-1- PHARMACEUTI CAL COMBI NATI ONS AND THEI R USE | N TREATI NG GASTRO NTESTI NAL
DI SORDERS The present invention relates to pharmaceutical conbi nations
conprising at |east one agent interacting with a 5-HT3 or 5-HT4 receptor
and their uses in treating gastrointestinal disorders. Serotonin

(5- hydroxytryptam ne; 5-HT) functions ag a neurotransmtter in the manmal i an
central nervous system (CNS) and in the ‘periphery. Serotonin is one of the
transmtters to be recognized for its physiol ogical inportance, and agents

which interact with 5-HT receptors are currently the focus of nuch research
(P. Bonate, d |P|HABMAQEMBMGQMBMQ}’!ON$MTNEIR USE(NMTREATING- 16) .

To-date, the nunber of sero dentified is into the
tens, including the major FMI%E%&?N%E%&R@%% 5- HT3, 5-HT4, 5-HT5,
5-HT5, and 5-HT7. Because of the nultiplicity of serotoni n receptor
subtypes, the identification of which serotonin receptor subtype is

correl at@gg 5@3@%@%9 Pang&h&%&m#&&h%ms%%&.&@ con%%s'irﬁﬁét IbSst AE R bﬁtat ed.

Ser ot oni n has en known sone years to nodulate peristalsis int
gastro- mnﬂemmmth a BHT s or 8d1T4iracapien anssthaiivees indreatipd gpstroimestingd the m d
1980s, %Q]J specific antagonists to the 5-HT3 receptor subtype were
|dent|f|ecP Ad" ar e currently used as anti- enesis/vomting agents in cancer

{1 oar rurReraion, GO REI 5 A b it s § neSCRangh el e Berihiiens i na
syndr orr&:‘en&alenerrewﬁ S6tdro (CNS) pn@dumtalpeﬁpam &iotoma i®bne eiethettmnsmlttewtﬂ: t hey
have a fairl n.occurrence in a very e nunber . of E_E%Egsvmrl dwi de.
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IBS is a chronic condition associated with abdom nal pai n, bl oatlle@g and
al t er ed B®leVol. 4t oA - Teslats thevawsber of sgrgtenip raféentﬁr@wba@e&e tigdie t he

popul at ijnfd.inSUFRL idERRidd e, AMIBPARSsS.& B8, celirg ATl AT aBLATClion,

spastic coI on, spastic coliti's or nutous col ter tWwo are al nost
cert ai nlqndns kiTenBesausasoidos mults)hcrtmfl motonmlramm@n subtypest the idasttifieatioard  an

of "1 B, Jhigh S e Pick Sy 0 et rfind Wkt bkl dedoelcn” °

i mpl i catations Badondliogtedi et, |ifestyle, depression, anxiety, infections and
unrel ated i nflammuatory conditions, I ncl udi ng early insult resulting in
central Sevtonirchassiessi knicwat fod BomByea/®irhodulaty pefistalisionse gastichiategtital

(Gl) tract in various mammalian models. During the mid 1980s, several specific antagonists
to the 5-HT; receptor subtype were identified and are currently used as anti-
emesis/vomiting agents in cancer therapy. 5-HT; antagonists have also recently been

studied for the treatment of irritable bowel syndrome (“IBS”).

A number of gastrointestinal syndromes are related to the production and actions of
serotonin, and they have a fairly common occurrence in a very large number of people
worldwide. Some of the more well-known gastrointestinal conditions, syndromes or
diseases are IES, gastro-esophageal reflux disease (“GERD") and dyspepsia.

IBS is a chronic condition associated with abdominal pain, bloating and altered bowel
function and is estimated to affect as much as 10-20% of the population. Sometimes the
disease is referred to as irritable colon, spastic colon, spastic colitis or mucous colitis. The
iatter two are almost certainly misnomers, as colitis implies inflammation of the coion, and
an absence of inflammation is one of the defining observations in a diagnosis of IBS. The
cause of IBS is unknown, but a number of factors have been implicated, including diet,
lifestyle, depression, anxiety, infections and unrelated inflammatory conditions, including
early insult resuiting in central neuronal sensitization and sensitizing of neurons in the gut.



-2- Alnost all nedications currently in use for the treatnent of IBS have
failed to establish a significant therapeutic effect. GERD is a condition
that is associated with the reflux of gastric contents to the esophagus

t hrough the | ower esophageal sphincter. GERD is characterized by synptons of
heartburn, bloating, abdom nal pain, epigastric pain, early satiety,
nausea, regurgitation, burbulence and vomting. The reflux is thought to
occur because of an increased incidence of transient | ower esophageal

sphincter rel axations allow ng strl contents enter _the esophagus.
Dyspeps PN af mgdicationggurreniv '"ﬂ@&lf? HNp trepimesAt Oﬁ'hi.s haa {aé‘c’)ﬂfﬂ)ﬁs‘é‘glﬁg‘ 4 ons
that ar gignfieaMGhelapeulis bffed@at i ents who present with chronic synptons of
dyspepsi a are GERD, duodenal ulcer or gastric ulcer and other diagnoses
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specifically, there is a need pharmaceuti cal combinations conprising

ei t her siupnanaﬂ dlceppbgaddoHicat gnd)ptheaﬁtaag@sﬁsdw functigmalinepdyieesativear t i al
-agoni st g 9‘5?'3@4-1;53"5'58 toquéy*alg%?]sts and a co-agent effective for the

treatrren 0 ered gastrolntestli notility, sensitivity and/or secretion
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It has now oun a conbrnation one agent
i nt er actandfprinfettionsvithHi@icobactebp i as wﬁpaootenhalgra psyhdlefgioabtlsbalyow, and a
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secr et i efficasyfarithakrdammenlof digs turibtional d]}bp@sra)msbwha:hlsomermeﬁérwammsused to
regul ate stabltj I ze and normalize altered gastrointestinal notility,
sensi ti \ﬂdf’9 SERIEEIS N@@Y et i on and/ or abdomi nal disorders. -3-

Accordingly, there is a need for agents which modulate and normalize altered GI motility,
sensitivity and secretion, and interact with 5-HT receptors involved in various physiological
processes and which have broad clinical usefulness for the treatment of the numerous
gastrointestinal disorders affecting millions of people each year. More specifically, there is
a need for pharmaceutical combinations comprising either 5-HT, receptor agonists or
antagonists, 5-HT, receptor partial agonists or 5-HT; receptor antagonists and a co-agent
effective for the treatment of altered gastrointestinal motility, sensitivity and/or secretion
and/or abdominal disorders including beth functional and organic diseases.

It has now been found that a combination comprising at least one agent interacting with a 5-
HT; or a 5-HT, receptor, e.g., as defined below, and a co-agent, e.g., as defined below, has
a beneficial effect and is useful in the treatment of altered gastrointestinal motility,
sensitivity and/or secretion and/or abdominal disorders. This combination may also be used
to regulate, stabilize and normalize altered gastrointestinal motility, sensitivity and/or
secretion and/or abdominal disorders.



Definitions Unl ess otherw se specified herein, common definitions are
I ntended by the words and terns used herein. For exanple, the term
"pharmaceuti cal conbi nation” as used herein nmeans a product that results
fromthe m xing or conbining of nore than one active ingredient and
i ncludes both fixed and non-fixed conbi.mations of the active ingredients.
The term "fixed conbination” as that termis used herein neans that the
active ingredients, e.g. tegaserod and a co-agent, are both adm nistered to
a patient sinultaneously in the formof a single entity or dosage. As an
exanple, a fixed conbination would be one capsule containing two active
ingredients. The term "non-fixed conbination" as that termis used herein
means t hBefiniignsactive ingredients, e.g. tegaserod and a co-agent, are both
adm nistered to a patient as separate entities either simultaneously,
concur r ednlegs otheswige epecitied Rerainy homamossisfinitioas afeniptandgdby the woedscand eos
adm ni st ' r Qi e kGl | al :
compoundesed fetel: Rl giampE NG iRt e donfiTna Bl eS kg Hiafeh Htans o
non- f i xegrodactithalresuits fram itk niing ovaconapsing b mese thahwiiesaativa ingredieatcindy e
i ngredi ent ere the purpose.i§ to haye th ati.ent achieve treatment with
both act MELOPR BRREHRECTgdeE compraiant ByrS BRHEP NersHionF: o od
gastrointestinq# nntili%%h sensitivity and/or secretion ﬁisotdergé%# as used
herein i MB¢ HIWs fiserbcIpbipglion” 35 thatderm [fytssRdersin maangithatdhe aghienoeriens ¢ he
gastroi né.@(s.j Eej{g’&ébroﬁra%@ é6-grithare oM BdinthidtiRdanuatiehi Siultafddids,inlng are
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.not limté eartburn, bl oating, postoperative ileus, abdom nal pain

and di schmaia sirgle eptityer desage. Apanaxample, adixed combisation weridheaene
bur bul e”gﬁps(ﬁﬁee&}mﬁhﬁwa%ﬁ’&cti\}éﬁhgr%tdié?'@g. pseudoobstruction, anal incontinence,
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GERD, | BS," dyspepsi a, ronic tonstipation or diarrhea, gastroparesis, e.g.
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i nclude but.are not. |imted to those, conditions treated by.regulation,
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esophagus. This includes all forms/manifestations o RD i ncl udi ng, but
achieve treatment with both active ingredients together in the body.

