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salts, a process for preparing said conpound, and its use for the
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avoi di ng central nervous system effects. Cisapride is a widely
used gastrokinetic commercially known as "Prepulsidferr]™ . It is 10
currently used primarily to treat gastro-esophagal reflux disease. This
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conmpound ¢41 having gastrointestina ating properties. 30

(+)-Norcisapride is one of the optical stereoisoners. The full chem cal
name is Because of its activity as a prokinetic agent, cisapride may also be useful to treat

(+) - 4- ani no- Sdgkpepsia; Phstrdphmebid CoohstpdtioRSpdsiipeydtive 2el® @ KHERAARFSe80-
her ei naft er b referred to as "(+)-norcisapride”. The term
"(+)-norci sapr°| FEuctiony particularly the term "optically pure
(+)-norcisapride"” enconpasses the (+)-stereoisoner which is

subst anti 20|y CQisapeidefis inketabolijedsthRinBOvia Gie¢nzyme cytochrome P 450 3A4. As a result of
extensive metabolization, unchanged cisapride accounts for less than 10% of urinary
and fecal recovery following oral administration. The principal metabolite, found in
plasma, feces and urine, described by Meuldermans W. et al. in Drug Metab. Dispos.
16(3) : 410-419, 1988, is named "norcisapride” and is a racemic mixture of two

25  enantiomers.

Racemic norcisapride is also disclosed in EP-A-0,076,530, published on 13 April 1983,
as compound 211 having gastro-intestinal stimulating properties.

30  (+)-Norcisapride is one of the optical stereoisomers. The full chemical name is
(+)-4-amino-5-chloro-N-(3-methoxy-4-piperidinyi)-2-methoxybenzamide, hereinafter
referred to as "(+)-norcisapride”. The term "(+)-norcisapride” and particularly the term
“optically pure (+)-norcisapride" encompasses the (+)-sterecisomer which is

substantially free of its (-)-stereoisomer.
35

WO 96/40133 teaches the use of (-)-norcisapride for treating digestive tract disorders,
in particular for treating gastro-oesophageal reflux disease while substantially reducing
adverse effects associated with the administration of racemic cisapride. The said
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(+)-cis

In the above representation of the chemical structure of (+)-norcisapride, the bonds
linking the NH-CO and the OCH groups to the piperidine ring are represented in bold
20  to indicate that these two groups are in a cis configuration.

The term "(+)-norcisapride” and particularly the term “optically pure (+)-norcisapride"
encompasses the (+)-stereoisomer which is substantially free of its (-)-stereoisomer. In
particular, the term "substantially free of the (-)-stereoisomer” refers to a stereochemical
25  mixture of norcisapride containing at least 90 % by weight of (+)-norcisapride and
10 % by weight or less of (-)-norcisapride. In a more preferred embodiment the term
“substantially free of the (-)-sterecisomer” means that the norcisapride stereochemical
mixture contains at least 98 % by weight of (+)-norcisapride, and 2 % or less of
(-)-norcisapride. In a most preferred embodiment, the term “substantially free of the
30  (-)-stereoisomer” as used herein means that the composition contains greater than 99 %
by weight of (+)-norcisapride. These percentaées are based upon the total amount of
norcisapride in the stereochemical mixture.
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X-ray analysis of the L-tartaric acid salt of (+)-norcisapride, i.e. (+)-(3S,4R)-cis-4-

25  amino-5-chloro-2-methoxy-N-(3-methoxy-4-piperidinyl)benzamide [R-(R* R*)]-2,3-
dihydroxybutanediotate monohydrate, unveiled the absolute configuration of
(+)-norcisapride as (3S,4R). Hence, (+)-norcisapride has the following absolute
stereochemistry :

30 (35,4R)-cis-4-amino-5-chloro-2-methoxy-N-(3-methoxy-4-piperidinyl)benzamide.

The pharmaceutically acceptable acid addition salts as mentioned hereinabove are
meant to comprise the therapeutically active non-toxic acid addition salt forms which
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pharmaceutically acceptable acid addition salts, and its solvate forms.

20 (#)-Norcisapride base can be prepared as outlined in scheme 1.

Scheme I
OCH;, OCH,
PG—N NH, + HO—CQNHZ i PG— QN‘CQMZ
OCH,
c1S-(II) (¢115) cis-(IV)
—>  (+)-norcisapride )

25
The amino and methoxy substituents on the piperidine ring in the intermediates of
formula cis~(IT) and reaction product cis-(IV) have the cis-configuration, i.e. the
methoxy and the amino group are on the same side of the mean plane determined by the
piperidine ring and is a racemic mixture of 2 enantiomers. To indicate this

30  configuration, the bonds linking these functional groups are represented in bold, as in
formula I. According to the reaction of Scheme 1, an intermediate of formula cis-(I0),
wherein PG is an appropriate protecting group such as, e.g. methyloxycarbonyl,
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corresponding norcisapride enantiomer by removing the protective group PG,
15 depending on the nature of the goup PG, by acidic or basic solvolysis or by catalytic
hydrogenation, e.g. by treatment with an inorganic base such as potassium hydroxide in
- an aqueous medium. Alternatively, the protective group PG of intermediates of formula
cis-(IV) may be removed, thereby yielding the racemic mixture norcisapride, which is
subsequently separated into its enantiomers.

