PHARMACEUTI CAL COMBI NATI ONS AND THEI R USE | N TREATI NG GASTRO NTESTI NAL
- DI SORDERS The present invention relates to pharmaceutical conbinations

" 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 as-a neurotransmtter in the
manmmal i an central nervous system (CNS) and in the periphery. Serotonin is
one of the transmtters to be recognized for its physiological inportance,

and agents whi | ] - focus of
much research %%ﬁ@'%ﬁ%ﬁ%ﬁ%éﬁ%@ﬁiﬁ@ﬁ . 14(1),
pp. 1-16). To-date, the nunGASTROINTESTINALDISORDERS subtypes identified Is
into the tens, including the major classes, i.e., 5-HT1l, 5-HT2, 5-HTS3,
5-HT4r 5-HT3, 5-HT6, and 5-HT7. Because of the nultiplicity of serotonin
receptor subtypes, the identification of which serotonin receptor subtype
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Serotonin has been known for some years to modulate peristalsis in the gastro-intestinal
(Gl) tract in various mammalian modeis. During the mid 1980s, several spécific antagonists
to the 5-HT; receptor subtype were identified and are currently used as anti-
emesis/vomiting agents in cancer therapy. §-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 ICS, 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
latter two are almost certainly misnomers, as colitis implies inflammation of the colon, and
an absence of inflammation is one of the defining cbservations 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 resulting in central neuronal sensitization and sensitizing of neurons in the gut.



an absence of inflammation is one of the defining observations in a

di agnosis of IBS. The cause of IBS is unknown, but a nunber of factors
have been Inplicated, including diet, |I|ifestyle, depression, anxiety,

i nfections and unrelated inflamuatory conditions, including early Insult
resulting in central neuronal sensitizai-on and sensitizing of neurons in
the gut. Alnost all nedications currently in use for the treatnent of IBS
have failed to establish a significant therapeutic effect. GERD is a
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Accordingly, there is a need for agents which modulate and normalize altered Gl 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, thera is
a need for pharmaceﬁtical 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 both 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, o.9., 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. '



It has now been found that a conbination conprising at | east one agent
interacting with a 5- HT3 or a 5-HT4 receptor, e.g., as defined bel ow, and
a co-agent, e.g., as defined below, has a beneficial effect and is useful
in the treatnment of altered gastrointestinal notility, sensitivity and/or
secretion and/or abdom nal disorders. FRi-s conbination may al so be used to
regul ate, stabilize and nornalize altered gastrointestinal notility,
sensitivity and/or secretion and/or abdom nal disorders. 3 Definitions

Unl ess ot herw se specified herein, comon definitions are intended by the
words and ternms used herein. For exanple, the term "pharnmaceuti cal
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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 diarthea, gastroparesis,
o.g. diabetic gastroparesis, ulcerative colitis, Crohn’s disease, ulcers 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



The term "abdom nal disorder(s)"” as used herein includes those conditions
whi ch affect the |ower abdonen and Include but are not limted to those
conditions treated by regulation, stabilization and normalization of
enterochromaffin cell functions, G secretion, notility, afferent and
efferent fiber activity and/or abdonm naB-snooth nmuscle cell activity. The
term "gastro-esophageal reflux disease" and "GERD' as used herein neans the
i nci dence of,. and the synptons of, those conditions caused by the ref [|ux
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conpl et erf{ARAR *BnstiPichP 84 uséd hbieiPRehhs %%ondition 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 “treatment” 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 phamaceutical combination comprising:
a) a first agent which is a 5-HT, receptor partial agonist; and



effects associated wth pharmaceuti cal nedication including reduction of,
alleviation of and relief fromthe synptons or illness which affect the
organi sm DESCRIPTION Mre particularly the present invention provides:
1.1 A pharmaceutical conbination conprising: a) a first agent which Is a
5-H T4 receptor partial agonist; and 5-8)- a co-agent. 5-HT4 receptor
partial agonists as a first agent in conbination 1.1 include any conpound
which can partially activate 5-HT4 receptors (intrinsic activity |ess than
that of ser )%’Edi'aé e. < 1.00. The intrinsic activity may be determ ned
In the non-e ectrl%aTIy or electrically stimulated guinea pig ileumor
striatu col .,
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i ndependetdrhviy, 1593Msdopgegs)or Cl$al kyl ; cyano; or trinmethylsilyl; Cl-6alkyl
substituted by -S2-Cl-6alkyl, -SO2NRaRb, -CONR, Rb6 - NH SO2- Cl- 6al kyi ,

- N( C1. eahkgnbolivePerhbodinera) th linventiofprdvidasyvnerein R b is hydrogen or

Cl. Oal kyl , C2%al koxycar bonyl or -PQ C14al kyl)2i carbox) r CONRRD;

- PQ( C1. %bkyAbﬁammombmamm ®: R and Rd independently Is

Cl. 6al kyl ; Re is hydrogen or, en Is OH, R$ Is hydrogen or hal ogen, Z
s -CR4= wh @fﬂsﬁ?d@wﬁlﬁﬂ@ﬁ%mpﬁﬁh@ﬁﬁbmhhqr oxy or Cl.sal kyl or, when Rs
I's hydrogen or roxy, Zis algo -lam R7 Is hydrogen, halogen, Cl4alkyl
or C, .(r)alkoxy, X Y is -CR5=N -CH(R8)-NH wherein Re Is hydrogen or
Cl. al kyl, and R

Y—NHB |

X
= ;
X

N
!
R

1

wherein

R; is hydrogen; Cysalkyl; (Cysalkyl)carbonyl; benzoyl; or phenylCyalkyl-carbonyl;

Rs is hydrogen; haiogeh; Cisalkyl; hydroxy,; nitro; amino; Cygalkylamino; C,.,oalkyl-
carbonylamino; C, salkoxycarbonyl; SO,NR,R, wherein each of R, and R,
independently is hydrogen or C,_galkyl; cyano; or trimethylsilyl; Cy.salkyl substituted by
-802C, salkyl, -SO:NR.R;, -CONR,Rp, -NH-SO,-C;.salkyt, -N(Ci.salkyl)-SO(Csalkyl),
-NR,R’, wherein R', is hydrogen or C,galkyl, Cogalkoxycarbonyt or -PO(Calkyt).;
carboxy; CONR,Ry; -PO(C; salkyl).; OCONRRy, wherein each of R; and Ry
independently is C;.galkyl;

Re is hydrogen or, when Rs is OH, Re is hydrogen or halogen,

Z is-CR.= wherein Ry is hydrogen, halogen, hydroxy or Cy.salkyl or, when Rsis
hydrogen or hydroxy, Zis also =N=,

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

X—Yis “CRg=N- or —CH(Rs)-NH- wherein Rg is hydrogen or Cealkyl, and

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



Bis aradical of fornula (a) or (b), .6 (a) (b) wherein nis 1 or 2, A
Is CG-Oor CH2, X is S, NRj wherein RI, is hydrogen, (Cl.Glkyl)carbonyl,
benzoyl or phenyl C . 4al kyl -carbonyl; or CR12RI 3 wherein each of R12 and
R13i ndependentlyis hydrogen or Cl-4alkyl, R o is hydrogen; C.12al kyl;

Cl -sal kyl substituted by hydroxy, aryl,-8aryloxy, adamantyl, a heterocyclic
radical, -NR 5-CO-Rig or -NH SOp-aryl; Cs-7cycloal kyl; adamantyl; (d

| oal kyl ) carbonyl ; benzoyl; phanyl (O . 4al kyl ) carbonyl; or -CONHRi 4, wherein
R14 is Cl.10al kyl or Cr, 7cycl oatdey 1115 is hydrogen or Cl-4al kyl, and
Rjj is 01-5al kyl , Cf,?cycloqykyl, C5-7cyclpal kyl - G-, 4al kyl . aryl or
aryl Cl -4al kyl , wherever "aryl"|'appedrs as is|*®r in the significances

"aryl oxy", '~-NWSQZ-aryr or uaM 4al ky#y." ixp the above definition, it
I s phenyl or phenyl substituted by hal ogen, Cit4al kyl or C -6al koxy; and
wherever "heterocyclic radical" appears in the above definition, it is
pyridyl, imdazolyl, benzimdazglyl, pyrrolidgnyl, pyrrolldonyl,

pi peridi no, pyrazinyl, perhydroindoly! or a radical of formula (c), (d) or
(e) -7 ---(CH2) n" (a) wherein R22 is hydrogen or Cl4alkyl, Bl is