The term "altered gastrointestinal motility, sensitivity and/or secretion disorder(s)" as used
herein includes one or more of the symptoms and conditions which affect the
gastrointestinal tract from the mouth to the anus, which include, but are not limited to,
heartburn, bloating, postoperative ileus, abdominal pain and discomfort, early satiety,
epigastric pain, nausea, vomiting, burbulence, regurgitation, intestinal pseudoobstruction,
anal incontinence, GERD, IBS, dyspepsia, chronic constipation or diarrhea, gastroparesis,
e.q. diabetic gastroparesis, ulcerative colitis, Crohn’s disease, ulcars and the visceral pain

associated therewith.

The term “abdominal disorder(s)" as used herein includes those conditions which affect the
lower abdomen and include but are not limited to those conditions treated by regulation,
stabilization and normalization of enterochromaiffin cell functions, Gl secretion, motility,
afferent and efferent fiber activity and/or abdominal smooth muscle cell activity.

The term "gastro-esophageal reflux disease” and “GERD" as used herein means the

incidence of, and the symptoms of, those conditions caused by the reflux of the stomach



not limted to, erosive and non-erosive GERD, heartburn and ot her synptons
associated with GERD. The termirritable bowel syndrone" and "IBS" as used
herei n neans a di sorder of function involving altered notility, sensitivity
and secretion involving primarily the small intestine and |arge bowel

associ ated with variabl e degrees of abdgm nal pain, bloating, constipation
or diarrhea without overt bowel inflammtion. The term "dyspepsia" as used
herein neans a condition characterized by synptons of epigastric pain,
abdom nal pain, bloatinﬁé ear|y satiety, nausea, heartburn_and vomting as a

pri mary GRSNDINK herasan %Fﬂ%&@%ﬁ?ﬁ" foamg(mapitestations of GERR inclyding Gy
excl usi VigstliRitgd &0 'efRive andi§dh-8Rse CRERD! REATHRIM B3RP BN SYhbRmUadsbliaagder

di sturbances, or malnutrition. The term "gastroparesis”" as used herein neans
a par al ywitisGERD: he st omach brought about by a notor abnormality in the
stomach which is often mani fested as del ayed gastric enptying. This can
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reabsorp‘?'f’ﬂﬂe%\”‘ﬂé‘?%@i’?%s?‘fv@g” ANGaYRR-er . The term "diarrhea"” as used herein
means a conditign characterized by frequent _evacuations of feces often
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systemic sclerosis, anorexia nervosa, or myotonic dystrophy.

The term "constipation” as used herein means a condition characterized by infrequent

and/or difficult evacuation of feces resulting from conditions such as altered Gl motility,

altered sensation or evacuation functions, altered secretion or reabsorption of electrolytes

and water.

The term “diarrhea” as used herein means a condition characterized by frequent
evacuations of feces often associated with large volumes and urge resulting from conditions
such as altered Gl motility, altered sensation and secretion or reabsorption of electrolytes

and water.

The term “treat” or “treatmen..” encompasses the complete range of therapeutically positive
effects associated with pharmaceutical medication including reduction of, alleviation of and

relief from the symptoms or illness which affect the organism.

DESCRIPTION
More particularly the present invention provides:

1.1 A pharmaceutical combination comprising:
a) a first agent which is a 5-HT, receptor partial agonist; and



whi ch can partially activate 5-HT4 receptors (intrinsic activity less than
that of serotonin, i.e. < 1.00. The intrinsic activity nmay be determ ned in
the non-electrically or electrically stinulated guinea pig ileum or
striatum assay, e.g. as disclosed in EP-Al -0 505 322, Br. J. Pharnacol.,
115, 1387, 1995 or in the guinea pig digtal colon test e.g. as disclosed in
Br. J. Pharm, 1593-1599, 1993). In another enbodi nent, the invention
provides: 1.2 A pharmaceutical conbination conprising: a) a first agent
which is a conpound of fornulal R5 R6 Y-NHB R X Z NI Rl wherein R

i s hydrogen;P)@xoggamy| : (C, . 6al kyl ) carbonyl; benzoyl; or

phenyl O . 4al kyl -carbonyl ; R5 is hydrogen; hal ogen; Cl.6al kyl; hydroxy;
nitro; eﬁﬂﬂ'q),fecgﬂ!t.%aml??/%ﬁﬁmﬁﬁ aga firstagept in C@HM@}‘R@F&M wsludezng gprpeyrdr bonyl ;

e NeaRWHIBFES Pafafi s ilafe AR qFeptd S IARRAEBERIY 1455 AIFIRIBRsAbI, Pa! kY
- SC2NRaRb 1.00CTNRiIRInsic- adtivisOmag begtsteryrined NG néareleptrcaior-datiadyky| ) ,

-NRaR b erein Rb is | Cl.6al kyl . . ; r f

-PO(C1. W’ﬂﬁii’g gunn?glpg%%% %%%Bﬁt&b‘ ag—ﬁg& %:? %%?'%P%‘ lh%&ﬁd@’é&ép& % each
of Rc anphdiehacol)ddpemdimtbgs o inGhé Yuknea; pidBistas chlpd texy ery. as disolvsed ROBr. 9. OH,
Re is hydrogen or halogen, Zis -CR4= wherein R4 is hydrogen, hal ogen,

hydr oxy %'Par%l'.@?pkkﬁggo gg%en R5 is hydrogen or hydroxy, Zis also -N=, R7
I s hydrogen, hal ogen, C1.6alkyl or Ci1,6alkoxy, X Y is -CR8=N or -CH(R8)-NH
wher ei n ‘R@"ﬁ°§‘%?ﬂ%@§@?§’6rth@ﬂ‘@ﬁf'?@/P’,°"!ﬂ‘\”a3 Bis aradical of fornula (a) or
(b), -6

1.2 A pharmaceutical combination comprising:

a) a first agent which is a compound of formula |

wherein

R: is hydrogen; Cisalkyl; (Cigalkyl}carbonyl; benzoyl; or phenylCialkyt-carbonyl;

Rs is hydrogen; halogeh; Cisalkyl; hydroxy; nitro; amino; Cygalkylamino; Cy.jealkyl-
carbonylamino; Cs.salkoxycarbonyl; SO,NR,R, wherein each of R, and R;
independently is hydrogen or C,salkyl; cyano; or trimethylsilyl; Cysalkyl substituted by
-80,-C;salkyl, -SO-NR,R;, -CONR, R, -NH-SO,-C_galkyl, -N{(C,.salkyl)-SO»-(Cy.calkyl),
-NR.8's wherein R’y is hydrogen or Cy.salkyl, Cxealkoxycarbonyl or -PO(C,.salkyl)s;
carboxy; CONR,Ry; -PO(C,salkyl)s; OCONRRy, wherein each of R, and Ry
independently is C,¢alkyl;

Rs is hydrogen or, when Rs is OH, R; is hydrogen or halogen,

Z is -CR,=wherein Ry is hydrogen, halogen, hydroxy or C,.salkyl or, when Rs is
hydrogen or hydroxy, Z is also —N=,

R; is hydrogen, halogen, Cyalkyl or Cy.¢alkoxy,

X—Yis ~CRg=N- or -CH(Rjg)-NH- wherein R; is hydrogen or C,.salkyl, and

B is a radical of formula (a) or (b),



- A

\)) 710 N\ X NYXZ (a) (b) whereinnis 1 or 2, A is CGOor CH2, X is S
NR' wherein R' is hydrogen, (C, .oalkyl)carbonyl, benzoyl or

phenyl C, 4al kyl - carbonyl ; or CR12R13 wherein each of R12 and R13

i ndependently is hydrogen or C -,alkyl, R o is hydrogen; C, ., 2alkyl;

Cl. 6al kyl substituted by hydroxy, aryl (le’ yl oxy, adamantyl; a heterocyclic
radical, -NR 5-CO-R 6 or -NH SQ2-aryl; . 7cycl oal kyl ; adamantyl; (d.

, oal kyl ) carbonyl ; benzoyl; phenyl (C, -, al kyl)carbonyl; or -CONHR14, wherein
R' is C _,oal kyl or GCs, 7cycl oal keg ,  R15 is hydrogen or C, .4alkyl, and R e
is C .ealkyl. C .,cycloalkyl, Qﬂ X ®™\ vdnal kvl - (:..alkyl and nr anAC.. al kyl
wherever "aryl" appears as is fdr injthe si gn?,;i cances "aryl oxy",

"-NH SQ2-aryl" or "aryl (C, _ , J\kyl "in theNabO\{(e definition, it is phenyl
or phenyl substituted by hal oge?rr 'dal kyl O , 2 Sal koxy; and wherever
"heterocyclic radical" appears ih the above detinition, it is pyridyl,

i m dazolyl, benzimdazolyl, pyrrolidinyl, pyrrolidonyl, piperidino,
pyrazinyl, perhydroindolyl or a ©@tadical of foPhula (c), (d) or (e) -7- oll
R2 N "N_ N El (c) (df G&GO\--(CH)n" (e) wherein R22 is hydrogen or
Cl., al kyl,

wherein

n istor2,

A;  is C=0 or CH,,

Xy is S; NRy; wherein Ry, is hydrogen, (C,salkyl)carbonyl, benzoyt or
phenylC,_salkyl-carbonyl; or CR,.R,; wherein each of Ry and R,; independently is
hydrogen or C,.salkyl,

