PCT

WORLD lNTELLECTUAL_ PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 6.

(11) International Publication Number: WO 99/65490

AG1K 31/445 A3 . ,
(43) International Publication Date: 23 December 1999 (23.12.99)
{21) International Application Number: PCT/US99/13100 | (81) Designated States: AE, AL, AM, AT, AU, AZ, BA, BB, BG,

(22) International Filing Date: 10 June 1999 (10.06,99)

(30) Priority Data:
60/089,225
60/122,236

15 June 1998 {15.06.98)
1 March 1999 (01.03.99)

us
Us

(71) Applicant: SEPRACOR, INC. [US/US]; 111 Lecke Drive,
Marslborough, MA 01752 {US).

{72) Inventors: RUBIN, Paul, D.; 37 Greystone Lane, Sudbury,
MA 01776 (US). BARBERICH, Timothy, J.; 40 Elm Street,
Concord, MA 01742 (US).

(74) Agents: LAWRENCE, Stanton, T., Iil et al; Pennie &
Edmonds LLP, 1155 Avenue of the Americas, New York,
NY 10036 (US).

——

BR, BY, CA, CH, CU, CZ, DE, DK, EE, ES, FI, GB,
GD, GE, GH, GM, , HU, ID, IL, IN, IS, IP, KE, KG,
KP, KR, KZ, L.C, LK, LR, LS, LT, LU, LV, MD, MG, MK,
MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, 86, 8],
SK, SL, TI, T™™, TR, TT, UA, UG, UZ, VN, YU, ZA, ZW,
ARIPO patent (GH, GM, KE, LS, MW, $D, SL, SZ, UG,
ZW), Burasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European patent (AT, BE, CH, CY, DE, DK, ES, FI,
FR, GB, GR, [E, IT, LU, MC, NL, PT, SE}, OAPI patent
(BF, BJ, CF, CG, CI, CM, GA, GN, GW, ML, MR, NE,
SN, TD, TG).

Published

With internattonat search report, '
Before the expiration of the time limit for amending the claims
and to be republished in the event of the receipt of amendments.

(88) Date of publicatinn of the international search report:

13 April 2000 (13.04.00)

{34) Title: USE OF OPTICALLY PURE (-} NORCISAPRIDE IN THE TREATMENT OF APNEA, BULIMIA, AND OTHER

DISORDERS

(57) Abstract

Methods for the prevention, treatment, or management of apnea, apnea disorders, bulimia nervosa, irritable bowel syndrome, urinary
incontinence, bradycardia, bradyarthythmia, syncope, other disorders, or symptoms thereof using (<) norcisapride, or a pharmaceutically

acceptable salt thereof, substantiaily free of its (+) sterecisomer.




WO 99/65490 PCT/US99/13100

USE OF OPTICALLY PURE (-) NORCISAPRIDE IN THE TREATMENT OF APNEA, BULIMIA, AND OTHER
DISORDERS

1. FIELD OF THE INVENTION

5 The invention relates to methods of prevention, treatment, or management,

of apnea, apnea disorders, bulimia, other disorders, or symptoms thereof.

2. BACKGROUND OF THE INVENTION

Apnea is defined in Stedman 's Medical Dictionary, 26™ Edition, Williams

10 and Wilkins (1995), as the absence of breathing. There are a number of disorders associated
with apnea, which are characterized by interrupted breathing in which a person stops
breathing long enough to decrease the amount of oxygen and increase the amount of carbon
dioxide in the blood and brain. Fach type of apnea involves the absence of airflow at the
nose or the mouth, typically for at least 10 seconds.

‘15 Various apnea disorders exist, including: central apnea, which results from
medullary depression and inhibits respiratory movement; deglutition apnea, which is the
inhibition of breathing during sWallowing; obstructive or peripheral apnea, which is eithera
result of obstruction of air passages or inadequate respiratory muscle activity; sleep apnea,
which is central and/or obstructive apnea during sleep; and sleep induced apnea, which

20  results from failure of the respiratory center to stimulate adequate respiration during sleep.

Obstructive apneas usually occur in obese men and are much less common
in women. The obesity, perhaps in combination with aging body tissues and other factors,
leads to narrowing of the upper airways. Tobacco smoking, excessive alcohol use, and lung
diseases, such as emphysema, increase the risk of developing obstructive apneas.

25 For those suffering from sleep apnea, quitting smoking, avoiding excessive
use of alcohol, and losing weight are commonly the first behavioral steps for treating the
disorder. In order to inhibit or avoid apnea, heavy snorers and people who often choke in
their sleep should not take tranquilizers, sleep aids, or other sedating drugs:

Sleep apnea is onc of the most commeon forms of apnea. Rarely, a person

30 who has severe sleep apnea needs a tracheostomy, a surgical procedure that creates a
permanent opening into the windpipe through the neck. Sometimes other surgical
procedures are performed to widen the upper airway and alleviate the problem. However,

such extreme measures are seldom needed and never desired.
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Apnea can also be treated by non-invasive means by administering o a
patient a therapeutic agent. U.S. Patent No. 5,075,290 discloses the medical treatment of
obstrictive sleep apnea and assaciated symptoms, such as snoring, by the administration of
the nucleoside uptake b]_ocker, dipyridamole, during sleep. U.S, Patent Nos. 5,502,067 and
5,407,953 disclose a method of treating sleep apnea, hyponea and snoring in a human
patient by administering a pilocarpine compound. U.S. Patent No. 5,422,374 discloses a
method of treating sleep apnea by the administration of ubidecarenone to a patient. U.S.
Patent No. 5,356,934 discloses a method of employing (R)-fluoxetine to treat sleep apnea.