- CH2CH2- ywherefgCH2- or -(CH2)3- in which one or two H thereof can by repl aced
by Cl.4alkyl, or 1,2-phenylene, Eis -CH2-CH2-, -CH2ZN(R17)- or -(CH2)3- in
whi ch one orisdw$2H t hereof can be repl aced

A, is C=0 or CH,,

Xy is S; NRy, wherein Ry, is hydrogen, (Ciealkyl)carbonyl, benzoyl or
phenylC,.;alkyl-carbonyl; or CRy2R,; wherein each of R and R; independently is
hydrogen or C4alkyl,

R:o is hydrogen; C.i2alkyl; Cysalkyl substituted by hydroxy, aryl, aryloxy, adamantyl, a
heterocyclic radical, -NR,5-CO-Ryg or -NH-SO;-aryl; Cs;cycloalkyl; adamantyl; (C;.
walkyl)carbonyl; benzoyl, phenyl(C,.alkyl)carbonyl; or ~CONHR,,,
wherein

Ris is Cy.palkyl or Cs;cycloalkyl,

Ris is hydrogen or C,alkyl, and

Ry is Cysalkyl, Cercycloalkyl, Csicycloalkyt-C;salkyl, and or arylC;_salkyt,

wherever “aryl” appears as is or in the significances “aryloxy”, “-NH-SOz-aryl* or “aryl{C;.
salkyl)” in the above definition, it is phenyl or phenyl substituted by halogen, Cysalky!
or Csalkoxy; and

-y

wherever *heterocyclic radical” appears in the above definition, it is pyridyl, imidazolyl,
benzimidazolyl, pyrrolidinyl, pyrrolidonyl, piperidino, pyrazinyi, perhydroindolyl or a
radical of formula (¢}, (d) or (e)



by Cl.eal kyl, or 1,2-phenylene, E1 is CO or CH2, R17 is hydrogen or
Cl. 4al kyi, Gis CO -CHCOORL8, -CHCOR19, 5,5-dinethyl-1, 3-dioxan-2-ylidene
or 1, 3-di oxol an-2- ylidene, wherein R13 is hydrogen or Cl.eal kyl and R19 is
Cl-6al kyl, and no is 0 or 1, and X2 is -SR20 or -NR3R 10 wherein R20 is
Cl-6al kyl, R3 is hydrogen or Clsal kyl afd R 10 has one of the
significances given for RLO above, or R3 and R 10 together with the
nitrogen atomto which they are attached forma heterocyclic radical as
defined above; with the proviso_that where B Is a radical of formula (b),
only one of Ro and R 10 can bej] other than hydr/eg% and X2 can be -SR2D
-h

only when R10 Is hydrogen,g a Rhysi ol ogi cal | ydnol ysabl e and
-acceptabl e ether or esterthﬁégo when R3 is ﬁded&y, in free formor in
salt form preferably in phar eutically acceptabl® salt form and b) a
co-agent. -8 Conpounds of forrmula I and their physiol ogically-hydrol ysable
and -acceptable ethers or estieyrs are e.g. as disclgped in EP-AL -0 505
322. Suitable pharmaceutically acceptable salts are e.g. pharmaceutically
acceptable acid addition salts, for exanple such salts as obtained wth an
i norgani c or organic acid, e.g. the hydrochloride, sulfate, acetate,

oxal ate, naleate and funarat,e‘sa&t_;é By the term

"physi ol ogi cal | y- hydr ol ysabl 8 and/~atceptabl e ethers or esters" as applied
to the conpounds of formula MTHEHIRS | s hydroxy, is neant ethers in which
R5 is etherif led (e.g. by optionally substituted Cl-6al kyl) and esters in
which R5 is esterified and whigh are hydrol ysabl e under physi ol ogi cal
conditions to yield an al cohol or acid which is - physiologically
acceptable, i.e. which is non-toxic at the desired dosage |evels. Specific
exanpl esyRsRiPi ven in EP-Al -0 505 322. Representative 5-HT4 receptor
partial agonists include, but are not limted to, conpounds of fornula |
havi ng aRezi ris hydrogen 6 Civalky), | ess than that of serotonin. Preferred

conpou gd%, O{ig -E‘,ilfzgh:,;-g-c‘_:%@’giz-g%-rfu‘égQ)?-Ciﬁ HRh G4 dr'tRb HABBRIGT bin BY Fefladid By10S€

Ci.qalkyl, or 1,2-phenylene,

E  is =CHz-CH;-, -CH;N(R17)- or -(CH,)s- in which one or two H thereof can be replaced
by C,.salkyl, or 1,2-phenylens,

E; is COor CH,,

Rz is hydrogen or Cy.4alkyi,

G  is CO, -CHCOOR,s, -CHCOR;,, 5,5-dimethyl-1,3-dioxan-2-ylidene or 1,3-dioxolan-2-
ylidene, wherein R, is hydrogen or C,.salkyl and Ry is Cyalkyl, and

n' isOor1, and

Xz  is —=SRag or -NR3R’y wherein Ry is Cyealkyl, R; is hydrogen or Cy.galkyl and R’y has
one of the significances given for Ry, above, or Ry 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';pcan 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.



Is OH or Cl-eal koxy. Further exanples of 5-HT4 receptor partial agonists
.include e.g. RS 67333 (1-(4-am no-5-

chl or o- 2- met hoxyphenyl ) - 3-[ 1- but yl - 4- pi peri di nyl ] - 1- propanone), or RS 67506
(1-(4-am no-5- chloro-2 .et:pox;

pheny!)-3-[1- nethylsulphonylan1no)ethy|ﬂ¢ pi peridinylj-1-propanone).
Conmpounds of fornula | above are preferred; a particularly preferred

conmpound of forrmula I is the conpound of formula N Nin free formor in
phar mac eSiérh ddé HeseilIa Phsd ﬂﬁ'ﬁpl’fy@blﬁgncﬁh#-ﬁy&r@t%ﬁbﬁ @nBascddptatid 8ieror Name
of 3- (5 rret -1 Hindol - 3-yl - net hyl e;\%)g- pentyl carbazi m danl de, and is
al so £& a8 é’%@seﬂﬂn FE-A1-Q 508 §yltqhéa nbara"asepntza"veé@qnt@hle galts i al

agoni st arbte @@haﬁhﬁ&rutlﬁél aﬁéccbﬁtaiﬂy i@habifbh LO%, ?or%x%rﬁ\gu‘:ﬁ%y"b 3ob‘¥# ’i_édlA N

Il or Il which are inclu in the present Invéntion eferre form
i s the Wit ayinerganieert erganitiasid; 8-t ffisnbydrochioids, aul!ate,raclatantemxajate. maleate

sel ecte | owi ng groups of compounds: 5-HT3 receptor
ant agonldasr{s moatrﬁ%ffaﬁéeceptor agoni sts or antagoni sts, conpounds whi ch show

h t t WSt
char 3t o) lin Yy BefdLk o501l O30 10 Uyt o3l BB °
ant agoni espoupds b formulznl whdn Bi isdrysroxy, et ettersim wiich Rgés éthelﬂieﬂ(gigpl e,

f PPLs al.
benzodi AncostREaR iR C.eahand Riors rt Mhiehimeds Boerficl SUEHPER"R cl et ve
S elr ot Olm hydrelysatbi enderiphsivlogival Wmé)to yleld @iy alcoliol on acidastielsisant s,
sel egel i sar|n| recept qr .agoni sfs. or .ant agoni sts,
chol gcyﬁqyﬂo qua@ é‘?’é'c'eﬂf%ﬁ' eiﬁﬁ'BQ o¥i¢ g{@' ‘{961’?)‘? HOWgBY%? scRﬁS’H'Psts or
ant agoni gx{ain wg)amlgmmﬁcgpphqwommts or antagonists, nitric oxide
synt hase i nh| bitors, GABAD receptor agonists or nodul ators, neurokinin

(" NK" % [REPFBESHaVBEIHT focRptotpaRBP BGGhiSts ifchidd, batare rﬁﬁlﬁné@k@&:sﬁpsﬁms éte
recept or
P formula 1 having an intrinsic activity less than that of serotonin. Preferred compounds of
formula | as 5-HT, receptor partial agonists are e.g. those wherein Ry is H, Z is -CH=and Rs

is OH or C,.galkoxy.