R is hydrogen; Ci.izalkyl; Cy.galkyl substituted by hydroxy, aryl, aryloxy, adamantyl, a
heterocyclic radicat, -NR5-CO-R4g or -NH-SO;-aryl; Cs.;cycloalkyl; adamantyl; (C..
alkyl}carbonyl; benzoyl; phenyl(C 4alkyl)carbonyl; or -CONHR4,
wherein

Ris is Ci.scalkyl or Cs.zcycloalkyl,

Ris is hydrogen or C4alkyl, and

Rz is Cygalkvt, Cercvcloalkyl, Ce cycloalkyl-Coalkyl, aryl or arylC, allagl,

wherever “aryl” appears as is or in the significances “aryloxy”, “-NH-SO.-aryl” or “aryl(C;.
salkyl)” in the above definition, it is phenyt or phenyl substituted by halogen, C;.4alkyl
or Cy.salkoxy; and

wherever “heterocyclic radical” appears in the above definition, it is pyridyl, imidazoiyl,
benzimidazolyl, pyrrolidinyl, pyrrolidonyl, piperidino, pyrazinyl, perhydroindolyl or a

radical of formula {c), (d) or (e}



Bt is -CH2CH2-, -COCH2- or -(CR2)3- in which one or two H thereof can by
repl aced by Cl1.4al kyl, or 1,2-phenylene, Eis -CH2-CH2-, -CH2N(R17)- or
-(CH2)3- in which one or two H thereof can be replaced by Cl.gal kyl, or

1, 2- phenyl ene, Et is CO or CH2, Al7 iss hydrogen or & 4aikyi, Gis CQ

- CHCOOR18, -CHCORI9, 5,5-dinethyl-1, 3-diyoxan-2-ylidene or 1, 34oxol an-2-

yl i dene, wherein R18 is hydrogen or Cl4al kyl and R18 is Cl.6al kyl, and n'
isOorl,and X2 is -SR20 or -NR3R 1o wherein R20 is Cl.6alkyl, R3 is hydrogen
or Cl_6al kyl and R 10 has one of the significances gl ven for Rt e above, or

R3 and R 10 together with the trogen atomto hthey are attached form
a heterocyclic radical as definked above;, with t VI so that where Bis a
radi cal of fornula (b), offtyNone Bf Rte and R 1 an be ot her than hydrogen
and X2 can be -SR2e only when i s hydrogen, an Ea

physi ol ogi cal | y- hydrol ysabl e and -acceptable ether or ester thereof when R5
is hydroxy, in free formor icg salt form preferag‘]]yy i n pharmaceutically
acceptable salt form and b) co-agent. -8- Conpounds of formula | and
t heir physiol ogi cal | y-hydrol ysabl e and -acceptable ethers or esters are
e.g. as disclosed in EP-AIl -0 505 322. Suitable pharmaceutically acceptable

salts are e.g. pharmaceutically acceptable acid addition salts, for exanple
such salts as obtai ned Wthé#l\ﬂp_u;anic or organic acid, e.g. the

hydrochloride, sulfate, acetate. oxglate, maleate and fumarate salts. By
the term "physi ol ogi cal | y- hydrolysabPe and -acceptable ethers or esters" as
applied to the conpounds of fornmula |I when R5 is hydroxy, is neant ethers
in which R5 is etherified (e.d®} by optionally substituted Cl.6al kyl) and
esters in which RS is esterified and which are hydrol ysabl e under
physi ol ogi cal conditions to yield an al cohol or acid which is
physiologh@ekiy acceptable i.e. which is non-toxic at the desired dosage

| evel s. L exa re given in EP-A1-0 505 322. Representative
5-HT4 re @pﬂ% V%QF??QF sts include, but are not linited to, conpounds

of B; is “CH,CH,-, -COCH;- or —(CH,);- in which one or two H thereof can by replaced by

Ci.4alkyl, or 1,2-phenylene,

E  is =CH,-CH,-, -CH2N(R47)- or -(CH>)s- in which one or two H thereof can be replaced
by C,salkyl, or 1,2-phenylene,

E, isCO or CH,,

Rz I8 hydiogen or Cysaikyi,

G  is CO, -CHCOOR;s, -CHCORy,, 5,5-dimethyl-1,3-dioxan-2-ylidene or 1,3-dioxolan-2-
ylidene, wherein R,q is hydrogen or Cygalkyl and Ry, is Cygalkyl, and

n' isQor1,and

X2 is =SRa or -NR3R’jo wherein Ry is Cigalkyl, R is hydrogen or C,¢alkyl and R'ys has
one of the significances given for Ry above, or R; and R’y together with the nitrogen
atom to which they are attached form a heterocyclic radical as defined above;

with the proviso that where B is a radical of formula (b), only one of Ry and R'ypcan be
other than hydrogen and X; can be —SRz only when Ry, is hydrogen,

and a physiologically-hydrolysable and -acceptable ether or ester thereof when Rs is

hydroxy,

in free form or in salt form, preferably in pharmaceutically acceptable salt form,

and

b) a co-agent.



formula | having an intrinsic activity |less than that of serotonin.
Preferred conpounds of fornula | as 5-HT4 receptor partial agonists are
e.g. those wherein R, is H Zis -CH=and R5 is OH or Clsal koxy. Further
exanpl es of 5-HT4 receptor partial agonists include e.g. RS 67333

(1-(4-am no- 5- -8-

chl or o- 2- net hoxyphenyl ) - 3-[ 1- but yl - 4- pi peri di nyl | - 1- propanone), or RS 67506
(1- (4-am no-5- Conpoundsof forrmula | above are preferred a particularly

(4-ar no @ la OHNH N 11 H
N 11 areings ohicgiula SHPAE cbyoaR RNy andAcepbia Chefee

corrpouncéstb% al‘ré@ﬁcﬁ@ﬂ'*s@léhed meer-Aato 8os 522%@%}(? ;iharmaceutlcally acceptable salts
H i ndol - 3-yl - net ene) - N- pent yl car bazi m dam de nd is also known as

t egaser @cﬂe erg phgrr@nce@p@ﬁl@@ca%ptselﬁr?@lcba@ﬂmsaf"éc@p%amalarqupa|sa%ﬁg%9%t9me¢t nay
al so  ex}iglad 0 éﬁgi@ ﬁfor%}% Qaﬁré %chid“‘ e Ii’l‘ce%ﬂes a'}%nga Nimdidlte 11

whi ch are 1 nc epresen |nv ntion. pre erre ormls t he

hydr ogerandelimatade salfhe co-agent in conbination 1.1 or 1.2 is selected from
the foll owi ng groups of conpounds: 5-HT3 receptor antagonists, 5-HT4

r ecept orByathenerst 'samsiobgtwljwhywblysalnje rapduarmlEpwthte: bthelsoov estdra’t acapplied e te of

5- HT3 t 4 t.S tagoni st s,
comnt os 2 RPUPEE B ETRE] oS 8 hvioa i ot pBBR IV elh s BHESTE Bbr on
punp i nhjytbﬁtl@héily dubBftuted Cydaliyl) and@stets in whiek &;38 @étenf:e"dwﬁ:r whibh areand
pro-dru of PPl's, anxj ol t| CS,

e.g. chlo dlaze oxi de, nzodi azepi ne
corrpoun drojyfaplesy BV% Iggical %“98'89? ke X’e@g@'h@‘g hol Qéﬁ@ﬂt“f Berotonin
reupt akep QBIJ@idaﬂg fcdepritifd, S.e) whichii§ h6htéxidat the WREFES daRe 18RS HRleliRE

muscari ni receptor agonists or antagonists, chol ecystokinin ("CCK")
recept orexamplesraigites, in &fi-01@ ¥R or agoni sts or antagoni sts, notilin
receptor agonists or antagonists, nitric oxide synthase inhi b| tors, GABAB

r ecept orRegyesandatyedi-HimtageRtos pertial aganigkinelusde; bakarg nobbrsjtecio, agopounds afr

antagoni fsrn:?u!a ?ﬂg\%é qR 'rﬁ}nrgsq@ gcﬁ\ﬁtk/ %s%qhgﬁ malt g?sé Shi. Preferred compounds of

formula | as 5-HT, receptor partial agonists are e.g. those wherein R, is H, Zis -CH= and Rs
is OH or C,salkoxy. '

Further examples of 5-HT, receptor partial agonists include e.g. RS 67333 (1-(4-amino-5-
chloro-2-methoxyphenyl)-3-[1-butyl-4-piperidinyl]-1-propanone), or RS 67506 (1-(4-amino-5-

T |

Compounds of formula | above are preferred; a particularly preferred compound of formula |

is the compound of formula

in free form or in pharmaceutically acceptable salt form. This compound has the chemical
name of 3-{5-methoxy-1H-indol-3-yl-methylene)-N-pentylcarbazimidamide, and is also
known as tegaserod. It is disclosed as being a 5-HT, receptor partial agonist. It may also
exist in form of tautomers