Bulimia nervosa, or bulimia, is a disorder described in the Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition, American Psychiatric Association,
1996 ("DSM-IV"), which is characterized in part by recurrent episodes of binge eating
during which the patient experiences a loss of control resulting in over ¢ating and seif-
induced vomiting. The disorder primarily afflicts females of upper and middle
socioeconomic status, especially college-age women.

Currently, two approaches for treating bulimia are used: cognitive-
behavioral and pharmacological. Traditional pharmacological treatments invelved
antidepressants. More recent research into the fundamenta) causes of bulimia, however, has
suggested other pharmacological treatments. In particular, some researchers have argued
that the pathophysiological characteristics driving the behaviors characteristic of bulimia
involve an increase in the basal tone of the vagal nerve, and have suggested that racemic
ondansetron may be useful for the treatment of bulimia. Faris, P, L. et al., Biol. Psychiatry,
32:462-466 (1992); Dumuis et al., N.§. Arch. Pharmacol., 340:403-410 (1989).

Cisapride, chemically named cis-4-amino-5-chloro-N-[1-[3-(4-
fluorophenoxy)propyl])-3-methoxy-4-piperidinyl]-2-methoxybenzamide, is a benzamide
derivative, the parent compound being metoclopramide. Schapira et al., Acta
Gastroenterolog. Belg., L111:446-457 (1990). Benzamide derivatives have several
prominent pharmacological actions due to their effects on neuronal systems modulated by
the neurotransmitter serotonin.

Because of their modulation of the serotonin neuronal system in the
gastrointestinal tract, many benzamide derivatives are effective antiemetic agents and are
commonly used to control vomiting during cancer chemotherapy or radiotherapy. Costall e
al., Neuropharmacology, 26:1321-1326 (1987). This action is almost certainly the result of
an ability to block serotonin at specific sites, particularly type-3 5-hydroxytryptamine



10

25

WO 99/65490 PCT/US99/13100

(5-HT,) receptors. Clarke er al,, Trends in Pharmacological Sciences, 10:385-386 (1989).
In theory, chemotherapy and radiation therapy can induce nausea and vomiting by
damaging enteroch omaffin cells in the gastrointestinal tract. As a result, the
neurotransmitter serotontin is released and stimulates both afferent vagal nerve fibers (thus
initiating the vomiting reflex) and serotonin receptors in the chemoreceptor trigger zone of
the area postrema region of the brain. The anatomical site for this action of the benzamide
denivatives, and whether such action is central (CNS), peripheral, or a combination thereof,
remains unresolved, Bames ez al., J. Pharm. Pharmacol., 40:586-588 (1988).

Racemic cisapride is used primarily to treat gastroesophageal reflux disease
("GERD"), which is characterized as the backward flow of the stomach contents into the
esophagus. Cisapride is commercially available as the racemic mixture of the cis
diastereomeric enantiomers of cisapride known as PROPULSID*.

The co-administration of racemic cisapride with other therapeutic agents
causes inhibitory problems with the metabolism of cisapride by the liver. For example,
ketoconazole has a pronounced effect on cisapride kinetics resulting from the inhibition of
the metabolic elimination of cisapride and leads to an 8-fold increase of the steady-state
plasma levels. Physician's Desk Reference®, 52™ Edition, Medical Economics Co., Inc.,
1998. Interaction of racemic cisapride and other therapeutic agents can also potentiate
cardiovascular side effects, such as cardiotoxicity. This potentiation occurs when other
drugs present in the patient's system interfere with the metabolism of cisapride, thereby
building up racemic cisapride in the body.

These interactions are a significant drawback to the use of racemic cisapride;
in particular, because racemic cisapride is often used before, with or immediately after
another therapeutic agent. In addition, administration of racemic cisapride to a hiiman has
been found to cause adverse effects such as cardiac arrhythmia, including ventricular
tachycardia, ventricular fibrillation, Q; prolongation, and torsades de pointes, central
nervous system ("CNS") effects, increased systolic pressure, interactions with other drugs,
diarrhea, abdominal cramping and cardiac depression,

Racemic cisapride is almost completely absorbed after oral administration to
humans, but bioavailability of cisapride is only 40-50% due to rapid first-pass metabolism
in the liver, Van Peer et al., in Progress in the Treatment of Gastrointestinal Motility
Disorders: The Role of Cisapride, Proceedings of a Symposium in Frankfurt, Germany,
November 1986, Excerpta Medica, A.G. Johnson and G Lux Eds., Amsterdam, pp. 23-29

-3
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(1988). More than 90% of a dose of racemic cisapride in humans is metabolized mainly by
oxidative N-dealkylation of the pipendine nitrogen or by aromatic hydroxylation occurring
on either the 4-fluorophenoXy or senzamide rings. Meuldermans er al., Drug Metab.
Dz'Spoﬁ., 16(3):410-419 (1988); and Meuldermans et al., Drug Metab. Dispos., 16(3):403-
409 (1988). Norcisapride, chemically named 4-amino-5-chloro-N-(3-methoxy-4-
piperidinyi)-2-methoxybenzamide, is a metabolite of cisapride.