20
The intermediates of formula cis-(IV) as prepared in scheme 1 are a mixture of
enantiomers which can be separated from one another following art-known resolution
‘procedures. The mixture of enantiomeric forms of the intermediates of formula
cis-(IV) may be separated by conversion into the corresponding diastereomeric salt

25  forms by reaction with a suitable chiral acid. Said diastereomeric salt forms are
subsequently separated, for example, by selective or fractional crystallization and the
enantiomers are liberated therefrom by alkali. An alternative manner of separating the
enantiomeric forms of the intermediates of formula cis-IV) involves liquid
chromatography using a suitable chiral stationary phase. Suitable chiral stationary

30  phases are, for example, polysaccharides, in particular cellulose or amylose derivatives.
Commercially available polysaccharide based chiral stationary phases are ChiralCel™
CA, OA, OB, OC, OD, OF, OG, OJ and OK, and Chiralpak™ AD, AS, OP(+) and
OT(+). Appropriate eluents or mobile phasés for use in combination with said
polysaccharide chiral stationary phases are hexane and the like, modified with an

35  alcohol such as ethanol, isopropanol and the like.



arboxyl ic acid (Ill), e.g. an acid chloride or m xed anhydride. The

Feaction czw%P performed in a reaction-inert solvent §&§.;]:.tpg§m4l§9r
exanple, dic ororret hane or chl oroform and optionally In
presence of a suitable base such as, for eganpl e, sodi um car bonat e,

pot assi um carbonate or triethylamne. Stirri ng may enhance the rate 10 of

';gﬁgirﬁgction. Thﬁ rea.ctFlbg rrg.amog,\zem e%‘hééi o‘f@ﬁa{gﬁs@g g:i yﬁlm%ee&p}lew;aéure

reaction mi xtfrom.the correspSnding gnaniomericallyepiira fermsafitied ggpropridte staiting ci s- (1V)

are separate o) ol ntiongr of
"t er mod at o R, el AR bR, ogeps stRbosBRTHGAND, PRGN % spetihic

nor ci sapri de ¥ergaispweris deyireds saidicompotmd wilbbesynithesizgd by pteﬁtaspdsﬁfic mettpdsdi ng
on the natur eofﬁreﬁiiﬁu&?“ﬁxe%@ma%d@%ﬂ 'aﬁvé?ﬁa#ﬂ@ﬁdlfcﬁlﬁtg éﬁcaﬁ% ?et alytic
hydr ogenati on g by.treatment w th an 1rorganic se suc St8ssi um
hydr oxi de in Startin r ’éreous medium Alternatively, the protective group
PG of internediates of fornula cis-(1V) may be renoved, thereby

yi el ding the Tﬁ&?ﬁbé‘nt moehaéﬁam%fdﬁ&d@rfbxdﬁovemvc&ﬁeaﬁm of fomﬁﬂ???gr alt a

separ at ed |nto i enantlorrers 20 The 1 nternedi ates o

cis-(1V) as pitsymediates,of Sommua (V) afe intgrmadiates of fgrmula cis-(T¥hwheregntes whi ch

- can be sqpar apxpehdme Binglhas tHeQbbelitelcohfipwatiéh ?334R<)%WPG Q%ﬁ' ate
procedur es. (?hes of

ure of .enant ric, for th
Pormia - Prorellig Biotpauelt b Beb bR catbor) rIemSROREY et b loxycarbony],
cor r espondi ngpltingbmethdemdthelilbal t 25 fornms by reaction wt h a suitable
chiral acid. Said diastereoneric salt fornms are subsequent |y
separated, for exanple, by selective or fraagmnal crystallization and the
enantionmers are |liberated therefr y #1 kal i»=Qn al ternative manner of
separating the enant i omerg-eN f or rmnedc @ Ruped) ates of fornula
cis-(1V) involves liquid chr togrzll!p 481 Nng a suitable chiral
stationary phase. Suitable chiral stapggpary 30 ¢y phases are, for exanple,
pol ysacchgrides, in particular cellulose or anyl ose derivatives.
Commerci al ly avail abl e pol ysacchari de based chiral stationary phases are
Chi r al Cel [ er r The starting apaterizls amgpsongof thpinteymed@@s aggknown cxppennds and are

Chi ral pak[ er r gorf¥aercisbly dviflable Bif‘ﬁim?'1 be preg%ﬁ"é):cor&ﬂ?rté’ Eéﬂv%hﬁoﬂllx' fign OF 1obi | e

h f b d |
C et onary pHaSRESRCEaEEA Faahn 5 e ot For kbl SUiREEROAF Qdommuh conol

such as et haneb- (H),sepcls»pﬁryd)h-aando-ﬁhnethmk)el-pxpendmecarw&)ﬂ%pﬁﬁa&nbed in

- 6- l. r f. farml a.ci V)

may al so e HE Plo, g 30°R lh%énﬁém%ﬁfggt%{raraglslﬁig%%ﬁg ghg‘%ﬁ ﬁﬁ’&%‘? » -6 P yf

forms of the ﬁ-ﬁnagpmq-étcélcgp-grmf:ﬁhgxybenzoylammo)-3—methoxy- -piperidinecarboxylate is
described in EP-0,076,530 as compound 168. Furthermore, intermediate (III), i.e.

4-amino-5-chloro-2-methoxybenzoic acid, is commercially available.

