ube

po ene t I nserted
returnedh thé abkblmleml onth thmhtbetttnhrwobscapmg ﬁnwghsthmglca;lcm 01‘ he catheter

was g BEteR i erprecpie it (i Slogiady et fma Rgnected o

an inflshé HiRp &h@m@%ﬁ&%@g MBS iRy SRIBAGMRRS Fillik bladder

pressure transducer UFI I\/brro Bay, CA) and in turn,
cystonagirh &as prdssuee ms nemrdgd with shersansdiaeey asine Ao atats LahiE W

g tinuous filling bladder cystometry, the
(Nauogjlfnsureg\%as r‘éecorded with the transducer using the

program LabVlI EW (National Instrunents, TX). [0064] For
cystonetry (See, Chuang YC, Chancellor M, Seki S,
[0064]Yos Homeystoletty @ﬁe eﬁudﬂgai’@ Chancelle|MB, I¢&ki SDé’ oShioatra WCTyagi P,

Huangg]gﬁaasvgﬂﬁ :ﬁ‘,cl%:o QF‘? é&é gelff)qu gp rrnwrégla gqlr(f)t%}n?neasnu fate and

potassiiR SAREHE ¥ & Ynodblr ot Qﬁﬁde(r%%&hc@\;lt}ﬁ roldhy (2008 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 bladder contractions were recorded.
Frequency of contractions (voids), inter-contractile interval (ICI), and non-voiding

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-sensitized 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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bl adder was first infused wwth warm 0. 9% saline (37 O
at 40 nL/mn (2.4 nL/hr) and at |east 20 m nutes of
webteaizi1es5078i di ng cycl es were recorded during i nPATiUSm05/014545
This process was followed by intravesical infusion of
QA (10 ng/nL) and bl adder contractions were recorded.
Conclysii¥tiency of contractions (voids), inter-contractile
interval (1Cl), and non-voiding contractions (NVC
[0066 Ve Ernedd Ghdiad Gehify AMIChAGRA LOEGhPARERal dRaB ok Df Q&R tized
Representative tracings of bladder cystonetrograns
rats capigiveontragdtions efibladdur sgoolpsuseteleadipg ta @ sighificRpt@ncregse iIENVC

f usi f o t t. dd it . 9% sal j
and a g<fecfSe BT, PrrGhimentei R St et 0 B dbons asls
produd¥G sidiffeant Fro-f&l@iloﬁ abdinstltRese®D S8 fickd eRmhgbat Similar outcomes are
intravesical OA (10 ng/nL) infusion resulted in a

expected grithfthe prettreatoerid & onpond2y @ mgtabeliterad Inon- sensi ti zed
saline infusion values (FIGS. 1, 3 and 5; Table I).
Pre-treatnment with Conmpound 1 resulted in
dose-dependent inhibition of OA-induced changes in NVC
and 1Cl (FIGS. 3 4 and 5; Table I). No significant
di fferences were observed in voiding frequency (FIG
2) between control (group 1) and different treatnent
groups (2-5).Conclusions: [0066] These studies clearly
indicate that acute intravesical challenge of
OA-sensitized rats causes contracti ons of bl adder
snooth nmuscle leading to a significant increase in NVC
and a decrease in ICl. Pre-treatnent with 1,
preferably at 30 and 50 ng/ kg dose | evels, produced a
significant protection against these OA-induced
changes. Simlar outconmes are expected with the
pre-treatnent of Conpound 2, a netabolite of 1.Table
|. Effect of intravesical oval bumin on rat bl adder
before and after treatnment with Conpound 1 Agent
infused into rat bl adder NVC/ mi nute significance'l
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Group 1: Sodium Chloride (baseline) (n = 10) 0.2400
0.07483 Goup 2: QA (10 ng/niL) P < 0.05 conpared