Recently, investigators have reported that the optically pure (-) stereoisomer
of the cisapride metabolite norcisapride exhibits many of the useful characteristics, but
without certain of the attendant side effects of racemic cisapride. U.S. Patent No. 5,712,293
discloses methods of treating gastroesophageal reflux disease, and other conditions,
including emesis, dyspepsia, constipation, gastroparesis, intestinal pseudo-obstruction, and
post-operative ileus using (-) norcisapride.

It is desirable to provide safe and effective methods of preventing, treating,
or managing apnea, apnea disorders, bulimia nervosa and related disorders, or symptoms
thereof, particularly a treatment that allows the patient to undergo other related therapies

without adverse effects or drug-drug interactions.

3. SUMMARY OF THE INVENTION

The present invention encompasses the use of the optically pure {-)

norcisapride, or a pharmaceutically acceptable salt thereof, substantially free of its (+)
stereoisomer, in preventing, treating, or managing apnea, apnea disorders, bulimia, irritable
bowel syndrome, asthma, urinary incontinence, syncope, bradycardia, bradyarrhythmia, or
symptoms thereof. It should be understood that the invention encompasses any
combination of preventing, treating, or managing each disorder or multiple disorders.

This invention also relates to pharmaceutical compositions adapted for the
prevention, treatment, or management of a patient suffering from a vagal nerve mediated
disorder or symptoms thereof, which comprises a therapeutically effective amount of ()
norcisapride, or a pharmaceutically acceptable salt thereof, substantially free of its (+)
stereoisomer.

This invention also relates to pharmaceutical compositions adapted for the
prevention, treatment, or management of a patient suffering from apnea, apnea disorders, or
symptoms thereof, which comprises a therapeutically effective amount of (-) norcisapride,

or a pharmaceutically acceptable salt thereof, substantially free of its (+) stereoisomer.

-4.
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This invention further relates to pharmaceutical compositions adapted for the
prevention, treatment, or management of bulimia, irritable bowel syndrome, asthma, urinary
incontinence, bradycardia, bradyarrhythmia, syncope, related disorders, and symptoms
thereof in a mammal, which comprises a therapeutically effective amount of (-)
norcisapride, or 2 pharmaceutically acceptable salt thereof, substantially free of its (+)
stereoisomer, said amount being sufficient to alleviate symptoms of said conditions while
reducing or avoiding adverse effects associated with administration of racemic cisapride.

| The invention also encompasses single unit dosage forms of optically pure
(-) norcisapride, or a pharmaceutically acceptable salt thereof, substantially free of its (+)
stereoisomer, which comprise from about 0.5 mg to about 500 mg of active ingredient in a
compressed tablet. This dosage form is particularly suitable for the prevention, treatment,
or management of apnea, apnea disorders, bulimia, irritable bowel syndrome, asthma,
urinary incontinence, bradycardia, bradyarthythmia, syncope, related disorders, or

symptoms thereof.

4. DETAILED DESCRIPTION OF THE INVENTION

The present invention encompasses the use of optically bure (-) norcisapride,
or a pharmaceutically acceptable salt thereof, substantially free of its (+) stereoisomer, in
preventing, treating, or managing disorders, including, but not limited to, apnea, apnea
disorders, bulimia, immtable bowel syndrome, asthma, urinary incontinence, bradycardia,
bradyarrhythmia, syncope, and related disorders, or symptoms thereof. Apnea or apnea
disorders include, but are not limited to, central apnea, deglutition apnea, obstructive or
peripheral apnea, sleep apnea, and sleep induced apnea, or a combination thereof.

The present invention also encompasses the use of optically pure (-)
norcisapride, or a pharmaceutically acceptable salt thereof, substantially free of its (+)
stereoisomer, in preventing, treating, or managing apnea, apnea disorderé, bulimia, irritable
bowel syndrome, asthna, urinary incontinence, bradycardia, bradyarthythmia, syncope, and
related disorders, or symptoms thereof, preferably while reducing or avoiding adverse
effects associated with administration of racemic cisapride.

In one embodiment, the present invention relates to a method of preventing,
treating, or managing bulimia comprising administering to a patient a therapeutically
effective amount of (-) norcisapride, or a pharmaceutically acceptable salt thereof,

substantially free of its (+) stereoisomer.

'_5-
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In another embodiment, the present invention relates to a method of
preventing, treating, or managing apnea or apnea disorders comprising administering to a
patient a therapeutically effective amount of (-) norcisapride, or a pharmaceutically
acceptable salt thereof, substantially free of its (+) stereoisomer.

In another embodiment, the present invention relates to a method for
preventing, treating, or managing conditions mediated by vagal activity in a patient
comprising administering a therapeutically effective amount of (-) norcisapride, or a
pharmaceutically acceptable salt thereof, substantially free of its (+) stereoisomer.

The present invention also encompasses a method of preventing, treating, or
managing irritable bowel syndrome comprising administering to a patient a therapeutically
effective amount of (-) norcisapride, or a pharmaceutically acceptable salt thereof,
substantially free of its (+) stereoisomer.