25 Inview of its 5-HT3-antagonising activity (+)-norcisapride is useful in the treatment of
disorders associated with overstimulation of 5-HT3-receptor activity. 5-HT3-mediated
disorders are, for example, emesis, e.g. cytotoxic drug and radiation induced emesis
(Drugs 42(4), 551-568 (1991)), irritable bowel syndrome, especially diarrhea-
predominant irritable bowel syndrome, and related disorders. Consequently, the

30  present invention provides a method of treating warm-blooded animals suffering from
disorders or conditions associated with overstimulation of 5-HT3-receptor activity or in
general 5-HT3-mediated diseases such as emesis, e.g. cytotoxic drug and radiation
induced emesis, irritable bowel syndrome, especially diarrhea-predominant irritable
bowel syndrome, and related disorders. This method comprises the administration of a
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conpri ses t he suftpring fgqm@pndmogs, such as, for example, gastro-oesophageal reflux ( including
the curative and maintenance treatment of oesophagitis), dyspepsia, and gastroparesis.
Said method comprises the administration of a therapeutically effective amount of (+)-

norcisapride, or a pharmaceutically acceptable acid addition salt thereof, to said warm-
25  blooded animals.

Gastroparesis can be brought about by an abnormality in the stomach or as a
complication of diseases such as diabetes, progressive systemic sclerosis, anorexia
nervosa, after vagotomy or partial gastrectomy, and myotonic dystrophy. Dyspepsia is
30  an impairment of the function of digestion, that can arise as a symptom of a primary
gastrointestinal dysfunction, especially a gastrointestinal dysfunction related to an
increased muscle tone or as a compliéation due to other disorders such as appendicitis,
galbladder disturbances, or malnutrition. (+)-Norcisapride can thus be used either to
take away the actual cause of the condition or to relief the patients from symptoms of
35  the conditions. The symptoms of dyspepsia may also arise due to the intake of chemical
substances, e.g. Selective Seretonine Re-uptake Inhibitors (SSRI’s), such as fluoxetine,
paroxetine fluvoxamine, sertraline and the like. Other symptoms that can be treated
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receptor activity which comprises admmlstermg to said warm-blooded animal a
therapeutically effective amount of (+)-norcisapride. Hence, the use of {(+)-norcisapride
for the manufacture of a medicine for treating gastro-intestinal disorders simultaneously
associated with an understimulation of the 5-HT4-receptor activity and an

overstimulation of the 5-HT3-receptor activity.
30

Additionally, (+)-norcisapride has a synergistic effect with osmotic agents to obtain
intestinal lavage, i.e. an induced form of diarrhea. Hence, the present invention is also
concerned with the use of (+)-norcisapride for the manufacture of a medicament that
will improve the intestinal cleansing by a laxative, in particular an osmotic agent.

35  Consequently, a method of treatment is claimed whereby an effective amount of
(+)-norcisapride is administered in combination with a laxative. Further, a method is
provided to accelerate and/or enforce the action of laxatives, especially osmotic agents.
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in particul ar p@@eggﬁq}gxglvggg}w_cause retention of fluid in colonic contents, thereby increasing

25  bulk and softness and facilitating transit. (2) Laxatives may act, both directly and

indirectly, on the colonic mucosa to decrease net absorption of water and NaCl.
(3) Laxatives may increase intestinal motility, causing decreased absorption of salt and
water secondary to decreased transit time. Mostly one recognizes three major classes of
laxatives, i.e. 1) dietary fiber and bulk-forming laxatives, 2) saline and osmotic

30 laxatives and 3) stimulant laxatives. (see Goodman and Gilman, seventh edition, pp
994 to 1003).

Saline and osmotic laxatives are the primary class of laxatives envisaged in this
invention. Saline and osmotic laxatives include various magnesium salts; the sulfate,
35  phosphate, and tartrate salts of sodium and potassium; the dissacharide lactulose;
glycerin; and sorbitol. They are poorly and slowly absorbed and act by their osmotic
properties in the luminal fluid. Two examples of these osmotic agents which are
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the presence of food in the gastro-mtestmaPPGI) tract, in particular in the stomach. The
gastric residence time of a drug is usually significantly longer in the presence of food
than in the fasted state, i.e. the presence of food will prolong the stay of the drug in the
25  relatively acidic medium of the stomach. If the bioavailability. of a drug is affected
beyond a certain point due to the presence of food in the GI tract, the drug is said to
exhibit a "food effect” or show a drug-food interaction. In order to have adequate
bioavailability, such drugs often have to be administered under specific feeding
conditions, e.g. before the intake. of a meal, as is the case with cisapride. Oral dosége
30  forms comprising said tartrate salts have the advantage that the bioavailability of
(+)-norcisapride is independent of the intake of a meal. Such dosage forms therefore are
attractive because patients do not always have the necessary discipline to take their
medication at the optimum point in time resulting in variable and sometimes inadequate
efficacy. This in particular is the case in pediatric applications. Such dosage forms
'35 show the additional advantage of “pro re nata” administration, i.e. a symptom driven
administration. Furthermore, because of their pH independence, said oral dosage forms
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the stomach. |f the oavalla IS a
minutes an more pa.rt1cularly m less than about 15 minutes, preferably less than about
3, or 1.5 minutes. In still a further aspect, the invention concerns a method of treating
patients suffering from gastrointestinal disorders, without drug-food interaction,
comprising the administration of (+)-norcisapride (D)- or (L)-tartrate and of treating
25  gastrointestinal disorders in patients taking medication that increases the pH of the
stomach,; or the use for the manufacture of a dosage form without drugfood interaction
for the treatment of said disorders.

The formulations of the present invention may optionally include an anti-flatulent, such
30  as simethicone, alpha-D-galactosidase and the like.