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-
chlore-2-methoxyphenyl)-3-[1-methylsulphonylamino)ethyl-4-piperidinyl}-1-propanons).

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

/
o HN

y'ﬂ
P N

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

" laxatives, fecal softeners, absorbents and fiber supplenments, antacids, G
rel axants, di phenoxylate, anti-gas conmpounds, bi smuth-containing
preparations, pentosan pol ysulfate, hydir®xyzine, nmast cell stabilizers and
anti-enetic dopam ne D2 antagonists. In an alternative enbodi nent, the

i nvention further provides: 1.3. A pharmaceutical conbination conprising a)
a first agent which is selected fromthe group cqQgsisting of 5-HT4 receptor
agoni sts or antagonistsH d gahWS recept or ant agoNiLtS; and b) a co-agent
which is selected fronlthe| roup consisting of sondtostatin receptor

agoni sts, anxyolitics, e.g,nchlordiazepoxide, begﬁdﬂiazepine conmpounds,

anti - spasnndiclanti-nusﬁtrinic agents,otricycli |antidepressants,

sel egeline, M receptor goni sts or antagonists,” CCK receptor antagonists,
opl oid receptor agonists or antagonists, notilin receptor agonists or

ant agoni whigh afé nciude@h B SE86MARFentBA! RiptétbFed sﬁ@ﬁ ié g@%@@@%&%&&? or

nodul ators, NK receptor agoni sts or antagonists, eceptor

agoni st STRE c8ahBAGA :CSFn'Bina%Bﬁ i1'.1;c glf: ?i .?ng%lﬁaﬁd?mg\%ggﬁv\g né gmgﬁg%g Io%répounds:

| axatives, osndtic |axatives, teners,
suppl enedtils recapteraniegonigts,-=HIx reneptor digphistsnnantagenists comgaundsowhio shiew

bi smut h- LAl r | I hyvdroxyzi ne. and
ot cor fipapfiied of BIFRIBLMBF AMaBEACRRA AT AlebBE Sorieied A EoBFief

ant agoni sematostatig eectepltor agonists) histarmhine Haneceptod antagonists,giretoni punscinhibitos
agent, ag. t. L.sf, _an _api oi d receptor oni st .or antagoni st
agNK recep gf)e‘g'ﬁ%g{g%t'&ggé}éﬁehﬂ FiyPle AndRro g gé"rf’f(?ﬂ%tqné'ot'ﬂl'ﬁﬁ'&gvegor an
alnt i -inf emgmﬁzegqxiaa?érﬁodmemhd coinpoands, ahtiepasiidaichan®iuscarific hg?f_ﬂ@,t i on

al so provides: 1.4. . rhaceyti cal, i nat1on conprising a) a_first
Soont Pwr itV shiolonip VRRER FRibkrs Lo SRR, ek aridoRrensans seleapinth | <
sel ect edmuscaNnid ¢ M )aePe[oNagcHidts Or ahtagbhiBR! BISdIedystbkirht COTK™) red8MBF St S,

hi st am ne H2 r.ecept.or antp?%rom sts, PPls, netoclopram de and anti-enetic

dopani ne@ RIS RRIPISreCePIAIONIPI OF ariappPRistsameminsiesertor agenistagent i n

combi nat agtagdnidts Oritrik- okidy sythaseflihkibitor8IGABAL feceptor 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 softeners, absorbents
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 altemative embodiment, the invention further provides:

1.3. A pharmaceutical combination comprising

a) a first agent which is selected 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 modulators, NK receptor agonists or antagonists, CGRP
or CRF receptor agonists or antagonists, ant-inflammatory compounds, stimulant -



conbi nation 1.3 include any conpound which can activate 5-HT4 receptors
under quiescent/resting conditions. These conpounds include, but are not
limted to, conmpounds of formula | as disclosed in EP- B1-0 505 322,

ci sapride, nor-cisapride, renzapride, zacopride, nosapride, prucal opride,
SB 205149, SC 53116, RS 67333, RS 67506108BIMJ 1, BIMJ8 and (S)-RS 56532.
Ci sapride, cls-4-am no-5-chloro-N-[1-[3-(4-fluorphenoxy)propyl]-

3- et hoxy- 4- pi pendi nyl ] - 2- nethoxy benzanide is in use as a

tro- k 8, 251
(1586) bnd olbpivef Mol e, GEYo s, Soabns I SuaeiRans
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b | ect d t hstanti al | bi nd
o) el ot | Reviiohal whes SBBNUA) e § BT Poggeial Suadanist SxaRaMS) iraber N ner

bind to nor aﬁambaérﬁoasb@nﬁmug&rrnﬁﬁ@gar@ra Wbédéptbr aﬁtaluaiﬂusf %Qipti(ﬂﬂ rece Tptor

antagonl sts for use as a co-a in conbination 1. .2 or as a first
agent in contAg9aist shantagogjst, a TWM@"W"@&%W‘W@W@WW@Q he

5- HT4 recept QhxAfe oﬂgﬁldﬁgqn@hﬁgﬁ,&w&-@ggtégmr macol ogi cal Reviews, Vol. 44,
p. 157-213,1994) and that do not "activate the 5-HT4 receptor and

ant agon'lﬁ%fhmereérﬁtﬁﬁfuﬁeﬂtf tl-?é%%rﬂwnrhlsobpfo?id%a”t test to determ ne whether

or not a conpound 1S a b5-HI4 receptor antagonist Is the Guinea-Pig -11

di st al @*%gﬁﬁﬁ*aﬁﬁt'&qiﬁﬁ‘ﬁp‘%ﬂﬁ*%ﬁ n?lﬂg Pharm, p. 1593-1599 (1993) or in

the test “des ar ma Vol . 343, p. 439- 446 (1991).
Repr esent at iaye figstiapent whishisa 5-Hihi regepiosantagenistuard e. g. pi boser od; A- 85380

Fr - 10: 1100 APPSR ehieR g geRRg diom 1 orcls Bl yi?%‘*h&%*ﬁﬁ%% TS
1994); SB 207ZgOnicE: bigtabuite Heemptor arddgahsta FPls, Tegetiop@mide 868 anti-ebreatig

Dat a Report, hgé@%& %%@133%%1%88 203186 (Br. J. Phar macol ., 110.1023-

1030, 1993); MIling) (Eur. J. Pharmacol., 271:159,

1994); ( . SC
56184 ( ﬁﬁ?gﬁ' %&ﬁ%&%@s‘s gz‘(%‘?lj;I %Qgﬁﬁgﬁi“@%& %Qg'o%” %gg?g g w‘é#ﬁﬁi SIED
Phar nac aiomHEqulon'ﬂfmmchR@&nij&ﬁ&;ptﬂﬁa)whlcl‘Dﬁd &2B5te(BHT) fecagtﬂrs undgri heim) (Br.
J. Phar nmacol 125487 (d macol 13
suppl - TLICRNUBERG Garigons Fhespgmpouaet M ufafe ot imiad e B6Sbondsly’
RS 2359 7%f (Symilekas (iBtIose@inMER- B1-0e305 322, tisapride? Opr-Gidaptide] RehiapridRs

zacopride, mosapride, 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, 1028-1070

(1984)). The compound is marketed intemationally 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, 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-HT4receptor as
defined by the IUPHAR (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



39604 (Br. J. Pharmacol ., 115, 1087-1095, 1995); LY0353433 (Eli Lilly Co.
Ltd.) (J. Pharnmacol. Exp. Ther., 277(1), 97-104, 1996); and R59595 (Eur.