("CGRP") or corticotropin releasing factor ("CRF") receptor agonists or

ant agoni sts, anti inflammtory Conpounds, stinulant |axatives, osnotic

| axatives focal soffener* absorbents and fiber supplenents, antacids, G

rel axants, diphenoxylate, anti-gas conmpounds, bismuth-containing
preparations, pentosan polysul fate, hydioxyzine, mast cell stabilizers and
anti-enetic dopam ne D2 antagonists. In an al ternative enbodi nent, the

i nvention further provides: 1.3. A pharnmaceutical conbination conprising a)
a first agent which is selected fromthe group consisting of 5-HT4 receptor
agoni sts or antagoni st 4,and - HT3 recept or ant &g¥ni ats; and b) a co-agent
which is selected fron1the\g?bup consi sting of so {bstatln recept or

agoni sts, anxyolitics, e.gll chlordiazepoxide, benzQdi azepi ne conpounds,

anti - spasnndic/anti-nusga#inic agents@rtricycliﬁ ant i depressants,

sel egeline, M receptor [lagonists or antagonists]l CCK receptor antagonists,
opi oi d receptor agonists or antagonists, notilin receptor agonists or
antagoni sts, nitric oxide synthase inhibitors, GABAB receptor agonlsts or
modul at ovRich age ipglyded mthawﬁ%ﬁ gveptiomtApieferadsaltderpis the hytiooes Malgale

agoni sts_or antagonists, anti-inflamuatory conpounds, stimlant -10-

| axat i veBhe exagentdn pmamam1 frarch? issealected fram the éallowing @'O!elmjoﬁ fFQﬁ'@ﬂOUﬂdS
suppl e n

o1 St h- e S APlch Shisioniele ST RRE oy LGRS UhBbPrs R on BAREIMA T
cell st aﬁldraczmstzps pf WTdedc&d@tamn@msig and 5d')TJ receptbr &gﬁﬁusteoemtegomsts
antagon| : % g% f ﬁ i an_anti asnu qntlnusca%b

agent, a>qatp 8@'3{%%9'0 FQBB'ﬁ IS 3&?#“86126?%?9‘% Q?P'S %&6‘?1 PePUEP 1A 'é%fﬁm st,
a NKr eCﬁepPrsr) WHICHRIBOIIUS irreversibleMtdvarsible aKa pror@rugddf PPIRankiolyties ald.ve or an
anti-inf annatory cortlgwiterold In a further enbodi nent, the invention

al so pr o¥lefg@zepaxide, banzediazrping, FOPRPUNISHBISRISHPIGARI-MISERYING ageNts. st
agent whigdetae s@ro'f’oﬂ'ﬂ_ feURARPINADLItERAL BSOS iricidli FlidepreSsARE RblcyBlifd) | S

sel ected fromthe group consisting of somatostatin receFt or agoni sts,
hi st ani n@usgarinige € drremt@'g%gqnmlgor aRpgoniaist ehalenysigifinine ﬁﬁ!f)arﬁt:ept@rrret ic

dopam ne, nt in
conbi nat 1 @%g%ﬂ%@%?ﬁﬁ%éceip Tﬂgaggm I'r s{ g@g@%’?&iﬁﬁ'ﬂg{c}g‘ ??fg(?i %%&]TS igg{encl ude any
conpoundanthgatists anitrigcixidessyettmselahibitare p&ABAs tavdptor agonists or modulators,

neurokinin (“NK”) receptor agonists or antagonists, calcitonin gene-related peptide receptor

(“CGRP") or corticotropin releasing factor {("CRF”") receptor agonists or antagonists, anti-

inflammatory compounds, stimulant laxatives osmotic laxatives, fecal softaners absorbents
PRI TRV g I Al SRS RIS TSt v R Tk Y ) WSt uend GRS RE T Wy B AT Sl T Ry of NS |

and fiber supplements, antacids, Gl relaxants, diphenoxylate, anti-gas compounds,
bismuth-containing preparations, pentosan polysulfate, hydroxyzine, mast cell stabilizers

and anti-emetic dopamine D, antagonists.
In an alternative embodiment, the invention further provides: -

1.3. A pharmaceutical combination comprising

a} a first agent which is celected from the group consisting of 5-HT, receptor agonists
or antagonists and 5-HT, receptor antagonists; and

b) a co-agent which is selected from the group consisting of somatostatin receptor
agonists, anxyolitics, e.g. chlordiazepoxide, benzodiazepine compounds, anti-
spasmodic/anti-muscarinic agents, tricyclic antidepressants, selegeline, M; receptor
agonists or antagonists, CCK receptor antagonists, opioid receptor agonists or
antagonists, motilin receptor agonists or antagonists, nitric oxide synthase inhibitors,
GABAg receptor agonists or moduiators, NK receptor agonists or antagonists, CGRP
or CRF receptor agonists or antagonists, anti-inflammatory compounds, stimulant



qui escent/resting conditions. These conpounds include, but are not limted
to, conpounds of forrmula | as disclosed in EP- B1-0 505 322, cisapride,
nor-ci sapri de, renzapride, zacopride, nosapride, prucal opride, SB 205149,
SC 53116, RS 67333, RS 67506, BIMJ 1, BIMJ8 and (S)-RS 56532. Cisapride,
ci s-4-am no-5-chloro-N[1-[3-(4-fluorph oxy)propyl]

3- met hoxy- 4- pi peridi nyl ] - 2- met hoxy- benz IS in use as a

gastro-proki netic agent (See A Reyntjens et al., Drug Div. Res., 8, 251
(1986) and Curr. Ther. Res., 36, 1029-1070 4r~ (1984)). The conpound is
mar ket ed i nt daxativesahioyic lnddved, fecht soleress, absbrbasts ahGHENaE Bmﬁplgements

PREPULSI D(r), RIS ULSAR(r d UL SI NO. r roup of
5- HT4 recept (ﬂ”taﬂ)‘g‘% %'2”8?"‘ (ﬂ?’? é]o)x)élagamag §33F8"1Pﬂ‘6'§§ &ﬁ%ﬁh 8?% 9’%’@ ective;
by sel ectiveg %pdfﬁﬁ’d‘ﬁs PeRRERPPO sMﬁt@fh%dﬂﬁ@zm@fanalﬂma@ﬂ stabiliyersj nd to or
stinmulate the HT3 receptor subtype egaserod, for exanple, does neither

bind to nor pr&ﬁdé@th&i\ﬁhéﬁ‘ﬁgéﬂ'ﬂ?ségmtrﬁée[ﬁbb&rﬁ@@omﬁ é‘tﬂ:é%érﬂ(!ﬂﬁg &her than

ant agonl sts for use as a co0-agent in conbination 1 or 2 or as a first
agent in contfingitiseasmodic/gptimuacarinig ageat.nih &mﬁaﬁa?gﬂﬂ%wnm%dmep%

5- HT4 recept f\&t oﬂ&fn &qslb)ﬁ NR‘?eJeEPI vataglghﬁf @B&m it &xatiRe ArEd§notiko! - 44,

p. 157-213,19 and t not a receptor and antagonlze
the effects daxaiﬂe@remanﬂ uﬂlarmhetfoan(:ortmmtemmi determ ne whet her or not a
conpound is a 5-HT4 receptor antagonist is the Guinea-Pig -11- distal colon
t est as ldedarthdreanbaodirBent, the iRbention,algn pros@ds: 1599 (1993) or in the test
described in Arch. Pharmacol., Vol. 343, p. 439-446 (1991). Representative
5- HT4 r elc4é A phameaviatye comnbination vo@pdsiag pi boserod A- 85380 (Abbott

Labor at ori es 94/ 08994) 204070 m t hKl Beecharr) (Drugs Fut.,
19: 1100- 1123? %g ent CE@%?&'T@BEP‘%‘ES agonigh Drugs, 3(7):767, 1994):

SB 207710 (ydgo t RARAN seléated PonP 2, r&@@&)ns@ﬁg o?@&&@%s(dﬁntrﬁcéﬁb
Report, 15(10):94 1993); SB 203186 Phar nacol ., 110:1023- 1030,

1993); N 3389 aGRﬁ“§@hh‘ﬁtqﬂI“6ﬁlH2 KPGaPLRH g%@m’sté F P'@Hﬁ?‘ﬁ‘ﬁ'@B'[am'd??Td fB@fe"@'M)
FK 1052 (Fuj 'd%ﬁé(‘ﬁ}ne(d m&sol . Exp. Ther., 265:752, 1993); SC 56184
(Searle) (R&D Focus, ?6 10, 1993); SC 53606 (Sear | e/ Monsant o) (J.

o, i SR R,

suppl . IcoemigationORg incheie)any@RMpesdavhic camact:m@rs’ruiorecepmmuaciewz 1993 RS
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Phar mac odf.folma | ddisclos@F i @R+ B D-0-5084322] 8B36pridea ndr-E58rite, (drumapride,

Phar mac ol o&de modpide, prucalopride, SB 205149, SC 53116, RS 67333, RS 67506, BIMU-1,
BIMU-8 and (S)-RS 56532. Cisapride, cis-4-amino-5-chloro-N-{1-[3-(4-fluorphenoxy)propyi]-
3-methoxy-4-piperidinyl}-2-methoxy-benzamide, is in use as a gastro-prokinetic agent {See
A. Reyntjens et al., Drug Div. Res., 8, 251 (1986) and Curr. Ther. Res., 36, 1029-1070
(1984)). The compound is marketed internationally under trade names such as
ACENALIN®, PREPULSID®, RISAMOL®, PULSAR® and PROPULSIN®.

A preferred group of 5-HT, receptor agonists or partial agonists aré those which are
selective; by selective is meant a compound which does not substantially bind to or
stimulate the 5-HT; receptor subtype. Tegaserod, for example, does neither bind to nor
stimulate the 5-HT; receptor subtype.