In another embodiment, the present invention relates to methods of
preventing, treating, or managing syncope, and in particular vasovagal syncope and cardiac
or carotid sinus syncope, which comprises administering to a patient a therapeutically
effective amount of (-) norcisapride, or a pharmaceutically acceptable salt thereof,
substantially free of its (+) stereoisomer.

The present invention further encompasses methods of preventing, treating,
or managing bradycardia or bradyarthythmia, which comprises administering to a patient a
therapeutically effective amount of (-) norcisapride, or a pharmaceutically acceptable salt
thereof, substantially free of its (+) sterecisomer.

In another embodiment, the present invention relates to a method of
preventing, treating, or managing asthma or asthma symptoms, which comprises
administering 10 a patient a therapeutically effective amount of (-) norcisapride, or a
pharmaceutically acceptable salt therecf, substantially free of its (+) stereoisomer.

The present invention also encompasses a method of preventing, treating, or
managing urinary incontinence, which comprises administering to a patienta
therapeutically effective amount of (-) norcisapride, or a pharmaceutically acceptable salt
thereof, substantially free of its (+) stereoisomer.

In another embodiment, this invention encompasses single unit dosage forms
of (-) norcisapride, or a pharmacentically acceptable salt thereof, substantially free of its (+)
stereoisomer, which comprise from about 0.5 mg to about 500 mg of active ingredient in a

compressed tablet. This dosage form is particularly suitable for the prevention, treatment,

: 6.
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or management of apnea, apnea disorders, bulimia, irritable bowel syndrome, asthma,
urinary incontinence, bradycardia, bradyarrhythmia, syncope, related disorders, or
symptoms thereof.

The vagus nerve is the largest nerve of the cranial nerves. There are two
main branches of the vagus nerve, each of which act to provide both motor and sensory
functions. The vagus nerves contain efferent fibers, which carry impulses from the nerve's
origin in the medulla obligata of the brain to a tissue or visceral organ, and afferent fibers,
which carry impulses from the organ back to the brain. It is present in a large portion of the
body, extending from the brain stem to the organs of the neck, chest, and abdomen, Vagal
stimulation occurs i a number of organs, including the heart, lungs, bronchia, trachea,
esophagus, stomach, pancreas, small intestine, large intestine, colon, liver, gall bladder, and
portions of the urinary tract.

Without being limited by theory, it is believed that symptoms of bulimia,
irritable bowel syndrome, urinary incontinence, bradycardia, bradyarrhythmia, asthma, and
syncope, particularly vasovagal syncope and cardiac or carotid sinus syncope, are affected
by the basal tone of the vagus, or vagal, nerve.

Without being limited by theory, it is further believed that by blocking 5-
HT-induced depolarization in the vagus, or vagal, nerve, (-) norcisapride lessens or inhibits
symptoms of these disorders. Therefore, in one embodiment, the present invention relates
to the use of optically pure (-) norcisapride, or a pharmaceutically acceptabie salt thereof,
substantially free of its (+) stereoisomer, in preventing, treating, or managing bulimia,
irritable bowel syndrome, asthma, urinary incontinence, bradycardia, bradyarrhythmia,
syncope, and related disorders, or symptoms thereof,

Additionally, the invention includes the use of (-) norcisapride, or a
pharmaceutically acceptable salt thereof, substantially free of its (+) stereoisomer, in
combination with other therapeutic agents. Examples of other therapentic agents include, _
but are not limited to, fluoxetine or the R or S stereoisomer thereof;
descarboethoxyloratidine; ondansetron or the R or S sterecisomer thereof, preferably R
ondansetron; ubidecarenone; dipyridamole; pilocarpine or the stereoisomers thereof;
primidone or the R or S stereoisomer thereof; orphenadrine citrate; and the like, as well as
any active metabolites thereof. Administration of () norcisapride, or a pharmaceutically
acceptable salt thereof, substantially free of its (+) stereoisomer, in combination with these

other therapeutic agents for the prevention, treatment, or management of apnea, apnea

-7



10

15

25

30

WO 99/65490 PCT/US99/13100

disorders, bulimia, irritable bowel syndrome, urinary incontinence, bradycardia,
bradyarrhythmia, asthma, syncope, or symptoms thereof in the methods of the present
invention, may be made either concurrently or sequentially, i.e., (-) norcisapride and at Irast
one other therapeutic agent may be administered as a combination, concurrently but
separately, or by sequential administration, The compositions administered in each of these
methods may be concurrent, sequential, or in any combination of concurrent or sequential.

The methods and compositions of this invention also include the benefit of
reducing or avoiding adverse effects associated with administration of racemic cisapride.
The invention also allows the concurrent or sequential use of antidepressant drugs, such as
tricyclic antidepressants, fluoxetine or its R or S stereoisomer, Zoloft®, and the like, and
other drugs, such as anti-anxiety drugs.

The term “patient” as used herein refers to mammals, particularly humans.

The methods of the present invention for the prevention, treatment, or
management of bulimia are particularly useful in adolescents and young adults. Ina
preferred embodiment, the method of preventing, treating, or managing bulimia is directed
to females from the ages of 13 to 25. It should be recognized that the methods of the
present invention can be used to prevent, treat, or manage bulimia in males and females.
including children and adults, notwithstanding the preferences mentioned above.