*J. Pharmacol ., 212, 51-59, 1992). 5-HT3 receptor antagonists as a co-agent

in combination 1.1 or 1.2 or as a first agent in conbination 1.3 include
conpounds which bind to the 5-HT3 receptbf and antagoni ze the effect of a
5-HT3 receptor agonist, e.g. cilansetron which is described in EP 29761;

al osetron vvhi ch is described in WD 99/17755; ranobsetron; azasetron;
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parietal19g®)l s, e.g. oneprazole nmarketed under the trade narre PRI LOSEC(r)
and LOSEC(r); |ansoprazole marketed under the trade name PREVACI D(r);
r abepr az&l—ﬂ'a rezepir adtagodists ad 4 eolagentdn conbinaibh Ei(dr)1.206 ad @l firstgent in

h
pant FOPT & lnatlonq( 5 mc?luclu ngo%pc}un \ raq'ebin&a\ to the 5-HTj; 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, receptor
agonists or antagonists for use as a co-agent in combination 1.1 or 1.2 or as first agent in
combination 1.3 are e.g. cisapride and nor-cisapride; BIMU compounds, for example
BIMU1, BIMUB and DAU 6215 (also known as itasetron) as disclosed in Dumuis A., et al.,
Naunyn Schmiedeber's Arch. Pharmacol., Vol. 343(3), pp. 245-251 (1991); DAU-6236 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 675086; or
(S)-RS 56532, lintopride.

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



PROTIUMr); and esoneprazol e marketed under the trademark NEXIUMr).
Reversible PPIs include, for exanple, BY 841, SKF.97574, SKF 96067, H

" 40502 and those disclosed in WO 98/43968 which are YH1238 and YH1885, Kim

H at al., Korean Journal of Physiology and Pharnmacol ogy, 1997, Vol 1(3),
pp. 337-343. iii) Benzodi azepi ne conpoum@s and anal ogs which act to
suppress seizures through an interaction with i-am nobutyric acid (GABA)
receptors of the A-type (GAGA,,) for exanple, DIASTAT(r) and VALI Ul\/(r)
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97/ 297391 vi ) lrwsas;m Perotan Pumpdphibi AFE‘S) w&rchéwauﬁﬂ eompeHnds; which inhibit
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DIASTAT® and VALIUM®; LIBRIUM®; and 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}-c, a-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; milnacipran; 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®.



met hyl - N- et hyl - 8, 9- anhydr oeryt hronycin A) and de(N-nethyl)-N-i soprop-8, 9-
anhydroeryt hronycin A), Sunazika T. at al., Chem Pharm Bull., Vol.
37(10), pp. 2687-2700 (1989); A-173508 (Abbot Laboratories); notilin

ant agoni sts (Phe3, Leul3) porcine notilin, 210 American Chem cal Society
(ACS) Meeting (Part V); Highlights from1%d| cinal Chem stry Poster

Sessi on, Wednesday 10 Septenber, Las Vegas, Nevada, (1997), | ddb Meeting
Report Septenber 7-11 (1997); and ANQ 1 1125, Peeters T.L., at al.
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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, (t)-baclofen, S(-)-baclofen,
R(+)-baclofen, CGP44532, CGP47656, CGP7930, SK&F97541.

xii) NK receptor antagonists which include e.g. FK 888( Fujisawa); GR 205171 (Glaxo
Wellcome); LY 303870 (Lilly); MK 869 (Merck); GR82334 (Glaxo Wellcome); L758298
(Merck); L 733060 (Merck); L 741671 (Merck); L 742694 (Merck); PD 154075 (Parke-Davis);
$18523 (Servier); 519752 (Servier); OT 7100 (Otsuka); WIN 51708 (Sterling Winthrop);
NKP-608A; TKA457; DNK333; CP-96345; CP-99994; CP122721; L-733060; L-741671; L-
742694; L-758298; L-754030; GR-203040; GR-205171; RP-67580; RPR-100893 (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.



SI MULECT(r)); daclizumab (e.g. ZENAPAX(r)); inflixinmab (e.g. REM CADE(r));
nycophenol ate nofetil (e.g. CELLCEPT(r)); azathioprine (e.g. | MJRAN(r));
tacrolinmus (e.g. PROGRAF(r)); steroids; and G anti-inflammatory agents,
for exanple, sulfasalazine (e.g. AZULFIDI NE(r)); olsalazine (e.qg.

DI PENTUM r)); and nesal anine (e.g. ASACHH(r), ~PENTASA(r), ROWASA(r)).
xvii) Stimulant |axatives, for exanple, bisacodyl narketed under the trade
nanes DULCOLAX(r), FLEET(D and EVAC-Q KWK(r), EX-LAM and senna

concent rxifje Oaltikarire genetrsigtedipeptids RBERPFF&&pﬁSr haSHRts or ang?&@dgmﬁéﬁ )

xviii) Qsnptic | i for exanple, l[actulose, PEG acliivated charcoal
with sorBFiHge 9-%@%‘%’&@%@1&4}0@%& ptRle YRR PharmagselseYeli 68(2eaB1610178) ;  and
phosphat @9bsyf ARf Baines f. AN 8t alX iBidor§Rmie ML) Niott.! V&I esgy.s5e7¢1c! udi ng
fecal so teﬁ’;r S, f(r)“ra exarrpl%, fi%rggs,e e.gmeﬁﬂpiﬁf?@e?épgygflve I%?Tjd;
natur al ,(198@kt abl e stinmul ant nmarketed under the trade nane PERDIEMr); and
bul k form ng natural therapeutic fiber, for exanple, METAMJUCIL(r) and

FI BERCON(Y)) . CRE yecepteragesists orantagonistans.auan discloseddm WD 98/49689,0A%E 2219

cal ¢l um kydlaAind RErRE81, ot SR AN ook IdpARod ! axant s, for exanpl e,

chol estyram ne resin marketed un trade nane LOCHOLEST(r) and
QUESTRAN)  sihiobatfi vy AR5 ook Bonch b ges ol g one o ot ¢
or apar at e T raininafity cBgohdd. paithaiel thdsd iAo R ype, for
PEPTO- Bl étdtiple,)INSAIRIS; Tuffon NesrsisRdcior (TNE, TNFa) inkibitars; bdsilikienabeelg ol ecul ar
car bohy ygt ILve i,ch B’ rpﬁi@I and structurall reser%l es
orycosare Mufheftan Bacrzfmabg 5. ZENARAE): hubianclois RERAEABEED)  xxv)
Hy dr oxy ZinpgophbAtlatxnBTtip(e)y. CELOCE PTR):akathibpfitls (9. IMORANG)Y @cidlimud 16.9; (2
hydr oxye - et hyl } ,é)l per.i zi ne di hydrochl ori de,” mar ket ed under the“trade
name Aﬁ@%‘%&% gidgyaed Glanti-iaflammatonsagents, dpraxampley sulfasalazined(e.g.
mar ket edAZOKEDINE®); blsafine(@y. APENFYMB); and mesalamine (6.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®.

xviii) Osmotic laxatives, for example, lactulose, PEG, activated charcoal with sorbitol
marketed under the trade name ACTIDOSE with SORBITOL®; and phosphate buffered
saline.

xix) Absorbents and fiber supplements including 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®.



XXvii) Anti-enetic dopam ne D2 antagoni sts which include e.g. donperidone.
Al so included are the pharnaceutically acceptable salts, hydrates,

pol ynor phs, tautomers, racemates, diastereoisoners or enantioners of all
the above-identified first agents or co- agents. Also within the scope of
this invention is the conbination of nmoil®-than two separate active

I ngredients as set forth above, i.e. a pharmaceutical conbination within
the scope of this invention could include three active ingredients or
nore. F mtpibe =Anae féfta tical
active Pb(é;ir?g%llsrgggf-ébﬁtﬁiﬁn Peérﬁé%@gﬁlfﬁﬁ on ofb t he ?Lm/sgnt | otﬁq%lssd %ﬂoe I ch
conpri selE PE@'ﬁ'SNQLQgent tegaserod, e.g. in hydrogen naleate salt form
formul ated as a solid oral pharmaceutical conposition, e.g. a tablet.
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gl ycer yl xxvp ridgdresyzirtes fordaxathpia hypdrbopzneddCl, 13g-chlbrotpnzhydrgh 4-[2-(8- 25 ng HPCM
7.50 ng 40 d,3-00 ad orb ter Nce W t h anot her
aspect %%ew?ﬁh%pm ®i \%8 'QaB‘ﬁ%ﬁﬁE%Gﬁ] ﬁd '&mﬁom tion
conpri sm'gAan@nbl nation of a fi rst agent and a co-agent as active
ingredients, or pharmaceutically acceptable salts, racemates or

enant i ongedvl) Mdst cestabilizerdandligsle.gbRetetifer tkotdd Uhddr.the tradd namelZADITENS. he
presence of a pharnaceutically acceptable carder, and optionally, other