5-HT,4 receptor antagonists for use as a co-agent in combination 1.1 or 1.2 or as a first
agent in combination 1.3 or 1.4 include any compounds which bind to the 5-HT,receptor as
defined by the JUPHAR (Phamacological Reviews, Vol. 44, p. 157-213,1994) and that do |
not activate the 5-HT, receptor and antagonize the effects of serotonin. A relevant test to

determine whether or not a compound is a 5-HT, receptor antagonist is the Guinea-Pig



1992). 5-HT3 receptor antagonists as a co-agent in conbination 1.1 or 1.2 or
as a first agent in conbination 1.3 include conpounds which bind to the
5-HT3 receptor and antagonize the effect of a 5-HT3 receptor agonist, e.g.
cilansetron which is described in EP 29761; alosetron which is described in
WD 99/ 17755; ranpbsetron; azasetron; ondgnsetron; dol asetron; ranpsetron;
grani setron; and tropisetron. Conpounds whi ch show characteristics of 5-HT3
receptor antagonists and 5-HT4 receptor agonists or antagonists for use as
a co-agent in conbination 1.1 or 1.2 or as first aggnt in conbination 1.3

are e. g.diginkegion gst @swdesmbe@wrs%rh Bearmg) p) SE8rMEIAH ER93)1as in thegtiept descapedl

R e T e A e e i e S e P R
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00533 1EDSERBR Al POl BABLBI0. TANEE NE SE318B. Hitodd2hasmacah HOF 1 923 ngent s

whi ch arﬁ)sooribgs)ahlmw(Ntsshiﬁq=|6mrrmmm§pmt' ﬁ%@ﬁﬂéé&l bP1:4 b8, 199y erK o8
i ncl ude, but are not limt | owi n SQ@aHl st am ne H2
r ecept or(Falisaxed . ﬁf‘@rmﬁctahEme f@ﬂ@%ﬁ%dﬁ&@) &%mw fle} (@%E@p% of
hi |
i stam gf(‘:}?@é H?ﬁgj -EE83 ng%aﬁgg@%%%?ta f’ﬁ PAafRhdd ‘FEB&B TR er. %2 %b'e,ﬂ' ne

mar ket e tra Cineti di ne Piar ete
trade naﬂéumﬁﬁwﬁﬁém)nger lngethedn)'(Br Jrihlagnacdl..hdER73,1892) amm {GRNONC(

(r);
Prot on” A FARTBR Gy 3 1o Shrd) 1ok Bif2PRer S0 aEioshaLe G BRemdild ot ri c

aci d sect HI 1172, 1998y RS2359T(SohtekiBiddrs IMedATRame Lens ¥(20):2437 e1oga); Rbe

P A N R T
PREVACI D@hc)rmarcabgﬂb amdre 271 472 0041N86); ahl RF0608 CEMAIEP A F 212884-59,
ACI PHEX(r%ﬂQépantroprazol e nmarketed under the trade nane PROTI Ul\/(r) and

esonepr a¥ mar ket ed under the trademark NEXIUMr). Reversible PPlIs
i ncl ude, for exanple, BY 841, SKF 97574, SKF 96067, H 40502 and those
di scl osefHTaraseptasaniagopists s 2 Ko-agentipombnaion 1 yiar BROr agjarfirst agant iy |

Korean Jouhiiahtid 1 Bidd Qpitds which bind to the 5-HT; receptor and antagonize the
effect of a 5-HT; receptor agonist, e.g. cilansetron which is described in EP 29761,

alosetron which is described in WO 99/17755; ramosetron; azasetron; ondansetron;
dolasetron; ramosetron; granisetron; and tropisetron.

Compounds which show characteristics of 5-HT; receptor antagonists and 5-HT 4 receptor
agonists or antagonists for use as a co-agent in combination 1.1 or 1.2 or as first agentin
combination 1.3 are e.g. cisapride and nor-cisapride; BIMU compounds, for example
BIMU1, BIMUS8 and DAU 6215 (also known as itasetron) as disclosed in Dumuis A., et al.,
Naunyn Schmiedebers Arch. Pharmacol., Vol. 343(3), pp. 245-251 (1991); DAU-C236 as
disclosed in Rizzi, C.A. et al., J. Pharmacol. Exp. Ther., Vol. 261, pp. 412-419 (1992); and
DAU-6258, Turconi M, et al., J. Med. Chem., Vol. 33(8), pg. 2101-2108 (1990), SDZ 205-
557 which is a benzoic acid derivative (ester) Eglen R. M. et al., Proc. Br. Pharmacol. Soc.,
Vol. 149 (1992); renzapride; zacopride; SB 205149; SC 53116; RS 67333; RS 67506; or
(S)-RS 56532, lintopride.

Examples of further co-agents which are combinable with the first agent accordfng to the
invention include, but are not limited to, the following:



Phar macol ogy, 1997, Vol 1(3), pp. 337-343. iii) Benzodi azepi ne conpounds and
anal ogs which act to suppress seizures through an interaction with

y-am nobutyric acid (GABA) receptors of the A-type (GABAA), for exanple,

DI ASTAT(r) and VALIUMr); LIBRIUMr); and ZANAX(r). iv)

Anti - spasnodi ¢/ anti-nuscarinic agents, {é)_r exanpl e, dicycl om ne marketed
under the trade nane BENTYL(r); hyoscyam ne marketed under the trade nane
LEVSIN(r); and darifenacin,

(S)-1-[2-(2, 3-Di hydro-5-benzof uranyl ) et hyl ] - a, a-di phenyl - 3-

pyr r ol i di)nealistaanine &l; rekepiariaptagonistauvhish iniudencomgoungs g8t intitit thigi astion of a

sel ecti ve_, nmuscay i ni . Y - f
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The Year Drugs News, 1995 Editign CAT-48 Prous. J. R n 97/ 29739.
Ty T e e e Fade aiine ARG AL: Ainizaudher b B ik AR r e
the tradaxim@es ELAVIL(r), ETRAFON(r), LIMBITROL(r), and TRIAVIL(r);
buproprion; and Sinequan. vii) Selegeline, e.g. as nmarketed under the trade

nanmes ELREPRY}dvbrsithd. ﬁlPng# ghhpaﬁﬁhbit&ERFﬁNY Which-incldd cdihbédno@@!ﬁgér%ﬁibhor
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ant agoni Erieidtels g pridoiepod el uhddAng g3 Rl PrPOSED h ogERRl"
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ext ronet hor n, | oper e..d. r)), enoxyl ate, (e.qg.,
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met hyl - N- et h\é@- 8, 9- anhydroeryt hronycin A) and de(N-nethyl)-N-isoprop-8, 9-
anhydr oefiyt hBengadiazepine wmperpis and apglogs whichiashio supRFeRs seigures thiergh a&v( 10) ,

e e T

Meeting OPSSTATE aniViLIUGE; EIBRICMENadd ZANAX®.

iv)  Anti-spasmodic/anti-muscarinic agents, for example, dicyclomine marketed under the
trade name BENTYL®; hyoscyamine marketed under the trade name LEVSIN®; and
darifenacin, (S)-1-[2-(2,3-Dihydro-5-benzofuranyl)ethyl}-o, o-diphenyl-3-
pyrrolidineacetamide, described in U. S. Patent No. 5,837,724 which is a selective
muscarinic M; receptor antagonist.

v)  SSRIs, for example, fluvoxamine; fluoxetine; paroxetine; sertraline; citalopram;
venlafaxine; cericlamine; duloxetine; milnac.oran; nefazodone; and cyanodothiepin {(See
The Year Drugs News, 1995 Edition, pp. 47-48 by Prous J.R.) and WO 97/29739.

vi)  Tricyclic anti-depressants, for example, amitriptyline marketed under the trade names
ELAVIL®, ETRAFON®, LIMBITROL®, and TRIAVIL®; buproprion; and Sinequan.

vii) Selegeline, e.g. as marketed under the trade names ELDEPRYL®, ATAPRYL® and
DEPRENYL®.



Chem stry Poster Session, Wdnesday 10 Septenber, Las Vegas, Nevada, (1997),
| ddb Meeting Report Septenber 7-11 (1997); and ANQ 1 1125, Peeters T.L., et
al ., Biochem Biophys. Res. Commun., Vol. 198(2), pp. 411-416 (1994). xi)
GABAe receptor agonists or nodul ators, for example, ()-baclofen,
S(-)-baclofen, R(+)-baclofen, CGP445323 CGP47656, CGP7930, SK&FI97541. xii)
NK receptor antagoni sts which include e.g. FK 888( Fujisawa); GR 205171
(daxo Wellcone); LY 303870 (Li I1y); MK 869 (Merck); GR82334 (d axo
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2673- 2676 (2997). xiv) CRF receptor agonists or antagopi sts e,
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aro O R RetieftaherbRal SRt AL EHRRIG (R viEkBu s il hBSRuRg " (= °
ASACOL( r Themidt PASHr 1SessiBAMWEAGE9day 10 September Las Vegas, Nevada, (1997), iddb
Meeting Report September 7-11 (1997); and ANQ-11125, Peeters T.L., et al.,, Biochem.