To prepare the pharmaceutical compositions of this invention, an effective amount of
the particular compound, in base or acid addition salt form, as the active ingredient is
combined in intimate admixture with a pharmaceutically acceptable carrier, which

35  carrier may take a wide variety of forms depending on the form of preparation desired
for administration. These pharmaceutical compositions are desirably in unitary dosage
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25  compositions in dosage unit form for ease of administration and uniformity of dosage.

Dosage unit form as used in the specification and claims herein refers to physically
discrete units suitable as unitary dosages, each unit containing a predetermined quantity
of active ingredient calculated to produce the desired therapeutic effect in association
with the required pharmaceutical carrier. Examples of such dosage unit forms are

30 tablets (including scored or coated tablets), capsules, pills, powder packets, wafers,
injectable solutions or suspensions, téaspoonfuls, tablespoonfuls and the like, and
segregated inultiples thereof.

For oral administration, the pharmaceutical compositions may take the form of solid
35  dose forms, for example, tablets (both swallowable-only and chewable forms), capsules
or gelcaps, prepared by conventional means with pharmaceutically acceptable
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25  MICROCELAC® which is preferably present in an amount ranging from about 80 %

(w/w) to 95 % (w/w) based on the total weight of the tablet or the tablet core in the case
of film coated tablets.

Examples of lubricants are magnesium stearate, talc, silica, stearic acid, sodium stearyl
30  fumarate, magnesium lauryl sulfate, hydrogenated vegetable oil and others known in
the art. Lubricants generally are present in an amount ranging from about 0.2 % (w/w)
to 7.0 % (w/w) based on the total weight of the tablet or the tablet core in the case of
film-coated tablets. Interestingly, lubricants are present in amounts ranging from about
0.5 % (w/w) to about 3.0 % (w/w). Preferably, lubricants are present in amounts
35  ranging from about 0.9 % (w/w) to about 1.25 % (w/w).
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20" may be prepared by conventional means, optionally with pharmaceutically acceptable

additives such as suspending agents (e.g. sorbitol syrup, methylcellulose, hydroxy-

propyl methylcellulose or hydrogenated edible fats); emulsifying agents (e.g. lecithin or
acacia); non-aqueous vehicles (e.g. almond oil, oily esters or ethyl alcohol); and

preservatives (e.g. methyl or propyl p-hydroxybenzoates or sorbic acid).
25

Pharmaceutically acceptable sweeteners comprise preferably at least one intense
sweetener such as saccharin, sodium or calcium saccharin, aspartame, acesulfame
potassium, sodium cyclamate, alitame, a dihydrochalcone sweetener, monellin,
stevioside or sucralose (4,1°,6’-trichloro-4,1°,6’-trideoxygalactosucrose), preferably

30  saccharin, sodium or calcium saccharin, and optionally a bulk sweetener such as
sorbitol, mannitol, fructose, sucrose, maltose, isomalt, glucose, hydrogenated glucose
syrup, xylitol, caramel or honey.

Intense sweeteners are conveniently employed in low concentrations. For example, in
35  the case of sodium saccharin, the concentration may range from 0.04% to 0.1% (w/v)
based on the total volume of the final formulation, and preferably is about 0.06% in the
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The compounds of the invention may be formulated for parenteral administration by

injection, conveniently intravenous, intramuscular or subcutaneous injection, for

25  example by bolus injection or continuous intravenous infusion. Formulations for
injection may be presented in unit dosage form e.g. in ampoules or in multidose
containers, with an added preservative. The compositions may take such forms as
suspensions, solutions or emulsions in oily or aqueous vehicles, and may contain
formulatory agents such as 1soton1z1ng, suspending, stabilising and/or dlspersmg

30  agents. Alternatively, the active ingredient may be in powder form for constitution with
a suitable vehicle, e.g. sterile pyrogen-free water before use.

The compounds of the invention may also be formulated in rectal compositions such as

suppositories or retention enemas, e.g. containing conventional suppository bases such
35  ascocoa butter or other glycerides.
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As used herein, percentages are weight per weight (Ww and represent the
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| ow concent r adiisdpsopyfdtherexanpl e, in 35 t he case of sodi um saccharin, the
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vol ume of the, final fornulati and preferably about 0.06%in the
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ranging fjpom @B&ngsq{loﬁ ﬁol%ga {§ designated as “B” and the second as “A”, without further
reference to the actual absolute stereochemical configuration.

The optical rotation (OR), or specific rotation [OL]ZDO, measurements were done with a
Perkin Elmer model 241. The rotatation [of] was measured at a temperature of 20°C,

25  using the sodium D line (wavelength is 589 nm) and a cuvette with a path length of 100
mm. The compound was dissolved in methanol with a concentration of 1% w/v.
Chiralpak AD (amylose 3,5 dimethylpheny] carbamate) is a chiral stationary phase
column material purchased from Daicel Chemical Industries, LTd, in Japan.