t her apeubivii) AmBemeti€ dopaming B mﬂ@écﬂrswdm@ﬁbﬁ&hdmg ddifipdridome. agent
according to 1.1 is a 5-HT4 receptor partial agonist, for exanple, a
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tegaserogbe,-;g_eferabl y in the hydrogen nmaleate salt form It has
surprisingly been found that the pharmaceutical conbinations and
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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.9. as disclosed in WO 00/10526. An example may be e.g. a tablet
comprising 8.31 mg tegaserod in hydrogeno-maleate form (or 8 mg base), 50.00 mg
polyplasdone XL, 12.50 mg glyceryl monostearate, 2.50 n"ng 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 there is provided a pharmaceutical
composition comprising a combination of a first agent and a co-agent as active ingredients,
or phammaceutically acceptable salts, racemates or enantiomers thereof, as defined above
under 1.1; 1.2; 1.3 or 1.4, in the presence of a phammaceutically acceptable carmier, 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 formuia |



patients suffering from GERD. Furthernore, it has also surprisingly been
found that the pharnaceutical conbinations and conpositions of the present
" invention provide an enhanced reduction of gastrointestinal pain and ot her
synptons nornmally associated with disturbed/altered gastrointestinal
notility, sensitivity and/or secretion:18he ternms "pharmaceutically
acceptabl e salts" or "a pharnmaceutically acceptable salt thereof" refer to
salts prepared from pharmaceutically acceptable nont oxi ¢ aci ds or bases
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formul ati ons include ointnments, foanms, gels, transdermal patches, tablets
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SHCARAS gtlnc(:)osn?c d?uiar“cbﬁydro romic, hydroc?nptncl\lks)gthlonicégféctlc mélelc 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, transdemmal patches, tablets (both
fractionable and non-fractionable), caplets, powders for inhalations, gelcaps, capsules,



3,916, 899; 3,536,809; 3,598,123; and 4,008,719 and by "fast-nelt" neans

whi ch include delivery devices which rapidly dissolve in the nouth. Rapid
di ssolution is nmeant to include dissolution which takes place in the
patient's mouth within | ess than three mnutes. Delivery devices for this
type of forrmulation include, but are not7timted to, tablets and capsul es.
An exanple of a fast-nelt neans as used herein is described in U S. Patent
No. 5,178,878 which discloses an effervescent dosage formw th
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CO”pOSth&ﬂOS vehicle, such as a liquid or solid filler, diluent,
exci pi ent, Sol'vent or encapsulating material involved in carrying,

f or mul at,] r_transporti a.chem cal agent. . Specific ex | es are water,
gl ycol s,lh led'lﬂgn an?' o‘ﬁ%ﬁ‘@"zﬂaﬂ' nF‘isﬁgo"HlnaqPHg' t@gggagyaqypﬁyﬁ{gga@fr@%ons an

pr epar atdoarpsitions of the presént ifvantion arlyi diso s admipistersd &Y cohtréllcd reldase sugars,
kaol in, lubricapts, .binders, disi ntﬁ_g)rawéggﬁqq@cejniﬁ and the |I|ike may be
enpl oy edeRFSANUY] Jeivery oxices syph as fosg n &8+ Pataet Nos 384514

pr epar at3,ors;899) 3634,809; 598, #E3; Wi 4008, PRREAD bP TasSmerRAehRSWIRBN incRigbe! S,
because of their ease of administration. For parental conpositions, the
carri er dRlYery devises whichfapidyedissalya indheuaosth. Rapid dissalution is meget tojaelude
though cfistelutioiHich BRES placd irfitfd e’ hiolih Vitin REWRFirrd@obinifes. Bl -

I nj ectabl e, solutions, for exanpl'e, nmay be prepared in Ich the carrier
conpr i s&leviopsfordhisitype okformulrtion ingludeobut are nat kroiteddlo, tableitscand capsulesanne
and ol UehampRPbtd -REmely eI GedbiBRIS hOLSERIN 01 PalhtNG BAAG7g" Wi Ch
case appropriate liquid carriers, suspending agents an he [t Ke'may be
enpl oyedvhithdiselesesoarp elfenvieseant dasagelosmivéth migraparticlesdasrapiidissolstionacfitioan ,

t he carrj ' |1y conprises a penetration enhanci ng agent and/or a
sui t abl é*‘ﬁé%‘?‘igdnggﬁ'%-em, optional Iy combined with suitable additives of any

nature i ) : [ ' AR 0. ot cause a significant
ol ot or {Oraludkita isfHr 8RRl AibFondifths nipbiloss AitlosB 0T BB B ddsfin ac o
t he af ompdwaenacetieal qainiorsmay e emplogedinrhidingoarsy materidlp eagpositiort of vishivlé, or
ease of .ni_stration, uniformty.of dosage. Dosage.unit formas -18
voed herehaP aplgbl orcrbut Bler Hhiaph Fhichictn SR &t eepaBRu G ataril Bvged b
dos agg_s ,caa(ginb, wnrulating) ot &hnépmgtirég ® bﬁdatcarag'dmC‘Spdmﬂiﬁteithmﬁs_ #e tv\ﬁw, glycols,
i ngredi ent cal cul at to.produce t desired. therapeuytic ect jn
o200 kgt antt Beliaii? ulF Giv ot ocalowdreRarmians: 1 bral sofk forms Soid
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, for example, may be prepared in which the carrier comprises PEG, saline
solution, glucose solution or a mixture of saline and glucoss 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 causs 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



I n anot her enbodi nent of the present invention there is provided: 2. A

~ pharmaceutical conbination of a first agent and a co-agent, or the
pharmaceutically acceptable salts, racenates or enantioners thereof, or a
pharmaceutical conposition conprising such a conbination in the presence
of a pharmaceutically acceptable carrieng-.as defined above, for use in the
treatnent of altered gastrointestinal notility, sensitivity and/or
secretion and/ or abdom nal disorders. 3. Use of a pharnmaceuti cal

conbi nat| ' - o[ harmaceutical |y
accept ab'lf'%asa r?@,rgfre;r%{eon@tses é‘fﬂgﬁg@}]§ﬂgﬁ%g@fapl?eqsel{lﬂqt?ryacgosagg?,r@&hggﬁve, in

t he nmanu¢eniaining agpredetesdinedrpantityaf active ingredient(sy exiéulasd toprodute td
gastroin ' il . sensit.ivit nd/ ot secretion, and/ or abdoni nal
di sor deré&ﬁ%m@%gg#dcaé%@ 515%938 'oﬁngéﬁ%@%ﬁ@‘iﬁa'mac?ﬂ%ﬁ%%ceut ically
accept abl e r S or enantiqners thereof, .as defined above, in
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abdonm nal di Sorderg conpr. si.ng, adm ni stering a therapeuticall effective
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or of a har maceuti cal conposition conprising such a co rnt
presenc etion andior abdeminal disojdess.cept abl e carrier, e.g. as defined above,
to the patient. Generally, the pharnmaceutical conbinations or conpositions
of the pFesdite phaphamaceytical cempbinglieq of afirstagentandiaenageit, o ther ed

gast r ol NdiinaBeticaIN hddepY blé?@fé e j ' "l;gg ! % ipal
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constipagio | Sj .g. diabetic gastroparesis,
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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

| employed for the treatment of altered gastrointestinal mbtility, sensitivity and/or secretion
and/or abdominal disorders including, but not limited to, heartbum, bloating, postoperative
fleus, 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 ﬂaereviith. n
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



regul ation, stabilization or normalization of enterochromaffin cell
functions, G secretion, afferent and efferent fiber activity or abdom nal
" smoot h nmuscle cell activity. The pharmaceutical conbinati ons and
conpositions of the invention may al so be useful in the treatnent of
menstrual cranps or spastic or interstitgal cystitis. Mre specifically,
the first agent(s) as descri bed above nay be conbi ned according to the
invention with a co-agent as follows: Hi stam ne H2 receptor antagonists,

2t agonegubiiy. sPABH LB do ik fB5iels, Bt o iR SBlrhlst

abdo {no Q?bgulﬂncgn rsttehll'aatim af mmdllmlon%QMerogtiirbmnﬂt\: ceél gmgﬁea:.fat @aglr%ﬁgtni, ]
anal | s a0 e SBatncBinof AbasmaRCETorth piseBiean 2B Sher agont ot s
or ant amhﬁééeutlwddmﬁhdmeﬁnﬂrcoﬁmiﬁéwoﬂheﬁﬁﬁe@ﬂ@tﬁ\h’i‘aﬁr&‘alscﬁHu@éful iy
recept or on| sts or antagonists, NK or CCK receptor agonists or

ant agonit trﬂfg'&%{}ﬁt‘h'?hcrmpﬁé’ééﬁﬁﬁ'fc oA JyRrsiiadl cystitisnt agoni st's, anti spasnodi c
agents, NO s nthase inhibitors to treat |BS, dysgep& a, visceral Pal n,
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Stimulant laxatives, osmotic laxatives, fecal softeners, absorbents or fiber supplements, Gl
relaxants, anti-gas compounds to treat chronic constipation, chronic diarrhea, bloating,
postoperative ileus and other abdominal disorders.