Biophys. Res. Commun., Vol. 198(2), pp. 411-416 (1994).

xi) GABAg receptor agonists or modulators, for example, {(f)-baclofen, S(-)-baclofen,
R(+)-baclofen, CGP44532, CGP47656, CGP7930, SK&F97541.

xii} NK receptor antagonists which include e.g. FK 888( Fujisawa); GR 205171 (Glaxo
Wellcoms); LY 303870 {Lilly); MK 869 (Merck); GR82334 (Glaxo Wellcome); L758298
(Merck); L 733060 (Merck); L 741671 (Merck); L 742694 (Merck); PD 154075 (Parke-Davis);
518523 (Servier); $19752 (Servier); OT 7100 (Otsuka); WIN 51708 (Sterling Winthrop);
NKP-808A; TKA457; DNK333; CP-96345; CP-99994; CP122721; L.-733060; L-741671; L-
742694; L-758298; -754030; GR-203040; GR-205171; RP-67580; RPR-100833 (dapitant);
RPR-107880; RPR-111905; FK-888; SDZ-NKT-343; MEN-10930; MEN-11149; S-18523; S-
19752; PD-154075 (CAM-4261); SR-140333; LY-303870 (lanepitant); EP-00652218; EP-
00585913; L-737488; CGP-49823; WIN-51708; SR-48968 (saredutant); SR-144190; YM-
383336; ZD-7944; MEN-10627; GR-159897; RPR-106145; PD-147714 (CAM-2291); ZM-
253270; FK-224; MDL-105212A; MDL-105172A, L-743986; L-743986 analogs; S-16474;
SR-142801 (osanetant); PD-161182; SB-223412; and SB-222200.



xvii) Stinmulant |axatives, for exanple, bisacodyl marketed under the trade
names DULCOLAX(r), FLEET(r) and EVAC-Q KWK(r); EX-LAX(r); and senna
concentrate nmarketed wunder the trade names X-PREP(r) and SENEKOT(r). xviii)
Csnotic | axatives, for exanple, lactul ose, PEG activated charcoal with
sorbitol marketed under the trade nane4ACTI DOSE with SORBI TOL(r); and
phosphate buffered saline. xix) Absorbents and fi ber suppl enents i ncl uding
fecal softeners, for exanple, fibers, e.g. bulk fiber laxative plus

natural, .ye able stimul an tketed. under the tr denrre PER Mr); and
bal k- £ opsil SR gene el PR R et Ml S (T
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PHAZYME(y; ' for
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Pent osanmmpalaysiol N&D=98-A4, GBAL 165 DlHéeWﬁﬂcﬁﬂmﬂﬁbul ar carbohydrate derivative
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under t he)t r@aheatostatin rédeptdR@yonists, By petryatidexvegiredtidef lanreetiderpl e hydr oxyzi ne
HCI, 1-(p-chlorobenzhydryl) 4-[2-(2- hydroxyethoxy)-ethyl] piperizine
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ingredients as s ove Inati
scope of AZULEIDINE®Y); olsalazine (e.g. DIPENTUM@) and mesalamine {e.g. ASACOL®,

PENTASA®, ROWASA®).

xvii) Stimulant laxatives, for example, bisacodyl marketed under the trade names
DULCOLAX®, FLEET® and EVAC-Q-KWIK®; EX-LAX®; and senna concentrate marketed
under the trade names X-PREP® and SENEKOT®.

xviif) Osmotic laxatives, for example, lactulose, PEG, activated charcoaj with sorbitol
marketed under the trade name ACTIDOSE with SORBITOL®; and phosphate buffered

saline.

Xix) Absorbents and fiber supplements inciuding fecal softeners, for example, fibers, e.g.
bulk fiber laxative plus natural, vegetable stimulant marketed under the trade name
PERDIEM®; and bulk forming natural therapeutic fiber, for example, METAMUCIL® and
FIBERCON®.

xx) Antacids, such as aluminum and magnesium antacids; and calcium hydroxides such
as MAALOX®.

xxi) Gl relaxants, for example, cholestyramine resin marketed under the trade name
LOCHOLEST® and QUESTRAN®.

| xxii) Anti-gas compounds, for example, simethicone marketed under the trade names
MYLANTA® and MYLICON®; and enzyme preps including PHAZYME® and BEANO®.



i nvention could include three active ingredients or nore. Further, both the
first agent and the rn-anent arc nn} the identlrnl artl"e Innrcriicnt A
preferred conbination of the invention is one which conprises, as first
agent, tegaserod, e.g. in hydrogen naleate salt form fornulated as a solid
oral pharnmaceutical conposition, e.g..ftablet. Representative tegaserod
tablets conprise 20 to 60% e.g. 30 to 50% by weight of a disintegrant;

e.g. a super-disintegrant such as crospovi done, based on the total meight

of the tablet, e.g. as disclosed in WD 00/ 10526. An exgnsgale may be e.g. a
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activity <1.00, e.g. a conpound of fornula | wherein Rl is H Zis -CH and
R5 is G—I'WP‘H{%@GaI koxy; in an even nore preferred enbodi nent the first

agent is te aser od, Breferablg%l n the hydrol(gen mal eate salt form |t has
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conpositions of the present_invention provide an enhanced treatnment

r espons e} Anli-eeetie dgpamningi D aniaganists whishiinglyde e.gedMReRAMG. and/ or
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A preferred combination of the invention is one which comprises, as first agent, tegaserod,
e.g. in hydrogen maleate salt form, formulated as a solid oral pharmaceutical composition,
e.g. a tablet. Representative tegaserod tablets comprise 20 to 60%, e;g. 30 to 50% by
weight of a disintegrant; e.g. a super-disintegrant such as crospovidone, based on the total
weight of the tablet, e.g. as disclosed in WO 00/10526. An example may be e.g. a tablet
comprising 8.31 mg tegaserod in hydrogeno-maleate form (or 6 mg base), 50.00 mg
polyplasdone XL, 12.50 mg glyceryl monostearate, 2.50 mg poloxalkol, 37.94 mg lactose,
6.25 mg HPCM, 7.50 mg PEG 4000 and 3.00 mg adscibed water.

In accordance with another aspect of the invention thera is provided a pharmaceutical
composition comprising a combination of a first agent and a co-agent as active ingredients,
or pharmaceutically acceptable salts, racemates or enantiomers thereof, as defined above
under 1.1; 1.2; 1.3 or 1.4, in the presence of a pharmaceutically acceptable carrier, and
optionally, other therapeutic ingredients. In a preferred embodiment the first agent

according to 1.1 is a 5-HT, receptor partial agonist, for example, a compound of formula |



salts for the first agent and the co-agents of the present invention include
acetic, benzenesul fonic (besylate), benzoic, canphorsulfonic, citric,

et henesul fonic, fumaric, gluconic, glutam c, hydrobrom c, hydrochloric,

i sethionic, lactic. maleic. malic. mandelic, nethanesulfonic, nucic,

nitric, panoic, pantothenic, phosphoricygsuccinic, sulfuric, tartaric acid,
p-tol uenesul fonic, and the like. To prepare the pharnaceutical conpositions

of the present invention, the first agent and a co-agent, or their

pharmaceutical |y accept abI e salts, racemates or enantioners are conbined in
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di ssolution of the tablet or capsule. Oal dosing is preferred. In

prepari n@enmee@@iep&@eﬁﬂm),mnwm cqg@;gprsrftﬁfpmc giiig, stheparuligsigafumaric,

gluconic, glutamic, hydrobromic, hydrochlioric, isethionic, lactic, maleic, malic, mandelic,
methanesulfonic, mucic, nitric, pamoic, pantothenic, phosphoric, succinic, sulfuric, tartaric

acid, p-toluenesulfonic, and the like.

To prepare the pharmaceutical compositions of the present invention, the first agent and a
co-agent, or their pharmaceutically acceptable salts, racemates or enantiomers are
combined in intimate admixture by mixing, blending or combining in any manner known to
those of skill in the art, with a pharmaceutically acceptable carrier. The pharmaceutically
acceptable carrier may take a wide variety of forms depending on the form of preparation
desired for administration.

Any suitable route of administration may be employed for providing a mammal with a
therapeutically effective amount of the pharmaceutical combinations and compositions of
the present invention. For example, oral, rectal, vaginal, topical, parental (subcutaneous,
intramuscular, intravenous, transdermal) and like forms of administration may be employed.
Dosage formulations include ointments, foams, gels, transdermal patches, tablets (both
fractionable and non-fractionabie), caplets, powders for inhalations, gelcaps, capsules,



pharmaceutical carriers may be enployed including any material, conposition
or vehicle, such as a liquid or solid filler, diluent, excipient, solvent

or encapsulating material involved in carrying, formulating or transporting
a chem cal agent. Specific exanples are water, glycols, oils, alcohols and

the like in the case of oral liquid preﬁaratlons In oral solid forns solid
carriers such as starches, sugars, kaolin, lubricants, binders,
di sintegrating agents and the i ke may be enpl oyed. oal solid preparations

are preferred over the oral gq)l d preparations. A preferred oral solid
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carriers such as starches, sugars, kaolin, lubricants, binders, disintegrating agents and the
like may be employed. Oral solid preparations are preferred over the oral liquid
preparations. A preferred oral solid preparation is capsules and tablets, because of their
ease of administration.

For parental compositions, the carrier will usually comprise sterile water, at least in large
part, though other ingredients, to aid solubility for example, may be included. Injectable
solutions, fot example, may be prepared in which the carrier comprises PEG, saline
solution, glucose solution or a mixture of szline and glucose solution. Injectable
suspensions may also be prepared in which case appropriate liquid carriers, suspending
agents and the like may be employed. In the compositions suitable for percutaneous
administration, the carrier optionally comprises a penetration enhancing agent and/or a
suitable wetting agent, optionally combined with suitable additives of any nature in minor
proportions, which additives do not cause a significant deleterious effect on the skin. It is
especially advantageous to formulate the aforementioned pharmaceutical compositions in
dosage unit form for ease of administration and uniformity of dosage. Dosage unit form as



sensitivity and/or secretion and/or abdom nal disorders. 4. Use of a first
agent and a co-agent, or the pharnmaceutically acceptable salts, racenmates
or enantionmers thereof, as defined above, in the manufacture of a

phar maceuti cal conposition for use in the treatnment of altered
gastrointestinal motility, sensitivity,@nd/or secretion and/or abdom nal

di sorders. 5. A nethod of treating a pall ent suffering fromaltered
gastrointestinal nmotility, sensitivity and/or secretion and/or abdom nal

di sorders conprising adm nistering a therapeutically effective anount of a
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| BS, dysgensivily and/or secretion and/or abdominal disorders.