30  A. Synthesis of (+)-norcisapridé
Example A.1 :
Cis-ethyl 4-(4-amino-5-chloro-2-methoxybenzoylamino)-3-methoxy-1-piperidine
carboxylate (0.12 mol, 46 g) (exemplified in EP-0,076,303 as compound No. 168) was
separated into its enantiomers by chiral column chromatography over Chiralpak AD

35 (2 kg; internal diameter column (ID) : 110 mm, eluent: n-hexane/ethanol 70/30;
injection: 5 g/litre, flow-rate : 400 ml/minute, detection : UV at 254 nm). Two desired
fraction groups were collected and their solvent was evaporated. The residue of the first
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for injection may be presented in unit dosage forme.g. in anpoul es
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?tlg?r gl ycer Ifdltered off and drle\é\l()vacuum) yielding fraction 1 (57%; mp: 188°C). This fraction
was recrystallized from ACN. The precipitate was filtered off and dried, yielding
fraction 2 (5.3 g). All crystallization filtrates were collected and the solvent was
evaporated. The residue, as well as fraction 2 were purified by column chromatography

25  oversilica gel (eluent : CH;Clp/(CH30H/NH3) 90/10). The pure fractions were

collected and the solvent was evaporated The solid residues were dried, yielding 5.6 g
of (+)-c1s-4-ammo-5-chloro-2-methoxy-N-(3—methoxy-4—p1per1dmyl)benzannde (i.e.
(+)-norcisapride); [a]D +5.60° (c = 1 % w/v in CH30H) (compound 1).

30 Example A.3
A mixture of intermediate (1) (0.044 mol, 17 g) and pofassium hydroxide (24 g) in
2-propanol (250 ml) was stirred and refluxed for 6 hours. The reaction mixture was
cooled and the solvent was evaporated. Water was added. The solvent was evaporated.
The residue was stirred in water, then filtered and the solid was crystallized from ACN.
35  The precipitate was filtered off, and dissolved in DCM. The organic solution was
washed with water, dried, filtered and the solvent was evaporated. The residue was
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from Dai dél CBrarnplalB.1. eS80y ii @.cedtmsnmﬂl@an 30 A Synthesis of

(+)-norci saprB
714" no- 5. BHfR doss PRI odind haryng i ¥949 YR 15 hougs g fom oo
car boxyl at e (we@?rﬁw prefrgatgyl “(l@&é%pptcisiapudfi or spivent mmnam lchnqnwadwmh
168) was an 6RPadAingdratioh ‘éf hiagnémﬁﬂ Eﬁlﬁﬁﬁé MeYOg i, &, 68 %00 ml)
chr omat ograph pover C@Mgﬁgﬁ kg; I Aternal” dia (1D :
110 mm el ue n he qusst.g Ffaﬁ‘med'l"@fF%@ lavage wasgsgsssgdpver g Pgﬂpﬁi Pf # hours
flowrat @0 AfferchAliénge! Eiquie kwolsi witliin WHotis odbrkred Bdmost Weved & t1tebl animals
‘; regffj'ugnm?r ?Egéﬁtgf&ﬁh%ﬁédlﬁﬁkﬁ%ﬁagf sl e'posit lvc\a/se rr‘:bms GYAROL LS erethQ) reflect
significant acceleration of the MgSOy-induced intestinal lavage. Doses in the active
dose range were given to five animals each, tested in separate experimental sessions
including solvent-treated control animals. All-or-none criteria, based on the
25  distribution of the results obtained in a large number of solvent-treated animals, were
used to calculate EDsg-values (effective dose) and 95% confidence limits according to
Finney’s iterative method (Finney, 1962).
As illustrated in table B.1, a small increase in dose from 0.032 mg/kg to 0.15 mg/kg

was sufficient to obtain diarrhoea with 1 hour after challenge with magnesium sulphate.
30
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thenfilteredhaq t%ea_oﬁ LS ized fr
1§ test. Ceénfrally actmg Serotonin antagonists are potentlal antipsychotic drugs, in
particular when simultaneously displaying dopamine antagonism in the first part of this
test. Finally, a-adrenergic antagonistic activity of the test compounds is evaluated by
challenging the same rats, subcutaneously pretreated with different doses of the test

25  compound, with norepinephrine which is an c-adrenergic agonist.

The experimental data are summarized in Table B.2 and expressed as EDsq values in
mg/kg body weight, which are defined as the dose at which each of the tested
compounds protects 50% of the tested animals from a relevant response evoked by the
30  above-mentioned challenging substances. Column APO lists the results of the
apomorphine challenge, indi'cating central dopamine antagonistic activity. Column
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20  Division), HP7 DGDT-1000 (Hewlett-Packard CY)]. The organ bath was filled with a
Tyrode solution, (37.5°C), gassed with a mixture of 95% O and 5% CO,. After a
stabilisation period of 20 minutes, methacholine (3.10- M, 30 seconds contacttime) -

AV @

was added to the bathfluid in order to evaluate the potential maximal contraction,

whereafter the bathfluid was refreshed. Subsequently, the serotonin agonist 5S-OH-K
25 (30 seconds contact time) was added (final concentration 3.10-6 M) at intervals of 10

minutes, the bath fluid being refreshed 30 seconds after each addition. After reaching

reproducible contractile effects, a Single dose of the test compound was added to the

bath fluid followed 5 minutes later by addition of 5-OH-K. After establishing the log

concentration-responds curve of the test compound, ICsg values reducing the 5-OH-K
30  induced effect by 50% were calculated by linear regression analysis.