w0 2005005078. 2473 (n = 10) to Goup 1 Goup 3: QOACTAB2005/014545
ng/ m.) after giving 1 NS conpared to (10 ng/ kg) G oup
2 (n =10) 0.4700 0.1221 Group 4. OA (10 ng/nL) after
giving 1 P < 0.05 conpared (30 /kg) 0.3444 0.06894
to Goufd a?kg; Effgyt ofriptrgvesicabavatbuupg ompt Mladder gi vi ng
1 P < 0.05 defgraned a@'&@ﬂﬂgﬁhglﬁ@lﬂ!ﬂ&@@llﬁ%ﬁ% to
Goup 2 (n 9) *NS = not significant. [0067] AU
docunents cited herein are incorporated by reference
in their entirety. WhiTe the invention has beargatistical
described in detail and with reference to specific

Agentelgh]%qa BBt bidad be appar Wgcylﬁnﬂﬁg Wi th sfﬁﬁfi&ﬁfc\é*

in the art hat vari ous anges and

Group: |- g Cofride (baseliPdcope of the invention. [0068] -

Jainms: 1. A nmethod of treating interstitial cystitis,
(nzlgbrrpri sing: admnistering to a%f%lo &rft- 07483

Group 2: OA (10 mg/mL) P <0.05 compared
0.9400 + 0.2473

(n=10) to Group 1

Group 3: OA (10 mg/mL) after giving 1 NS compared to

(10 mg/kg) Group 2

(n=10) 0.4700 + 0.1221

Group 4: OA (10 mg/mlL) after giving 1 P <0.05 compared

(30 mg/kg) 0.3444 4 0.06894 to Group 2

m=9)

Group 5: OA (10 mg/mL) after giving 1 P <0.05 compared

(50 mg/kg) 0.1778 + 0.08296 to Group 2

0=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 will
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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need of treatnment for interstitial cystitis an
ef fective anount of conpound (1) or a pharmaceutically
weaceeBsabsiBe salt or prodrug thereof. 2. The nepbooasefos/014545

claim11l, wherein the conpound is adm nistered orally.
[0068f The nmethod of claim2, wherein the dosage formis a

abl et or capsule. 4. The nmethod of claim1, wherein

the conpound is present in polynorphic FormA and is

substantially free of other polynorphic forns. 5. The
Claimeet hod of claim 1, wherein the conpound is

admnistered in_a liquid. 6. The nmethod of claiml,
L wherehad Pfﬂéeaa@génﬁeéstlﬂalcfms%% cvl@pgﬂawdﬁﬂm&ymgd@ gipgéent in
i on of
need dﬂ?fegtn%?fortlﬁrsﬁual{ ﬁfsﬁﬁs Qf?%ftgén gl% ?m%untmJI a Hiy {)ll)esen .

as orthorhonbic cryst aIs 8. The nethod of claim1,
further conprising admnistration of a conpound of
fornmula 2 2{9. AAmet\hod of treating tersﬁltlal
cystitiay ad g d5dHes-] : in
need of treatnen of interstitia itis an

ef fecti ve anount/of\conmpound (2)2 0
phar maceuti calg acc&ﬂt@_p&pHgglop;, or pr 4, b R rkpof

10. The method of claim9 \/\7nere| n the conpoun
adm ni stered orally. 11. Thé nmet hod of claim?9,

rein t dosage formi bl et or capsule. 12.
Orap%aﬁ%’f‘ﬁ?}ﬁ" %cf’e}%tgglle ’Sorma%tﬁ ﬂ’i conpound is a
2. PUhé MeBSdBLiagAll %&%ﬁ{ﬁhe%ua%&m 1s%lﬂnym§tél%@ 411y he

ot her optical isomer. 13. The method of claim
3. whbe aicthodeé Cl@ﬁﬁ@owhdreirsthadmamesfom isch tebletor Gageule.
4. The method of claim 1, wherein the compound is present in polymorphic Form A and

is substantially free of other polymorphic forms.