5. A method of treating a patient suffering from altered gastrointestinal motility, sensitivity
and/or secretion and/or abdominal disorders comprising administering a therapeutically
effective amount of a pharmaceutical combination of a first agent and a co-agent, or the
pharmaceutically acceptable salts, racemates or enantiomers thereof, or of a
pharmaceutical composition comprising such a combination in the presence of a

pharmaceutically acceptable carrier, e.g. as defined above, to the patient.

Generally, the pharmaceutical combinations or compositions of the presént invention are
emplayed for the treatment of altered gastrointestinal motility, sensitivity and/or secretion
and/or abdominal disorders including, but not limited to, heartburn, bloating, postoperative
ileus, abdominal pain and discomfort, early satiety, epigastric pain, nausea, vomitting,
burbulence, regurgitation, intestinal pseudoobstruction, anal incontinence, GERD, IBS,
dyspepsia, chronic constipation or diarrhea, gastroparesis, e.g. diabetic gastroparesis,
ulcerative colitis, Crohn's disease, ulcers or the visceral pain associated thereWith. In
addition, the pharmaceutical combinations and compositions of the invention may also be
employed as laxatives, as a preparation for a patient for colonoscopy, or as a means of



vi sceral pain, bloating, anal incontinence and other abdom nal disorders;
Opi oi d receptor agoni sts or antagonists, notilin receptor agonists or
~antagoni sts, CRF or CGRP receptor agonists or antagonists, NK or CCK
receptor agonists or antagoni sts, nmnuscarinic ML receptor agonists or

ant agoni sts, antispasnodi c agents, NO s §1hase inhibitors to treat IBS,
dyspepsia, visceral pain, bloating, anal incontinence, gastroparesis,
chronic constipation, chronic diarrhea, post-operative ileus and other
abdom nal disorders; Stinulant |axatives, osnotic | axatives, feca
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The t ot adlisatdetsy dose range, which conprises the above-described nolar ratio,
for the conditions described herein, may be adm nistered in a range of from
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interrupt, adjust, or termnate therapy in conjunction wth individual

pat i ent Stimulant Iaxatlves osmotic laxatives, fecal softeners, absorbents or fiber supplements, Gl

relaxants, anti-gas compounds to treat chronic constipation, chronic diarrhea, bleating,
postoperative ileus and other abdominal disorders.

The therapeutically effective dosage of the pharmaceutical compositions of this invention
will vary with the severity of the condition to be treated, and the route of administration. The
dose, and perhaps the dose frequency, will also vary according to the age, body weight,
and response of the individual patient. In general, the combination of the first agent and the
co-agent may be administered in a molar ratio having a range of from about 0.01 to about 2
for the first ageni to a range of from about 0.01 to 1000 for the co-agent. As an example,
the molar ratio for the first agent to the co-agent is about 1:1000 (first agent to co-agent).
As a more specific example, the molar ratio for the first agent to the co-agent may be about
1:1000, 1:500, 1:200, 1:100, 1:20, 1:5, 1:1 or 1:0.01. A preferable molar ratio is about 1:20,

even more preferably about 1:5 and most preferably about 1:1.



response. The term "therapeutically effective amount” is enconpassed by the
above- described nolar ratio and dosage anounts and dose frequency schedul e.
A "therapeutically effective amount™ can be admnistered in both a fixed or
non-fixed conbination of a first agent, e.g. tegaserod, and a co-agent.
EXAMPLES The present invention is furtfer described by the follow ng
exanpl es. The exanples are provided solely to illustrate the invention by
reference to specific enbodi nents. These exenplification's, while
illustrating certain specific aspects of the invention, do not portray the
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EXAMPLES
The present invention is further described by the following examples. The examples are
provided solely to illustrate the invention by reference to specific embodiments. These
exemplification’s, while illustrating certain specific aspects of the invention, do not portray

the limitations or circumscribe the scope of the disclosed invention.

Example 1
Pharmacodynamic effects of tegaserod and co-agents on gastrointestinal and colonic

motility
Animal preparation: Beagle dogs are used in these experiments. Under halothane

anesthesia, four strain-gauge transducers constructed according to Pascaud et al. (Am. J.
Physiol.,1978, 235: E532-E538) are sewn on the serosa of the antrum at 5 cm from the
pylorus, the duodenum at 10 cm from the pylorus, the jejunum at 50 cm from the ligament
of Treitz and the proximal colon at 10 cm from the ileo-colonic junction. Each transducer is
sewn with its recording axis parallel to the transverse axis of the gut to measure the
contractile force of the circular muscle layer. The free ends of the strain-gauge wires are
drawn sub-cutaneously to emerge dorsally between the scapulas.



Gastrointestinal and colonic notility recordings start with the neal intake
and are carried out for 6 hours duration in total. Data anal ysis Changes in
notility index during the 6 hours after the neal associated with the

di fferent conpounds/adm nistrations are determ ned at the |evel of the
antrum duodenum jejunum and col on. Bie conbination of tegaserod plus a
co-agent significantly increased gastrointestinal and colonic notility as
conpared to placebo and any of the conpounds adm nistered al one. Exanple 2
Ef fects of tegaserod and co-agents on gastric and colonic sensitivity to
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The combination of tegaserod plus a co-agent significantly increased gastrointestinal and

colonic motility as compared to placebo and any of the compounds administered alone.

Example 2
Effects of teqgaserod and co-agents on gastric and colonic sensitivity to distension and on

the muscular tone of the gut using barostatic distension.

1. Gastric sensitivity and tone

Groups of Wistar rats weighing 200-250 g are used. For surgery, the animals are preme-
dicated with 0.3 ml of acepromazine (0.5 mg/kg) injected intraperitoneally (ip) and
anesthetized with 0.3 mi of ketamine injected intraperitoneally.

Animals are positioned in dorsal decubitus and following a xypho-ombilical laparotomy, the
stomach is fitted with a permanent balloon connected to a tube introduced in the upper part
of the rumen at 1 cm of the gastro-esophageal junction on the great curvature. After
closure of the abdomen, rats are positioned in ventral decubitus and one group of 3
stainless steel electrodes (1 m in length - 270 pm in diameter) is implanted into the neck
muscles using a technique described in Ruckebusch and Fioramonti, Gastroenterol.



automatically plotted on a conputer. Under noxious gastric distension, the
rat stretches its body and rises up the head and/or turns the head on the
|l eft and right sides to observe his flank. The neck muscles are contracted
and an el ectromyographic signal is recorded. In addition, the barostat is
connected to a potentionetric recorder_$®#t the permanent recording of

I ntragastric pressure. The animals are separated into groups. After a 30
m n period of control recording, the animals receive one of the follow ng

8 e TR Rl i b ST Y RSt «

bacl of enextioriZ88 3RAAE Badk 8Cthe HREk dRd pittdctell 8YaSFatube hitiehRf toFe sihe
protocol of gastric distension is started 30'mn |ater. Electromyographic

act i vi t yGastric Histensigo aheopslant presswp is perdermes] withean aleetionie bagstat glachsbet ur e
and is ' 14Ny & e ' | L OF ' rated
cvery” oBh ROt R 100 47 34 P o IE Afobns S SIPCAT telBl) 8% inBl

di st ensi with cisteck frae condanys asd detusedchiorsedolyethiplen dutfeo]1lMavich . 8fromrisiex and( EANM

at a determ ned pressur - NM i n | copditions). ' 100 . EANM in basal
condi ¢ | oWer st esHREDNall AR Mielalh fiaSSLonhe M ia bl T8 Y5sr "t he
el ect ri camphing ofithy balfodnhe neck nuscles. -23- Gastric volune is determ ned
on the ngtaggt ionetric rec?rder as the maxi vol u @I} ned for each

|

Tal ot
stage of REHRITS surgsty . Bleqtomyrgraphis g coringsi are pg ﬁ’r'?éecg‘P’ 8fven as mean

SEM and ¥rkiesncephiagah widohtheRedga ML "AlvarePhrid, Frantdpat 4 pap¥adpeea of 2hae
phar maceuti cal conbi nation of tegaserod and a co-agent significantl

decr easeSM{rAB. Agghoritinge pepstartof gmplitieationiis Hseshtotreserd seleckvaly aﬂk%thars{%%as es
i n gastrj O iRl fonls

i st SF AEecRemIFRBhE Sclifly AR Ay 20% o e BolRERTIRI o o
t egaser odutematigaltyplettesion agomputesl or col onic tone and pain is done using

e 02t 2, S ARSI, e PR SRS TR ST B At o
f or eachtynethelreadginthadepfband dgtitl sidesi tombeérve ks fidrkn gée neck narseles are
contracted and an electromyographic signal is recorded. In addition, the barostat is
connected to a potentiometric recorder for the permanent recording of intragastric pressure.
The animals are separated into groups.
After a 30 min period of control recording, the animals receive one of the following
fegimens: 1) piacebo, 2) tegaserod, 3} fedotozine, 4) baclofen, 5) octreotide, 6) fluoxetine,
7) tegaserod + fedotozine, 8) tegaserod + baclofen, 9) tegaserod + octreotide, 10)
tegaserod + fluoxetine.
The protocol of gastric distension is started 30 min later.
Electromyographic activity of the neck muscles {EANM) is correlated with changes of
posture and is proportional to pain induced by gastric distension. Values integrated every
20 s are summed up for consecutive 10 min. For each stage of distension,
neck activity is determined with the following formula :
(EANM at a determined pressure ) - (EANM in basal conditions)

*100

EANM in basal conditions

The pain threshold is determined as an increase > 100 % of the electrical activity of the
neck muscles.