Compound 1, i.e. (+)-norcisapride has an ICsq of 93 nM; and compound 2, i.e.
(-)-norcisapride has an ICsp of 450 nM.
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val ues in development was observed. The twitch response was decreased (by voltage reduction)

to about 80 % of that operative at maximal voltage. By adjusting the voltage carefully
it was possible to obtain a submaximal twitch response which did not vary over at least
2 hours. When the twitch responses were stable for at least 15 minutes, the test

25  compound was added to the bath fluid for 30 minutes. If the test compound caused less
than 50 % inhibition, cisapride 3.10-7 M was added to the bath fluid to find out whether
the test compound could antagonize the stimulatory effect of cisapride. If the test
compound caused more than 50 % inhibition, naloxone 10-7 M was added to find out
whether the inhibition was mediated via opiate receptors. After the addition of either

30  cisapride or naloxone, a supramaximal stimulation was given again. Afterwards, the
electrical stimulation was discontinued and a second cumulative concentration-response
curve with acetylcholine was given. These two cumulative concentration-response
curves of acetylcholine were given in order to distinguish effects via a decreased
acetylcholine release, from 2 direct anticholinergic effect or to distinguish effects via

35  enhanced release of acetylcholine from sensitization of muscarinic receptors. The ECsq
(i.e. the concentration that stimulates the response to electrical stimulation by 50%) of a
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0 minutes. Af'terwards without refreshmg the bathfluid, cisapride 3.10-7 M was

20  added to evaluate a possible SHT4 effect. When the contraction, caused by cisapride
obtained a stable maximal level, methacholine 3.10-6 M to evaluate a potential anti-
cholinergic effect, was added to the bath fluid until 2 maximal contraction was
obtained. The ECsq (i.e. the concentration that stimulates the maximal tone effect by

50%) of a compound, was calculated using linear regression analysis.
25

Compound 1, i.e. (+)-norcisapride has an ECsg of 1.9 pM; and compound 2, i.e.
(-)-norcisapride has an ECsq of 11 uM.

30 C. Pharmaceutical composition examples
C.1 Film-coated tablet

The active ingredient, the lactose, and the unmodified starch were mixed in a fluid-bed
process and the thus obtained powder was sprayed with a solution of HPMC in water.
The homogeneously wetted granules thus obtained were dried, sieved together with

35  microcrustalline cellulose, croscarmellose sodium, colloidal anhydrous silica and Mg
stearate. The sieved powder was mixed and compressed to tablets. The coating
suspension was prepared by first dissolving HPMC and propylene glycol in water and
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were stimd at Lectrically (power stinu ) at a fre of 0.1 Hz
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total weight of coating : 7.15mg

30  (*1) 200 mesh is an indication of the type of lactose monohydrate that is used.
(*2) HPMC means hydroxypropyl methylcellulose, the number “2910” refers to the
type of hydroxypropy! methylcellulose that is used. The first two digits,*“29”, represent
the approximate percentage of methoxylgroups and the third and fourth digit,*“10”

represents the approximate percentage of hydroxypropylgroups..
35 :

Also indicated is the viscosity (15 mPa.s) of a 2% aqueous solution measured at 20 °C.
This is an indication of the molecular weight of the HPMC that is used.



25 conpound was added to the bath fluid for 30 mnutes. If the test

conpound c S than 50 % i nhibition, cisapride 3.10-
added to tﬁgagg@#ggl uid to find out whether t he test co%ﬁ%’% d

ant agoni ze the stinulatory effect of ci sapﬁl_de. If the test conpound
caused nore than 50 % i nhibition, naloxone 10-[err] Mwas added to find out
whet her the inhibition was nedi ated via opiate receptors. After the
addition of either 30 ci sapride or nal oxone, a supranmaxi mal stinulation
was gi ven agdi: t. t he el ectrical stinulation was

N
di scont i nued i L on-re _
W th acetyl chl nE-eat e WA ¢ At B b O Bo BRREITR 2 rblstinBL ponse

curves of aceAPPRE@MSI i ne were given in order to distinguish effects via a
decr easedd acetylcholine release, froma direct anticholinergic effect

or to distingypshienffects via 35 enhg.%‘ﬂ.g rel ease of -ac até(zl' oline from
sensitizati onr %{E@(iari nic receptors. e ECJerr] ?I . €. ‘the
% -5t

concentration imul ates the response to electrical stinulation by
509 of a  (+)-norcisapride 10.387 mg 5.8 - 22-
conpound, wa | cul at,e Sj | i near ssi on anal ysi gmn t he test
conpound Sla&@ eﬁ@@"@%f#ﬁ?@‘?%ﬁ‘ li8'9'5&}?1‘3p0und 1, i e.%1 +) - nor ci sapri de
has an EdPer rinmddifiedinaizestdrctand conpoBéechg?, i.e. 5  (2ponorcisapride has
an EClerr] of Exanpl e , " CQuinea-pig l.on coaxi al

stinmul ation” mﬁ:r&ﬁs&l%eeggl&l%sg of bothlgg?gm (body wei gh(tiB'wQ 450 g), were
killed by dediyvidenedq?0 The col on3.-83gndens was ren®®ed and rinsed,

whereafter seagagibionPéteamer oxi mately 3 gogl, | engt h weregRrepared. These

6. ]
strips were su eg?eﬂ i.n an,organ bath (100" nm) and connected to an
i sotonic trarfé’zlg usiliGae| oad of é%;mq Di spl acenent 9 ansducer

Control UWhit golysestsaee2(ci entific | nstrupe8mdi vision); HPp71 DGDT 1000

(Hewl et t - Packar d).] . . Or gan was filled with a DeJal on

sol ution (37. t%er? léﬁt,&ég%?&e?\/vith a ?%BOWE xture of 95 %O0[err] and 5 %
CJerr]. After a stabilization period of 20 m nutes, 15 met hachol i ne
3.10-6 M was pgiletcbe the bathfluid in order to evaluate the potenti al

maxi mal effect of the strip (contact tinme 30 seconds); thereafter, the

bat hf | ui d was(*)-norcisapgifle-galtagratghi s was13.8pamg ed at inter¥3bs of 10 ninutes

until a repr adICROCEINC®er was ebyasnggl after addgykgn of
nmet hachol i ne. _There Iter the test corrpo_rgd was added for 10 m nutes.