The me-thods of the present invention for the prevention, treatment, or
management of apnea or apnea disorders are particularly useful in obese men. Ina
preferred embodiment, the methods are directed to the prevention, treatment, or
management of obstructive apnea in obese men. It should be recognized that the methods
can be used to prevent, treat, or manage apnea or apnea disorders in males and females,
including children and adults, notwithstanding the preferences mentioned above, ~

As used herein, the terms "adverse effects" and "adverse side effects"
include, but are not limited to, cardiac arthythmia, cardiac conduction disturbances, appetite i
stimulation, weight gain, sedation, gastrointestinal distress, headache, dry mouth,
constipation, diarrhea, and drug-drug interactions. See, for example, Physician s Desk
Reference®, 52™ Edition, Medical Economics Co., Inc., pp. 1308-1309, 1998. The term
“cardiac arrhythmia" includes, but is not limited to, ventricular tachyrhythmia, torsades de

pointes, Q; prolongation, and ventricular fibrillation.



10

30

WO 99/65450 PCT/US99/13100

The term "racemic” as used herein means a mixture of the (-) and (+)
enantiomers of a compound wherein the (-) and (+) enantiomers are present in
approximately a 1:1 ratio.

The terms "substantially optically pure," "optically pure,” and “optically pure
enantiomers,” as used herein, mean that the composition contains greater than about 90% of
the (-) norcisapride stereoisomer by weight, preferably greater than about 95% of the
desifed enantiomer by weight, and more preferably greater than about 99% of the desired
enantiomer by weight, based upon the total weight of norcisapride. In other words, the term
“substantially free” means less than about 10 weight percent, preferably less than about 5
weight percent, and more preferably less than about 1 weight percent of {(+) norcisapride 1s
present according to the invention.

The terms “5-hydroxytryptamine receptor antagonist,” "serotonin receptor
antagonist," and "5-HT, receptor antagonist,” as used herein, mean a compound capable of
binding reversibly to a 5-hydroxytryptamine receptor, whether on the vagal nerve or
elsewhere in a mammal.

The phrases "bulimia” and "bulimia nervosa" are used herein consistently
with the definition according to DSM-IV.

The terms “apnea” and “apnea disorder,” as used herein, include, but are not
limited to, a disorder characterized by interrupted breathing, in which a person stops
breathing long enough to decrease the amount of oxygen and increase the amount of carbon
dioxide in the blood and brain.

The term "asthma," as used herein, is defined as a disorder characterized by
increased responsiveness of the trachea and bronchi to various stimuli, which results in
symptoms that include, but are not limited to, wheezing, cough, shortness of breath,
dyspnea, and the like. Asthma includes, for example, allergic asthma.

The term “syncope,” as used herein, is defined as a disorder characterized 'by ‘
loss of consciousness and postural tone caused by diminished cerebral blood flow. Syncope
includes, for example, Adams-Stokes syncope, cardiac syncope, carotid sinus syncope,
hysterical syncope, laryngeal syncope, local syncope, micturition syncope, orthostatic
syncope, postural syncope, swallow syncope, syncope due to seizures, syncope due to
pulmonary embolism, syncope of gradual onset, tussive syncope, vasodepressor syncope, or -

vasovagal syncope.
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The phrase "therapeutically effective amount of (-) norcisapride," as used
herein, means that amount of substantially optically pure (-) norcisapride, or a
pharmaceutically acceptable salt thereof, which, alone or in combination with other drugs,
provides a therapeutic bgncﬁt in the prevention, treatment, or management, or of apnea,
apnea disorders, bulimia, irritable bowel syndrome, urinary incontinence, bradycardia,
bradyarrhythmia, asthma, syncope, or one or more symptoms thereof. Different
therapeutically effective amounts may be applicable for each disorder, as will be readily
known by those of ordinary skill in the art.

. Substantially pure (-) norcisapride may be obtained from a racemic mixture
of cisapride, the chemical synthesis of which can be performed according to the method
described in European Patent Application No. 0,076,530 A2 published April 13, 1983, U.S.
Patent Nos. 4,962,115, 5,057,525, 5,137,896 , the disclosures of which are each hereby
incorporated herein by express reference thereto. See also, and Van Daele, et al., Drug
Development Res., 8:225-232 (1986} The metabolism of cisapride to norcisapride is
described in Meuldermans, W., ef al., Drug Metab. Dispos., 16(3):410-419 (1988) and
Meuldermans, W., et al., Drug Metab. Dispos., 16(3):403-409 (1988). The preparation of
racemic norcisapride is also known to those of ordinary skill in the art, particularly in view
of EP 0,076,530 A2 and U.S. Patent No. 5,137,896 to Van Daele, the disclosures of which
are hereby incorporated herein by express reference thereto.