Wstar rats wei ghing 220-250 g and housed individually are used. The animals
are prenedicated with 0.5 ng/ kg of acepromazine injected intraperitoneally
(I'P) and anesthetized by intranuscular adm nistration of 100 ny/ kg of

ket am ne. They are prepared for el ectromyographic recordings using the
techni que described in Ruckebusch and _&ioranonti, 1975. Pairs of nichrone
wre electrodes (60 cmin length and 80 pmin dianeter) are inplanted in
the striated nuscle of the abdonmen, 2 cmlaterally fromthe white |line. The
free ends of electrodes are exteriorized on the back of the neck and

pr ot ect e@asijic valupieds dptermingd as tha eetantiometrisgeear ainedradMAbRIUPAi

recor di ngs bl 7 é%\%ﬂ%rt Lof: d:?elc?soioﬁ §53in ﬁ{ré‘ét#o‘ﬁijaﬁd Qééfﬁ%@élhﬁ:% atd gfiehYas mé&io! ar

recordi ngs o oelectric activity are or ned
el ectr oeﬂG@mmmgalamcwnparedmnsmrStddenﬂsg‘r‘dﬂﬁ fmwweawaiung 30 mn before

rectal sion. Iln o 0 event rec rd|n due vement s
during di @ p@ﬁeuq«:ﬂ gorgglga%%gﬁeﬂ%eéad aggaa%?s %lﬁg?géril[yecﬁeg%ﬂ?es P st ay
in tunne asﬂif'c gﬂhﬁ@ééﬁﬂb@ﬂﬂhlg&smld‘;éteﬁ&l@ﬁ and inereasas th (Mbid Laerdi dgpadddto

per for rred A bal | oon consi st ng of a condom (4cm is introduced into th(,

rect um aPlageRaa9d 3 ofhe sATPoHRYs admibistered @lbehase of the tail. The bal | oon,
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15, 30, 45 and 60mrHg. each pressure being applied during 5m n. G oups of
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decreases the rectal and colonic pain associated with rectal distension and
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conbi nati on an ent Patients selected for the study are
patients erarnomteaw@mmrs thw:mqngewrese}emto@lns 60 gratin igngth and 80 pm in

diameter) are implanted in the striated muscle of the abdomen, 2 cm laterally from the white
iine. The free ends of electrodes are exteriorized on the back of the neck and protected by
a plastic tube attached to the skin.

Electromyographic recordings (time constant : 0.03 sec) started 8 days after surgery.
Bipolar recordings of myoelectric activity are performed with an electroencephalographic
recorder during one hour starting 30 min before rectal distension.

In order to prevent recording arntefacts due to movements during distension, rats are
acclimated, 3 days before distension, to stay in tunnel of polypropylene in which distension
and EMG recordings are performed. A balloon consisting of a condom (4¢m) is introduced
into the rectum at 5 cm from the anus and fixed at the base of the tail. The balloon,
connected to a barostat, is increasingly inflated with air at pressures of 15, 30, 45 and
60mmHg. each pressure being applied during Smin.

Groups of rats are submitted respectively to the barostatic distension protocol. Ten minutes
before they are injected IP with 1) placebo, 2) tegaserod, 3) fedotozine, 4) baclofen, 5)
octreotide, 6) fluoxetine, 7) tegaserod + fedotozine, 8) tegaserod + baclofen, 9) tegaserod +
octreotide, 10) tegaserod + fluoxetine. Statistical analysis of the number of abdominal spike
bursts occurring during each 5 min period are performed by Student's *f* test fair paired



W|th non-erosive GERD, as the predom nant upper gastrointestinal synptom
during the last three (3) nonths prior to entry into the study and with a
hi story of episodes of heartburn occurring on at |east 3 daystweek.
Patients with GERD and wi t hout endoscopic signs of erosive esophagitis are
i ncluded in the study. Anong other factgrs, patients who are treated with
hi st am ne H2-receptor antagonists (H2 “in prescription doses or PPls
within one nonth prior to entry into the baseline phase of the study (Day
-14) and patients who need continuous use of PPIs within three nonths prior
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medi cation for the control of their synptons. Patients entering the
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The study consists of a one-week screening period and a 2-week drug-free baseline period,
followed by an 8-week, double-blind, placebo-controlled treatment period. During the
screening period (Day —21 to Day —14), an endoscopy is performed to rule out the presence
of erosive esophagitis. During baseline (Day —14 to Day 1), the patient’s symptoms of
GERD are documented in a daily diary. At the start of the period, medications for GERD
such as H;RAs, PPIs, prokinetics and other disallowed medication are withdrawn and the
patients are instructed not to change their diet or lifestyle during the trial. Patients are
allowed to take Maalox tablets as a rescue medication for the control of their symptoms.
Patients entering the double-blind period have episodes of heartburn on three (3) or more
days the last week of the baseline period.
Patients are randomized in equal groups during the double-blind, placebo-controlled period
‘of the study. This period of the study lasts eight (8) weeks and there are 12 treatment anmns.
The patients in each group receive one of the following regimens: 1) placebo, 2) tegaserod
0.4 mg/day, 3) tegaserod 1 mg/day, 4) tegaserod 4 mg/day, 5) ranitidine 300 mg/day, 6)
omeprazole 20 mg/day, 7) tegaserod 0.4 mg/day plus ranitidine 300 mg/day, 8) tegaserod



significantly reduces the episodes of heartburn occurring per week during
the 8 week period of the double-blind, placebo-controlled period of the
study as conpared to any of placebo, tegaserod, ranitidine and oneprazole
al one. The tegaserod conbi nati ons al so reduces the other synptons of GERD
i ncl udi ng, abdomi nal pain, bloating andggegurgitation. Further, patients
show a significant inprovenent in quality of life factors as conpared to any
of placebo, tegaserod, ranitidine and oneprazol e al one. A pharnmaceuti cal
conbi nati on according_ to the inventjon, e.g. conpri sing a. 5-HI4 agonist. or
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A pharmaceutical combination according to the invention, e.g. comprising a 5-HT, agonist
or partial agonist, e.g. tegaserod, and a PP, e.g. omeprazole, or a histamine H; receptor
antagonist, e.g. ranitidine, or an antacid or a GABAg receptor agonist or modulator, e.q.

et al., in Gastroenterol. Intl., 1993, 6(4), 189:211, or by Veldhuyzen van Zanten SJO et al.,
in Gut 1999, 45 (Suppl.l), 1169:1177. The dosage is preferably oral and administration may
be preferably once or twice a day.

Although the present invention has been described in considerable detail with reference to
certain preferred versions thereof, other versions are possible without departing from the
spirit and scope of the preferred versions contained herein. All references and Patents
(U.S. and others) referred to herein are hereby incorporated by reference in their entirety as
if set forth herein in full.



5. The conposition of claim2 or claim3, wherein said conposition is to be
adm ni stered once or twice daily in an oral dosage form 6. The conposition
of claim2, claim3 or claim4, wherein said conposition is to be

adm nistered in a fast-nelt dosage formg 7. Use of a pharmaceuti cal

conbi nation according to clainms 1 to 2, or a pharmaceutical conposition
according to clains 3 to 6 in the manufacture of a nedicanent for use in

the treatnment of patient suffering fromgastric pain associated with gastric
di st ensi@@msg. Use of a pharmaceutical conbination according to clains 1 to
2, or a pharmaceutical conposition according to clains 3 to 6 in the

manuf acture of a nmedi canent for use in the treatnent of patient suffering

fromrectal anghgaldaBlLfcRbMbRARACEGhGHIMY th rectal  distension

a. tegaserod or a pharmaceutically acceptable salt thereof; and
b. an SSRI compound.

2. The pharmaceutical combination according to claim 1, wherein said SSRI| compound
is fluoxetine or a pharmaceutically acceptable salt thereof.

3. A pharmaceutical composition for treating gastric pain associated with gastric
distension comprising
a. tegaserod or a pharmaceutically acceptable salt thereof;
b. a SSRI compound; and
c¢. pharmaceutically acceptable carriers.

4. The composition of claim 2, wherein said proton pump inhibitor compound is
fluoxetine or a pharmaceutically acceptable salt thereof,

5. The composition of claim 2 or claim 3, wherein said composition is to be administered
once or twice daily in an oral dosage form.

6. The composition of claim 2, claim 3 or claim 4, wherein said composition is to be
administered in a fast-melt dosage form.

7. Use of a pharmaceutical combination according to claims 1 to 2, or a pharmaceutical
composition according to claims 3 to 6 in the manufacture of a medicament for use in
the treatment of patient suffering from gastric pain associated with gastric distension.

8. Use of a pharmaceutical combination according to claims 1 to 2, or a pharmaceutical
composition according to claims 3 to 6 in the manufacture of a medicament for use in
the treatment of patient suffering from rectal and colonic pain associated with rectal
distension