5. The method of claim 1, wherein the compound is administered in a liquid.

6. The method of claim 1, wherein the dose is from 250 to 2,500 mg/day, divided into
one, two or three portions.

7. The composition of claim 1 in which the compound of formula 1 is present as

orthorhombic crystals.

8. The method of claim 1, further comprising administration of a compound of formula 2
ﬁ OH
CHg——C SCH,CH,CH,0 C——CHj
H
HO CHaCHoCHg HyCHaCH,C OCH;CH,CH,CO,H
2
9. A method of treating interstitial cystitis, comprising: administering to a patient in

need of treatment for interstitial cystitis an effective amount of compound (2)
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14. The nmethod of claim9, wherein the dose is from

250 to 2,500 ng/day, divided into one, two or three
woaodsitons3 15. The nmethod of claim9, further PCT/US2005/014545

conprising adm nistration of a conmpound of fornmula 1

16. A nmethod of treating irritable bowel syndrome or

ul cerative ﬁ onpr|3|ng ag tering to a
pat i entc, S0 al- 88 dn,dHos chovg)l
syndrone or e colltls an\e tive anmount of

compound (1) 1 o

or prodrug thepeof. el H he dcdldchifo.H
wherein the conpound i S gdm%ﬁstered oral%y. 18° The

met hod of claim 17, wherein2the dosage formis a

abl et .or hod.of claim 16, wherein
raplﬁﬁglag%wﬁ%% F%taﬁféé]gﬁf ﬁ”ﬁo@‘?ﬁ%phl c FormA and is
10. S[Ihéh@ﬂidd&if'clélﬁl@eWh@fen@ﬂﬁ%brr?@hﬂd@raﬁﬁinﬁstfeﬁ’fdrfﬁ'allﬂ0 The
nmet hod of claim 16, wherein the conmpound is

1. adhe miethodrod glaim awhﬁmn @neziysamf@rmrtstqqf@blebor eApaRlm 16,

12. Y\ﬁ'ﬁé ﬁ{eﬁlotdrb? cgﬂﬁ@ exfe Pile ?1918 %%%%?r@d%gﬁcal %o eged

one ree por npos

substaﬁfiald)l' ﬁémﬂtﬁe otH&r mﬁtwamsbhﬁr conpound of formula 1 |s
sent horh nbic_crystals, 23. The nethod of
3. IR et of Gl G WOBRFR 106 CHEPDAERH RV BEFEH 1BR i

14. COHPRIRRAYF cf3h BUlBeirfthe dose is from 250 to 2,500 me/day, divided into

one, two or three portions.

15.  The method of claim 9, further comprising administration of a compound of formula 1

'QSCHZCHZCHZOQC—CHs

CHaCHyCH3 HaCHRCHLC OCH,CH2CH,COzH

16. A method of treating irritable bowel syndrome or ulcerative colitis, comprising:
administering to a patient in need of treatment for irritable bowel syndrome or ulcerative

colitis an effective amount of compound (1)

i
C—QSCHZCHZCHZOQC—CH;,

CH2CH,CHgz HaCHaCHLC OCH2CHoCH,COoH

or a pharmaceutically acceptable salt or prodrug thereof.

17.  The method of claim 16, wherein the compound is administered orally.

18.  The method of claim 17, wherein the dosage form is a tablet or capsule.

19.  The method of claim 16, wherein the compound is present in polymorphic Form A
and is substantially free of other polymorphic forms.

20.  The method of claim 16, wherein the compound is administered in a liquid.
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21. The method of claim 16, wherein the dose is from 250 to 2,500 mg/day, divided into
one, two or three portions.

22. The composition of claim 16, in which the compound of formula 1 is present as
orthorhombic crystals.

23.  The method of claim 16, further comprising administration of a compound of formula
2

ﬁ OH
CHa——C SCH,CH,CH,0 ﬁ—-—CHa
HO CHaCH,CH3 HCH,CHoC OCH,CH,GH,COoH
2 .
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