The therapeutically effective dosage of the phammaceutical 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.



conditions described herein, may be adm nistered in a range of from about
0.01 ng to about 1000 ny. The daily dose range may be about 800 ngy. 600
ng, 400 ng, 200 ng, 100 ng, 50 ng, 20 ng, 10 ng, 5 ng. 1 ng, 0.1 ng or
0.01 ng. Preferably, a daily dose range should be between about 0.5 ng to
about 100 ngy, while nost preferably, a-2mily dose range should be between
about 5 ng to about 75 ny. It is preferred that the doses are adm nistered
OD (once daily) or BID (2 times a day). In managing the patient, the
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parallel to the transverse axis of the gut to nmeasure the contractile

force of2qat &9 legRsarodnANd 2C9-39¢t: The free ends of the strain-gauge wires
are drawn sub-cutaneously to enmerge dorsally between the scapul as.

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 coloni

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.



-21 Recordings- Calibration of each strain-gauge is perfornmed before

I npl antati on. Mechanical activity detected by the transducers is recorded.
~ The notility index of the antrum duodenum jejunumand colon is

determ ned according to the technique of Hachet et al. (J. Pharnacol.
Meth. (1986) 16: 171-180). The cal cul at2tl-i ndex of notility corresponds to
the area between the baseline and the contractile curve during 30 mn

i nterval s. Study design: The dogs are separated into groups. Each group
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on the great curvature. After closure of the abdonen, rats are positioned
I n vent rdyodgaumpiejunsmyard eflen.gr oup of 3 stainless steel electrodes (1 min
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colonic motility as compared to placebo and any of the compounds administered alone.

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

the muscular tone o ut using baro 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 ml 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 ym in diameter} is implanted into the neck
muscles using a technique described in Ruckebusch and Fioramonti, Gastroenterol.



muscl es using a techni que described I n Ruckebusch and Fi oranonti,
Gastroenterol. -22 68.1500-1508,1975. The free ends of el ectrodes and the

" catheter of the balloon are exteriorized on the back of the neck and

protected by a glass tube attached to the skin. Gastric distension at
constant pressure is perforned with an-8ectronic barostat (Hachet et al.,
Gastroenterol din Biol, 1993, 17, 347-351). Balloons (5.0-5.5 cmin

|l ength) are made with cistern free condons and sutured to a pol yet hyI ene

tube (1.88:2560-1588, 1975, W?ﬁffre?d%d%ftﬁct%u?gﬁhﬂﬁmr aRgsH bf"tﬁla%augoq\ &
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el ectro - is recorded. In addition, the barostat is

connect eﬁeﬁ days alwrenfgmmédn@nfyegﬁrpﬂwre&%artda%r& eAGRR witiege" di ng of

intragastri cepressure animals are sep arated into groups. After a 30
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octreotide,_ 6) fluoxetine, asero t ozl ne asero
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pr ot ocola@{,mgﬁ@,g fotfddon eif]éé'ﬂ%ﬁl started 30 mn later. Electronyographic

activity of the nmuscl es Is correlated with changes of posture
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basal CO&% Ebt%ﬂ%o 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

regimens: 1) piacebo, 2) tegaserod, 3) fedotozine, 4) baclofen, 5) octreotide, 6) fluoxetine,

7) tegaserod + fedotozine, 8) tegaserod + baciofen, 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 formuta :

(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.



The pain threshold is determ ned as an Increase > 100 % of the el ectrical
activity of the neck nuscles. -23 Gastric volune is determ ned on the
potentionmetric recorder as the nmaxi mal volume obtained for each stage of
di stension. Pain threshold and gastric volune are given as nean t SEM and
val ues conpared using Students 'r test-£8r unpaired values. The

phar maceuti cal conbi nation of tegaserod and a co-agent significantly
decreases the gastric pain associated with gastric distension and
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5min. Fioramonti, 1975. Pairs of nichrome wire electrodes (60 cm in length 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 artefacts 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 (4ém) 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



G oups of rats are submtted respectively to the barostatic di stension
protocol. Ten mnutes before they are injected IP wth 1) placebo, 2)
tegaserod, 3) fedotozine, 4) baclofen, 5) octreotide, 6) fluoxetine, 7)
tegaserod + fedotozine, 8) tegaserod + baclofen, 9) tegaserod +

octreotide, 10) tegaserod + fluoxetine-24%tatistical analysis of the nunber
of abdom nal spike bursts occurring during each 5 mn period are perforned
by Student's 'f test fair paired -24 val ues conparisons after two way
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the study are exciuded.

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 changé 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 arms.
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



Patients entering the double-blind period have epi sodes of heartburn on
three (3) or nore days the |ast week of the baseline period. Patients are
" random zed in equal groups during the doubl e-blind, placebo-controlled
period of the study. This period of the study |asts eight (8) weeks and
there are 12 treatnment arns. The pati eB%s in each group receive one of the
follow ng regi nens: 1) placebo, 2) tegaserod 0.4 ng/day, 3) tegaserod 1
ng/ day, 4) tegaserod 4 ng/day, 5) ranitidine 300 ng/day, 6) oneprazole 20
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bacl of an‘?‘g?r%b&' 5%5’8@)3?[%@&02@ %I“?Gﬁ'insgﬁalz&,% %ﬁ"{f? usi ng a net hodol ogy as
disclosed by Talley NJ, et al., in Gastroenterol. Intl., 1993, 6(4),
189: 211, by Vel.dhuyzen vian Zanten Q et ., in Qut 1999, 45
(Suppi | Pheileeibts) s5halign sfGHaRG 5hha Brerion: 8 oufompRpnamB tragoi®tn oy
be pr ef esrgidrijal agosish le.d. tegaserod] and aPRINO.G0bmepRzBlESIED histdhiAE H, péteptsy been
descri bed ti n._consi d%@%e det ai | vvi}cg] réf Erence to certain preferred
ver si ons@NASIUYs ©-9p INf. PL AR AAtag)d.on 3 GABAR LeGRPIY SGPNILYMPIWatof.r8h t he

bacioten, may aiso be tested ciinicaily, e.g. using a methodoiogy as disciosed by Taliey NJ,

et al., in Gastroenterol. Inti., 1993, 6(4), 189:211, or by Veldhuyzen van Zanten SJO et al.,

in Gut 1998, 45 (Suppl.ll}, 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.



spirit and scope of the preferred versions contained herein. Al 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. -26 CLAI M5
11. A pharmaceutical conbination conprising: a) a first agent which is a
5-HT4 receptor partial agonist, or a plgarmaceutically acceptable salt,
racemat e or enantioner thereof; and b) a co-agent, or a pharnmaceutically
acceptable salt, racemate or enantioner thereof. 2. A pharnmaceuti cal

conbi nation conprising a) a first ageg,_‘m?'ich is a conpound of fornmula I
wherein R, is hydrogen; Cl-6al kyl; (dsalkyl)carbonyl; benzoyl; or

phonyl CI - 4al kyl - carbonyl; Rr, is hydrogen; hal ogen; d -Gl kyl; hydroxy;
nitro; agi noj z Waloks = | vl _car bonyl am no; C2- eal koxycar bonyl ;
SO2NF: kFItﬂh mﬂgﬁgrﬁé’ég}g@gﬂ?ﬂ&naﬁa o&ﬁ,phl)ﬁhg'ependent ly is hydrogen or

d - eal kyl ; c3lanoa figst agentwhinly issa 5HT, réboptar paytial agonist, bria pHafmyaceutically