Afterwards, VWPHEUPCHSE S t he bat hf [4iME cisapride 3498-[err] Mwas 20
added to evalaeodloslahagnysisousisiicaHT[ err] ef0.6¢tmg When t he coggraction, caused

by ci sapride Mg stearate 1.8 mg 1.00




L]
obtained a stable maxi mal |evel, nmethacholine 3.1 O-[err] Mto evaluate a
‘potential &y b9/02496 cholinergic effect, was added to the bRGI/ERISO4IN[nt | |
a maxi mal contraction was obtained. The EC[err] (i.e. the
concentration that stinmulates the maxi mal -2®ne effect by 509 of a
conpound, was cal cul ated using linear regression analysis. 25
Conpound 1, iCEAIMIS)-norcisapride has an ECferr] of 1.9 [err]M and
conmpound 2, i.e. (-)-norcisapride has an ECJerr] of 11 [err]M 30
C. Pharnmaceutj ca coated tabl et
The active in ig eélpé?ﬁ sf%grqugpgzgngﬁgayﬁ%e%ﬁgéf =ga starch were nixed in
a fluid-bed process and the thus obtaiped powder was Sprayet-wth-a
solution of HPMC in water. The h e

edusly vvetted
obtai ned were dried, sieved togeyne y m Cr ocr usta mﬂn”@!‘ﬂ IE””"I

croscarnell ose sodium coll oi N an

The sieved powder was m xed and c essé&l tTO abI ets The coating
suspensi on was prepared by first di s€6Hyi ng HPMC and propyl ene glycol in
wat er and (cis) -23-

adding this solution to a honegi nized m xture of water, talc, titanium
di oxi de and the dye..,The coating suspensi on was sprayed onto the
tablets in a coa?%%gsééﬁgpgt us at i ncreased tenperature. Tabl et
core of tablet: &) separafingdhecertantiomers of cis-ethyl 4-(4-amino-5-chlora@emethoxy-

% (W W) - A
tabl et core lzerszox(aiurnézl@;pmegmx?f L]) plpgrrlg[hrn gtc %rboi%latf hqmd chromatogr%@f %
w W) 10 | act osevergrrhifpbistationapophasesands 1)  107. 73 59.85 %
( m:J
(W w) UNNogy fsb&ﬁn@%hezﬁacifoﬂfhﬁbmg a specific rot%ﬁoﬁ)ﬁx]@ in methanol that 1s 20.00 %
(ww 10 HPMC 2910 15 nPa. s d) .00 % (wWw
m crocrystalline c?’ﬂﬂ%‘é‘@ry’ 12. 60 ny 7.00 %(vv/vv)
croscarnel | ose scydsalmolysing said fractxon tb(+3honajsapride. ' 3.00 % (W w
col | oi dal anhydrous silica 54 ny 0.30 % (W w
magnesi u TSSt eir ak process according to claxm 1 wq'xeggn the chiral stationar9 'pgase 1S gcel\fll}lose or
amylose polysaccharide.

3. A process accordirig to claim 2 wherein the eluent is a mixture of hexane and an

alcohol.
20
4. A process according to claim 1 wherein solvolysis comprises hydrolysis in a basic
aqueous medium.
5. (+)-Norcisapride obtainable by a process of any of claims 1 to 4.
25
6. A compound according to claim 5 containing at least 90 % by weight of the
(+)-stereoisomer and 10 % by weight or less of the (-)-stereoisomer.
7. A compound according to claim 5 containing more than 99 % by weight of the
30 (+)-stereoisomer.
8. (4)-Norcisapride according to claim 5 substantially free of its (-)-stereoisomer.
9. (+)-Norcisapride having a specific rotation'[ot]lz)o in methanol that is dextrorotatory
35 :
-
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total weight of the tablet core: 180.00 ny Filmcoating of tablet:

20 i ngredl ent anmount PCT HP08M0 4103
versus codVPAY024%  pve 2910 15nPa. s 4.00 ny

55.95 % (w w) Propyl ene glycol -26- 1.00 ny

13.99 % (w w) Ti tani um di oxi de (E171) 1.20 ny 16. 78
% (ww 25 Talc . 11.19
% (W W) 10. V) {Nprcisapridechawifigespeeiflicoptical rormtipn [G]ﬂs%ut +5.60° (c= 1P o
(W' w) t oAl inwRéHiMolRf coati ng: 7.15 mg 30 (*1) 200 nesh is
an indication of the type of |actose nonohydrate that is used. (*2)
HPMC neans hydr ox opyl et hyl cel | ul se t he nunbe "2%*0" refers to the
type of hydr éﬁ‘%’ls?&l’é S ERUTI ‘t“ﬁ&?nﬁi%“rﬂfé%" rst two
digits,"29", represent t he appr oxi rrgte per cent age of nethoxylgroups——
and the t hi rd and fourth digit,"10" Epresents the a

percent age of hydroxypropyl gr oups. % so indicat egﬂmﬂ "'E'ﬂ""m,”m
viscosity (15 nPa.s) of a 2%atjueo Iﬁ'of W8ired at 20 |