Optically pure (-) norcisapride may also be obtained from racemic
norcisapride by HPLC separation or resotution of the enantiomers using conventional
means, for example, from an optically active resolving acid. The resolution of racemic
norcisapride is also known to those of ordinary skill in the art, particularly from Jacques, J.,
et al., Enantiomers, Racemates and Resolutions (Wiley-Interscience, New York, 1981);
Wilen, S. H., er al., Tetrahedron, 33:2725 (1977); Eliel, E. L. Stereochemistry of Carbon
Compounds (McGraw-Hill, NY, 1962); Wilen, 8. H. Tables of Resolving Agents and |
Optical Resolutions, p. 268 (E.L. Eliel, Ed. Univ. of Notre Dame Press, Notre Dame, IN,
1972).

In addition to separation techniques, such as those described above, (~)
norcisapride may be synthesized by stereaspecific synthesis using methodology well known
to those of ordinary skill in the art. Chiral synthesis can result in products of high
enantiomeric purity. However, in some cases, the enantiomeric purity of the product is not

sufficiently high. The skilled artisan will appreciate that the separation methods described

-10 -
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above may be used to further enhance the enantiomeric punty o1 {~) norcisapriae ovtainea
by chiral synthesis.

Optically pure (-) norcisapride may also be prepared from the racemic
mixture by enzymatic bi‘ocatalytic resolution. See, for example, U.S. Patent Nos. 5,057,427
and 5,077,217, the disclosures of which are incorporated herein by express reference
thereto.

The magnitude of a prophylactic or therapeutic dose of (-) norcisapride, or a
pharmaceutically acceptable salt thereof, substantially free of its (+) stereoisomer, in the
acute or chronic management of diseases and disorders described herein will vary with the
severity of the condition to be prevented, treated, or managed and the route of
administration. For example, oral, mucosal (including rectal), parenteral (including
subcutaneous, intramuscular, bolus injection, and intravenous), sublingual, transdermal,
nasal, buccal, and like may be employed. Dosage forms include tablets, troches, lozenges,
dispersions, suspensions, suppositories, solutians, capsules, soft elastic gelatin capsules,
patches, and the like. The dose, and perhaps the dose frequency, will also vary according to
the age, body weight, and response of the individual patient. Suitable dosing regimens can
be readily selected by those skilled in the art with due consideration of such factors. In
general, the total daily dosage for the conditions described herein, is from about 0.5 mg to
about 500 mg of (-) norcisapride, or a pharmaceutically acceptable salt thereof, substantiélly
free of its (+) stereoisomer. Preferably, a daily dose range is from about 1 mg to about 250
mg and more preferably, a daily dose range is between about 1 mg to about 100 mg.
Preferably, the active ingredient is administered in single or divided doses orally from one
to four times a day, or by slow intravenous injection. The most preferred route of
administration for the present invention is oral. The oral dosage forms may be conveniently
presented in unit dosage forms and prepared by any methods well known in the art of
pharmacy. '

In managing the patient, the therapy may be initiated at a lower dose, e.g.,
from about 0.5 mg to about 10 mg, and increased up to the recommended daily dose or
higher depending on the patient's global response. It is further recommended that children,
patients over 65 years, and those with impaired renal or hepatic function, initially receive
low doses, and that they be titrated based on individual response(s) and blood level(s). It
may be necessary to use dosages outside these ranges in some cases, as will be appérent to

those of ordinary skill in the art. Furthermore, it is noted that the clinician or treating
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physician will know how and when to interrupt, adjust, or terminate therapy in conjunction
with individual patient response.

Any suitable route of administration may be employed for providing the
patient with an effective dosage of (-) norcisapride, or a pharmaceutically acceptable salt
thereof, substantially free of its (+) stereoisomer. The most suitable route in any given case
will depend on the nature and severity of the condition being prevented, treated, or
managed.

The pharmaceutical compositions for use in the present invention comprise
optically pure (-) norcisapride, or a pharmaceutically acceptable salt thereof, substantially
free of its (+) stereoisomer, as the active ingredient, and may also contain a
pharmaceutically acceptable carrier, and optionally, other therapeutic ingredients. As used
herein, the term "pharmaceutically acceptable salt" refers to a salt prepared from
pharmaceutically acceptable non-toxic acids including inorganic acids, organic acids,
solvates, hydrates, or clathrates thereof. Examples of such inorganic acids are hydrochloric,
hydrobromic, hydroiodic, nitric, sulfuric, and phosphoric. Appropriate organic acids may
be selected, for example, from aliphatic, aromatic, carboxylic and sulfonic classes of
organic acids, examples of which are formic, acetic, propionic, succinic, camphorsulfonic,
citric, fumaric, gluconic, isethionic, lactic, malic, mucic, tartaric, para-toluenesulfonic,
glycolic, glucuronic, maleic, furoic, glutamic, benzoic, anthranilic, salicylic, phenylacetic,
mandelic, embonic (pamoic), methanesulfonic, ethanesulfonic, pantothenic,
benzenesulfonic (besylate), stearic, sulfanilic, alginic, galacturonic, and the like,
Particularly preferred acids are hydrobromic, hydrochloric, phosphoric, and sulfuric acids.
In a preferred embodiment, (-) norcisapride is administered as the free base or hydrate.