ﬁ(()é Sali3lqké%:ree8%%%%ma@ﬂgfﬁ%®?g?egm§%fgﬁggﬁlyl(;ﬂ)Qen Qr ad - eal. kyl ,
o0 - sal ki 2+ & eoiget S e iesiralyiRiesnitie Rl racaaalssrananniges

Cl. 6al kyl ; Rhereofhydrogen or, when R5 Is OH, Re is hydrogen or hal ogen, Z
is -M= wherein R4ls hydrogen, hal ogen, hydroxy or Cl.6al kyl or, when Rs Is
hydr ogen2or ApHamaceulical combiratiohlcomphgings hydr ogen, hal ogen, Cl1.9al kyl or
g eal koxy, X-Y is -CFts--N or -CH(F6)-NH. wherein F6 is hydrogen or

Clgal kyl, ans) BafirstagemcMdich isfeDeompouridof fermui®) . - 27 10 NYx= wherein

wherein _

Ry is hydrogen; Ciealkyl; (Cy.salkyl)carbonyl; benzoyl; or phenylC,_alkyl-carbonyl;

Rs is hydrogen; halogen; C,alkyl; hydroxy; nitro; amino; Cy_salkylamino; Cy.jpatkyl-
carbonylamino; C,salkoxycarbonyl; SO.NR,R», wherein each of R, and R,
independently is hydrogen or Cy.calkyl; cyano; or trimethysilyl; Cy.alkyl substituted by
-S0O,-C1.galkyl, -SO,NRaRy, -CONR,Ry, -NH-502-C salkyl, -N(C:.calkyl)-SO-(C1.salkyl),
-NR,R’, wherein R’ is hydrogen or Cysalkyl, C,ealkoxycarbonyl or -PO(Cyalkyl)s;
carboxy; CONRARs; -PO(C1.calkyl),;; OCONR:R,, wherein each of R. and Ry
independently is Cealkyt;

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

is -CRs= wherein R, is hydrogen, halogen, hydroxy or C,.ealkyl or, when Rs is

hydrogen or hydroxy, Z is also —N=,

Ry s hydrogen, halogen, C,.salkyl or Cyalkoxy,

X—Y is —CRe=N- or -CH(Rs)-NH- wherein R; is hydrogen or C,.calkyl, and

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

N



nis 1lor 2, A is CGOor CH2, X, is S; NRL, wherein R' is hydrogen,
(C1-6al kyl ) carbonyl . benzoyl or phenyl C, . 4al kyl -carbonyl; or CR12R13

" wherein each of R12 and R13 independently is hydrogen or C ,4alkyl, Riois
hydr ogen; Cl. 12al kyl; C, -6al kyl substituted by hydroxy, aryl, aryl oxy,
adamantyl, a heterocyclic radical, -NgJ5-CO Rle or -NH SQ2-aryl;

C5., cycl oal kyl ; adamantyl; (Cl. ,oal kyl)carbonyl; benzoyl;

phenyl ( C1. 4al kyl ) carbonyl ; or -CONHR14, wherein R14 is Cl1_,oal kyi or

CS., cycloal kyl, R15 is hydrogencfhn CL. 4ai kyl, and Als is Cl-6al kyl,

CS, cycl oal kyl Cs.,cycioalkyl-%&.4%l yi, aryl or aryl Cl. aai kyl, wherever
"aryl" appears as is or in thefsignificancesfaryl oxy", ° NH SC2-aryr or
“aryl (C1. 4alkyl)" in the abowe,deXi nition, nit igzphenyl or phenyl
substituted by hal ogen, Cl. 4al ky or C1.ea|k§ﬁyf and wher ever
"heterocyclic radical' appears in the above deflinition, it |Is pyridyl,

I m dazolyl, benzi m dazolyl, pyriﬁﬂidinyl, pyrqﬁhidonyl, pi peri di no,

pyrazi nyl, perhydroindoiyl or a radical of foé la (c), (d) or (e) -28
(CH2)n' (a) wherein R22 is hydrogen or Cl.4alkyl, B, is -CH2CH2-, -COCH2-
or -(CH2 énﬁﬁ whi ch one or two H thereof can by replaced by Cl4al kyl, or
1, 2-phenylene, Eis --CH2-CH2-, -CH2N(R17)- or -(CH2)3- in which one or two
H t her eoh cais ber2,epl aced by Cl sal kyl, or 1,2-phenylene, E, is CO or CH2i
R17 is h¥ﬁro%§ﬂ§3r g%h4alkyl, Gis CO -CHCOOR18, -CHCCR19,

5, 5-di nethyi =17 ? 8f n-2-ylidene or 1, 3-dioxolan-2- ylidene, wherein R18

i's hydroggn iers; Bl wWhstein R, 8 Hydiogeh (5 3hlkyt)cartingl, benzoyl or
phenylC,.4alkyl-carbonyl; or CR:2R13 wherein each of Rz and R, independently is
hydrogen or Cy4alkyl, |

Rio is hydrogen; Ci.zalkyl; Cy.¢alkyl substituted by hydroxy, aryl, aryloxy, adamantyt, a
heterocyclic radical, -NR;5-CO-Ryg or -NH-SO-aryl; Cs;cycloalkyl; adamantyt; (Cy.
oalkyl)carbonyl; benzoyl; phenyl(C,.salkyl)carbonyl; or -CONHR;,,
wherein

Ris is Cy.i0alkyl or Csicycloalkyl,

Ris is hydrogen or Calkyl, and

s  is Cyealkyl, Csrcycloaliyl, Csscycloalkyi-Ci4alkyl, aryi or aryiCi.qaliyi,

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

wherever “heterocyclic radical® appears in the above definition, it is pyridy!, imidazolyt,
benzimidazolyl, pyrrolidinyl, pyrrolidonyl, piperidino, pyrazinyl, perhydroindoiyt or a
radical of formula (c), (d) or (e)



n" is 0 or 1, and X2 is -SR20 or -NR3R 10 wherein R20 Is Cl.6alkyl, R3 is
hydr ogen or Cl-sal kyl and R 10 has one of the significances given for R10
above, or R3 and R 10 together with the nitrogen atomto which they are
attached forma heterocyclic radical as defined above; with the proviso
that where B is a radical of fornmula (4., only one of RLO and R 10 can be
ot her than hydrogen and X2 can be -SR20 only when R10 is hydrogen, and a
physi ol ogi cal | y- hydrol ysabl e and -acceptabl e ether or ester thereof when R5
is hydroxy, in free formor In pharmaceutically acceptable salt form and
b) a co-agent, or a pharnmaceuti@ally acceptable s ; racemate or
enantioner thereof. -29 A meceutical cogbi nagion according to claim
1 or 2 wherein the co-ageni®?is sgl'ected from 5XdI3 1 eceptor antagonists,
5- HT4 receptor agoni sts or ant ni sts, conpounds&hich show
characteristics of 5-HI3 receptor antagonists and 5-HT4 receptor agonists
or antagonists, somatostatin receptor agonists, hi§5ﬁnine H2 receptor
ant agoni sts, proton punp inhibitors ("PPlIs") which 1hclude irreversible,
reversi ble and pro-drugs of PPls, anxiolytics,
anti-spasnodi c/anti-mnmuscarinic agents, selective serotonin reuptake
inhibitors, tricyclic antidepy ants, selegeline, mnuscarinic, receptor
agoni sts or antagoni sts, chotecys ¥ nin receptor antagonists, opioid
receptor agonists or antagoni§+ewcngmblin receptor agoni sts or antagonists,
nitric oxide synthase inhibitors, GABAB receptor agonists or nodul ators,
neur oki nin receptor agonists °F ant agoni sts, calcitonin gene-rel ated
peptide receptor or corticotr&g'n rel easing factor receptor agonists or
ant agoni sts, anti-inflammtory conmpounds, stinulant |axatives, osnotic
Iaxativesh fecal softeners, absorbents and fiber supplenents, antacids, G
relaxantg,eﬁwﬁi-gas conpounds, bisnuth-containing preparations, pentosan
pol ysul fR& e ,is hydtogey o Ce.alkpst cel | stabilizers and anti-enmetic dopam ne

i conbi nati on according to claimi or 2

D2 20t 2o 54 o BERC I LEAL oA S APt 2, SLALD
phar maceut i Gl hkyiaeeeRtpHnglenal t form 5. A pharmaceutical conbination
conpri st Ig]g is ~CHz-CHa-, “CHzN(R17)- or —(CHa)s- in which one or two H thereof can be replaced
by C,.alkyl, or 1,2-phenylene,
E: isCOorCH,,
Ri; is hydrogen or Calkyl,
G  is CO, -CHCOORs, -CHCOR,s, 5,5-dimethyl-1,3-dioxan-2-ylidene or 1,3-dioxolan-2-
ylidene, wherein R,s is hydrogen or Cysalkyl and Ry, is Cy.galkyl, and
isOor1, and
X2 is —SRy or ~-NR3R'1s wherein Ry is Cy.ealkyl, R, is hydrogen or Cysalkyl and R’y has
one of the significances given for Ry above, or R; and R’ 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’ can be
other than hydrogen and X, can be =SRy only when Ry, is hydrogen,
and a physiologically-hydrolysable and -acceptable ether or ester thereof when Rs is
hydroxy,
in free form or in phammaceutically acceptable salt form, and
b)  aco-agent, or a pharmaceutically acceptable salt, racemate or enantiomer
thereof.