This is an indication of the no | ar gei ghts of the HPI\/Cthat |s used

- 24- C.2 Non-coated tablet. OCH; The ingredients were mxed in a
iplngpgfj?;%[ m Xeésql%-as Bintino- gcl'gc?m%%n O%IN— -methoxy-cir)-&i / a‘}i&bsyl)benzarqagﬁ.l et
C21 (+)-norcisapride 10. 387 ny

| act ose nonofy dAgiharmaRutiedly accepkdble 36id a@Bition salt of a cofpodnd accordmg to any

of claims S to 11.
10

13. A pharmaceutical composition comprising a pharmaceutically acceptable carrier,
and as active ingredient a therapeutically effective amount of a compound as
described in any one of claims S to 12. '

15  14. A process for preparing a pharmaceutical composition as claimed in claim 13
wherein a therapeutically effective amount of a compound as defined in any one of
claims 5 to 12 is intimately mixed with a pharmaceutically acceptable carrier.

15. Use of a compound as defined in any of claims 5 to 12 for the manufacture of a
20 medicament for the treatment of gastro-intestinal disorders associated with an
overstimulation of 5-HT3-receptor activity.

16. Use of a compound as defined in any of claims 5 to 12 for the manufacture of a
medicament for the treatment of gastro-intestinal disorders associated with an
25 understimulation of 5-HT4-receptor activity.

17. Use of a compound as defined in any of claims 5 to 12 for the manufacture of a
medicament for the treatment of gastro-intestinal disorders simultaneously
associated with an understimulation of the 5-HT4-receptor activity and an

30 overstimulation of the 5-HTs-receptor activity.

18. Use according to any of claims 15 to 17 while avoiding central nervous system
effects.
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rragnesi um st earate

Perot s AT 0.5 ot
K90 R s 2.0

0.9 ngy . 0. col | oi dal . as¥yydrous silica . 0.54 ny

0.3 15 pol ysor bat e 20I " 0. 18]'”?) - 0.1

Tot al wei ght bl.et : : e 2 . .

(+) - nor ci gapr ?%’e- %féﬁ%é?’flﬁé? any giglgﬂgg}‘r%m 17 with Jecre?‘sed%%soff@‘dwxﬂs@ﬁ&ﬁﬂﬁc
157. 23 ny errects. 87. 35 croscarnel | ose sodi um 7.2 ny

4. 00 col | oi dal anhydrous silica 0.54 ny 0.3 My
stearate

REPL ACENENT Sﬁ E%Jse according to an} ofcldfins 15t0 17 in patieptf %pg)c%ptible to cardiovascular

CLAIMB 1.3 Use oflrug:iptemaations.apri de for the manufacture of a medi cament for
the treatnent of gastro-oesophageal refl ux. 2. Use of (+)-norcisapride

f th nuf agt ' . I.Lrktabl e. bowel
syndrone. or drgr Chasr bF ORBerad & Eitine 6 any of Oichd S8 [FRlr o plabluthie B0
(+) - nor ci sapr i deMedicamsat faatigrting ST pmediatstidiserderstant givoiding éantial pervownt
of eating disordgystem effdetsUse according to claim3 wherein the eating

di sorder jg anorexi a.

22. Use according to claim 21 wherein the disorder is irritable bowel syndrome or
diarrhea-predominant irritable bowel syndrome.

23. Use according to claim 21 wherein the disorder is cytotoxic drug emesis or
15 radiation induced emesis.

24. Useof a cémpound as defined in any of claims 5 to 12 for the manufacture of a
medicament for treating eating disorders.

20 25. Use according to claim 24 wherein the eating disorder is anorexia.

26. Use of a compound as defined in any of claims 5 to 12 for the manufacture of a
medicament suitable for accelerating intestinal cleansing with a laxative.

25  27. Ause according to claim 26 wherein the laxative is an osmotic agent.

28. A use according to claim 26 wherein the laxative is a polyethylene glycol
(PEG)-electrolyte solution. '

30 29. Use of a compound as defined in any of claims 5 to 12 for the manufacture of a
medicament for treating 5-HT4-mediated disorders and avoiding central nervous
system effects. '

30. Use according to claim 29 wherein the disorder is hampered or impaired
35 gastrointestinal transit.

31. Use according to claim 29 wherein the disorder is hampered or impaired gastric
emptying.
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5. Use of (+)-norci s m" i‘%t he marTf acture of a nedi carrent sui tabl e

*for accel eratln I nt ,’! with a | axative. . S4984 di ng
to claim 9”%?8’10 % th ﬁ ” osnotic agent.. A ug% g

according to claim5 wherein the ’ aXat i vepgs a pol yet hyl ene gl ycol (PEQ
-electrol yte sol ution. 8. Use of (+)- norC|sapr|de for the manufacture of

a nedi canent_ f t he_.treat nen r ai red ast r.oi pt esti nal
transit. (L)éiﬂ eopding fﬂﬁl@,tgé%wﬁla@ng&e ﬁ?‘ﬂggﬁﬁg WE cament
for t he treat ment .of hanpered or inpaired gastric errptyl ng.

REPLACEMENT 33188de according to claim 29 wherein the disorder dyspepsia or gastroparesis.

5 34, Compounds of formula (V) wherein the piperidine ring has the absolute
configuration (3S,4R) and PG is methyloxycarbonyl, ethyloxycarbonyl,
tert-butyloxycarbonyl or phenylmethyl.

QCH,

OCH, cl
10
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