In practical use, (-) norcisapride, or a pharmaceutically acceptable salt
thereof, substantially free of its (+) stereoisomer, can be combined as the active ingredient
in intimate admixture with a pharmaceutical carrier according to conventional |
pharmaceutical compounding techniques. The camrier may take a wide variety of forms and
may comprise a number of components depending on the form of preparation desired for
administration. The compositions of the present invention include, but are not limited to,
suspensions, solutions and elixirs; aerosols; or carriers, including, but not limited to,
starches, sugars, microcrystalline cellulose, diluents, granulating agents, lubricants, binders,
disintegrating agents, and the like. Because of their ease of administration, tablets and

capsules are preferred and represent the most advantageous oral dosage unit form, in which
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case solid pharmaceutical carriers are employed. If desired, tablets may be coated by
standard aqueous or nonaqueous techniques.

Pharmaceutical compositions of the present invention suitable for oral
administration may be presented as discrete pharmaceutical unit dosage forms, such as
capsules, cachets, soft elastic gelatin capsules, tablets, or aerosols sprays, each containing a
predetermined amount of the active ingredient, as a powder or granules, or as a solution or a
suspension in an agueous liquid, a non-aqueous liquid, an oil-in-water emulsion, or a water-
in-oil liquid emulsion. Such compositions may be prepared by any of the methods of
pharmacy, but all methods inciude the step of bringing into association the active ingredient
with the pharmaceutically acceptable carrier which constitutes one or more necessary
ingredients. In general, the compositions are prepared by uniformly and intimately
admixing the active ingredient with liquid carriers or finely divided solid carriers or both,
and then, if necessary, shaping the product into the desired presentation. Oral solid
preparations are preferred over oral liquid preparations. One preferred oral solid
preparation is capsules, but the most preferred oral solid preparation is tablets.

For example, a tablet may be prepared by compression or molding,
optionally, with one or more accessory ingredients. Compressed tablets may be prepared by
compressing in a suitable machine the active ingredient in a free-flowing form such as
powder or granules, optionally mixed with a binder, Jubricant, inert diluent, granulating
agent, surface active agent, dispersing agent, or the like. Molded tablets may be made by
molding, in a suitable machine, a mixture of the powdered compound moistened with an
inert liquid diluent. Preferably, each tablet contains from about 0.5 mg to about 500 mg of
the active ingredient, more preferably from about | mg to about 250 mg. Preferably, each
cachet or capsule contains from about 0.5 mg to about 500 mg of the active ingredient, more
preferably from about 1 mg to about 250 mg. However, the amount of active ingredient
found in the composition may vary depending on the amount of active ingredieni to be
administered to the patient,

Optically pure (-) norcisapride, or a pharmaceutically acceptable salt
thereof, substantially free of its (+) sterecisomer, may be formulated as a }iharmaccutical
composition in a soft elastic gelatin capsule unit dosage form by using conventional
methods well known in the art, such as in Ebert, Pharm. Tech, 1(5):44-50 (1877). Soft
elastic gelatin capsules have a soft, globular gelatin shell somewhat thicker than that of hard

gelatin capsules, wherein a gelatin is plasticized by the addition of plasticizing agent, e.g.,
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glycerin, sorbitol, or a similar polyol. The hardness of the capsule shell may be changed by
varying the type of gelatin used and the amounts of plasticizer and water, The soft gelatin
shells mey contain a preservative, such as methyl- and propylparabens and sorbic acid, to
prevent the growth of fungi. The active ingredient may be dissolved or suspended in a
liquid vehicle or carrier, such as vegetable or mineral oils, glycols such as polyethylene
glycol and propylene glycol, triglycerides, surfactants such as polysorbates, or a
combination thereof.

In addition to the common dosage forms set out above, the compounds of the
present invention may also be administered by controlled release means, delivery devices,
or both, as are well known to those of ordinary skill in the art, such as those described in
U.S. Patent Nos.: 3,845,770; 3,916,899; 3,536,809; 3,598,123; 4,008,719; 5,674,533;
5,059,595; 5,591,767; 5,120,548; 5,073,543, 5,639,476; 5,354,556; and 5,733,566, the
disclosures of which are hereby incorporated herein by express reference thereto. These
pharmaceutical compositions can be used 1o provide slow or controlled-release of the
active ingredient therein using, for example, hydropropylmethyl cellulose in varying
proportions to provide the desired release profile, other polymer matrices, gels, permeable
membranes, osmotic systems, multilayer coatings, microparticles, liposomes, microspheres,
or the like, or a combination thereof. Suitable controlled-release formulations known to .
those of ordinary skill in the art, including those described herein, may be readily selected
for use with the (-) norcisapride compositions of the invention. Thus, single unit dosage
forms suitable for oral administration, such as tablets, capsules, gelcaps, caplets, and the
like, that are adapted for controlled-release are encompassed by the present invention.

All controlled-release pharmaceutical products have a common goal of
improving drug therapy over that achieved by their non-controlled counterparts. Ideally, the
use of an optimally designed controlied-release preparation in medical treatment is
characterized by a minimum of drug substance being employed to cure or control the
condition in a minimum amount of time. Advantages of controlled-release formulations
may include: 1) extended activity of the drug; 2) reduced dosage frequency; and 3)
increased patient compliance.

Most controlled-release formulations are designed to initially release an
amount of drug that promptly produces the desired therapeutic effect, and gradual and
continual release of other amounts of drug to maintain this level of therapeutic effect over

an extended period of time. In order to maintain this constant level of drug in the bedy, the
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drug must be released from the dosage form at a rate that will replace the amount of drug
being metabolized and excreted from the body.