a) a first agent which is selected fromthe group consisting of 5-HT4
receptor agonists or antagonists and 5-HT3 receptor antagonists, or a

" pharmaceutically acceptable salt, racemate or enantioner thereof; and b) a
co-agent which is selected fromsonmatostatin receptor agonists,
anxyolitics, benzodi azepine conpoundg? anti-spasnodi danti-nuscarini c
agents, tricyclic antidepressants, egel i ne, nuscarinic receptor
agoni sts or antagoni sts, chol ecystokinin receptor antagonists, opioid
receptor agonists or antagonists, notilin receptor agonists or
antagoni sts, nitric oxide synthase inhibitors, GABAB receptor agonists or

nodul at a3.s, Aphamdcauticdl ¢6mbinatioR 866draing tO tlafn 3k @ Wisdréin thalceldgenti gene-
rel at ed peptlde receptor agonists or antagonists, corticotropin relea5|ng

factor recepefctedGon SHY, f&ceawraﬁwgbﬁts&, 561-'!¢4| rebdPtorAGMSAS Yr 8%
stinmulant | axati ves snotic | axatives, ecal sof teners, absor nt s and

fiber suppl SRBIROYNDS show eharacterstics of 5-Higrecenterantaganisis asd 5HT
bi snut h- c0ntreeébtagagwrﬁéiebaah@pémsee&s;ﬁaﬁataﬂﬁ'rdo%&skaraa}ggmsfs?ﬂ.s%fﬁih >H’Z' ne,

dext romet hor phans and.nmast ce stabi |1 zers rmaceut | ca

accept abl e Jasentor aptagenists oprotanpimp inbibitorse{ BBIST) Vﬂﬁ@\/i"@bldetlmemlhl)e/n agent
a) is a 5- réyérgﬁfeoérﬁf Rﬂﬁrﬁgé’ef Ff-"ls ﬁﬂx@ﬂ%g ah- sbésn%cﬁ&%mﬁ i3 cAfhic agents,

ant i spasm)dl c/ anti nuscari ni INnIfc receptor ant agoni
opi oi d receslestivegeiotanin mumkeagbhutms. tnayahelanmmessanm;eplagahmmt agoni st, a

t | ant | AV '
cor 1 cost er dascalifie,&Roft HibhErs o ENagistt, ARIBHROENA s I Shhoprists,
agle?t whi ch c;pnoid récdﬁfo’rtagensm ?rramalgorgpla,l mbulnrreeamdileagm:swm mﬁhb@nias.lcmwragl e
racemat e, or enant.i aner o] A2, Co-agen i C sel ecte
£ Pom somat odpse Fyriag 0B ARBRAS requPlir abnisies kiiisat roumldRir focdeior
PPl's, met oclazonise dearaagbmﬂm caeﬂmhimgdmmtéwpéﬁndarrbeqnm értdbmd@ﬁtroﬁln
l e salt,, race te 0 omer. t her eof .

P maceut | daleatipRifebi fanbior Agpristh " epmOBaRls, SMERBMIRAtoR SOMRALRLSsr 0d | n

free form orstirulam&xatiess) osadtit Yaxatee) feval Softerlets, GBEsdfbenidtrdfivar CO- agent
which is a proton punp i nhi bitor or a hi Stam ne H2 recergtor ant agoni st. 8.

A phar maceutSUPRle Fotacids, Gl selaxants, Aptirgas GOMPONAES isreuth-GopRRIRG: i on
according tRepdrations! pedtosan PolySulfite, ydP@imecRdbl cell stabilere MR RhRemalié | er -

dopamine D, antagonists.

4. A pharmacseutical combination according to claim 1 or 2 wherein the first agent a) is
tegaserod, in free form or in pharmaceutically acceptable salt form.

5. A pharmaceutical combination comprising
a) a first agent which is selected from the group consisting of 5-HT, receptor agonists
or antagonists and 5-HT, receptor antagonists, or a pharmaceutically acceptable salt,
racemate or enantiomer thereof; and
b) a co-agent which is selected from somatostatin receptor agonists, anxyolitics,
benzodiazepine compounds, anti-spasmodic/anti-muscarinic agents, tricyclic
antidepressants, selegeline, muscarinic receptor agonists or antagonists,
cholecystokinin receptor antagonists, opioid receptor agonists or antagonists, mOtlllI"l
receptor agonists or antagonists, nitric oxide synthase inhibitors, GABAg receptor
agonists or modulators, neurokinin receptor agonists or antagonists, calcitonin gene-
related peptide receptor agonists or antagonists, corticotropin releasing factor receptor
agonists or antagonists, anti-inflammatory compounds, stimulant laxatives, osmotic
laxatives, fecal softeners, absorbents and fiber supplements, antacids, Gl relaxants,
anli-gas compounds, bismuth-containing preparations, péntosan polysulfate,




1

9. A pharnmaceutical conbination according to claiml, 2, 5 or 6 or a

phar maceuti cal conposition according to claim8 for use in the treatnent
of altered gastrointestinal notility, sensitivity and/or secretion and/or
abdom nal disorders. 10. Use of a pharmaceutical conbination according to
claiml or 2 in the manufacture of a_ggadi canment for use in the treatnent
of altered gastrointestinal notility, sensitivity and/or secretion and/or
abdom nal disorders. 11. A nethod of treating a patient suffering from

oo P i 58 e P S hedh
t her apeut i cgicbyptabloaait] reerians bf erintidmidh @igidsreut i cal combi nation according
toclaiml1l or 2, or of a pharnmaceutical conposition according to claimB.
provided that when agent a) is a 5-HT; receptor antagonist, co-agent b} is othier than an
antispasmodic/antimuscarinic agent, a muscarinic receptor antagonist, an opioid
receptor agonist or antagonist, a neurokinin receptor antagonist, a stimulant laxative,
an osmotic laxative or an anti-inflammatory corticosteroid.
6. A phamaceutical combination comprising:
a) a first agent which is a 5-HT, receptor antagonist or a pharmaceutically acceptable
salt, racemate or enantiomer thereof; and
b) a co-agent which is selected from somatostatin receptor agonists, histamine H,
receptor antagonists, PPls, metoclopramide and anti-emetic dopamine D, antagonists
or a pharmaceutically acceptable salt, racemate or enantiomer thereof.
7. A pharmaceutical combination according to claim 1 comprising

a) tegaserod in free form or in pharmaceutically acceptable salt form, and
b) a co-agent which is a proton pump inhibitor or a histamine H; receptor antagonist.

8. A pharmaceutical cofnposition comprising the pharmaceutical combination according
to claim 1, 2, 5 or 6 and a pharmaceutically acceptable carrier.

9. A pharmaceutical combination according to claim 1, 2, 5 or 6 or a pharmaceutical
composition according to claim 8 for use in the treatment of altered gastrointestinal
motility, sensitivity and/or secretion and/or abdominal disorders.

10. Use of a pharmaceutical combination according to claim 1 or 2 in the manufacture of a
medicament for use in the treatment of altered gastrointestinal motility, sensitivity
and/or secretion and/or abdominal disorders.

11. A method of treating a patient suffering from altered gastrointestinal motility, sensitivity
and/or secretion and/or abdominal disorders comprising administering to the patienta
therapeutically effective amount of a pharmaceutical combination according to claim 1
or 2, or of a pharmaceutical composition according to claim 8.