The cortrolled-release of the active ingredient may be stimulated by various
inducers, for example pH, temperature, enzymes, water, or other physiological conditions or
compounds, The term “controlied-release component™ in the context of the present
invention is defined herein as a compound or compounds, including polymers, polymer
matrices, gels, permeable membranes, liposomes, microspheres, or the like, or a
combination thereof, that facilitates the controlled-release of the active ingredient (e.g., (-)
norcisapride) in the pharmaceutical composition.

Optically pure {-) norcisapride, or a pharmaceutically acceptable salt
thereof, substantially free of its (+) stercoisomer, may also be formulated for parenteral
administration by injection (subcutaneous, bolus injection, intramuscular, or intravenous),
and may be dispensed in a unit dosage form, such as a multidose container or an ampule,
Compositions of (-} norcisapride, or a2 pharmaceutically acceptable salt thereof, substantially
free of its (+) stereoisomer, for parenteral administration may be in the form of suspensions,
solutions, emulsions, or the like in agueous or oily vehicles, and in addition to the active
ingredient may contain one or more formulary agents, such as dispersing agents, suspending
agents, stabilizing agents, preservatives, and the like.

In the case where an intravenous injection or infusion composition is
employed, a suitable daily dosage range is, e.g., from about 0.5 mg to about 500 mg total
daily dose, preferably from about 1 mg to about 250 mg, more preferably from about 1 mg
to about 100 mg.

Another preferred route of administration is transdermal delivery, for
example, via an abdominal skin patch.

The invention is further defined by reference to the following examples,
describing in detail the preparation of the compound and the compositions of the p.rcscnt'
invention, as well as their utility. It will be apparent to those skilled in the art that many
modifications, both to materials and methods, may be practiced without departing from the

purpose and interest of this invention.
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5 EXAMPLES
5.1 EXAMPLE 1: Bioavailability

A single dose of test substance or vehicle is administered to male beagle

dogs either imravenously as a bolus over one minute using a 23 gauge butterfly needle into
the saphenous vein, or as a single dose via oral gavage. 2.0 mL of whole blood is collected
from each dog prior to and at intervals 0f 0.083, 0.25, 0.5, 1, 2,3, 4,6, 9, 12, and 24 hours
following the intravenous or oral administration of the optical isomers or racemic mixture
of cisapride or of norcisapride. The dogs are placed in sling-restraint prior to administration
of test substance and are transferred to metabolic cages following collection of the 0.083
hour blood sample. All blood samples are collected from an angiocatheter placed in a
cephalic vein on the moming of the experiment.

The blood is drawn into a 3 cc syringe. The first 1.0-2.0 mL of blood is
discarded. The next 2.0 mL of whole blood is quickiy transferred to a heparinized tube,
The heparinized tubes are kept on ice until the blood is added. After adding the blood to the
tube, the contents of the tube are mixed and centrifuged to obtain plasma. The plasma is
carefully decanted and transferred to a test tube labeled with: the animal number, the dose
of test substance administered, the route of administration, the date of administration, and
the time of blood collection. The tubes are stored at -20°C until analysis.

Analysis of the concentration of the optical isomers or racemates of
norcisapride in each plasma sample is determined using high performance liquid
chromatography. For each test substance the plasma concentration with respect to sample
time is plotted for both routes of administration. The oral bioavailability of each test
substance is determined by comparing the C__, and AUC for the oral route of administration
versus those for the intravenous route. Thet,, for each test substance by both routes is

calculated as an indicator of duration of action.

5.2 EXAMPLE 2: Receptor Activity
5-HT,, Receptor Activi

Receptor selection and amplification technology (R-SAT) is used (Receptor
Technologies Inc., Winooski, VT) to determine potential agonist and/or antagonist activity
of racemic norcisapride, cisapride, and their enantiomers on cloned human serotonin 5-HT,,
receptor subtypes expressed in NIH 3T3 cells, such as in Burstein et al., J. Biol Chem.,
270:3141-3146 (1995); and Messier et al., Pharmacol. Toxicol., 76(5):308-311 (1995).

-~ 10 -
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The assay involves co-expression of a marker enzyme, f-galactosidase, with
the serotonin receptor of interest. Ligands stimulate proliferation of cells that express the
receptor and, therefore, the marker. Ligand-induced effects can be determined by assay of
the marker. ‘

NIH 3T3 cells are incubated, plated, and then transfected using human 5-
HT,, serotanin receptors, pSV-f3-galactosidase, and salmon sperm DNA. The medium is
changed one day later, and after 2 days, aliquots of the trypsinized cells are placed in wells
of a 96 well plate. After five days in culture in the presence of the ligands, the levels of -
galactosidase are mcasufed. The cells are then rinsed and incubated with the substrate, o-
nitropheny! B-D-galacmpyraﬁoside. After 16 hours, the plates are read at 405 nmon a
plate-reader. Each compound is tested for activity in triplicate at seven different
concentrations (10, 2.5, 0.625, 0.156, 0.039, 0.0098, and 0.0024 nM).

None of the compounds tested show agonist activity at human 5-HT,,
serotonin receptors. Data from antagonist inhibition of the compounds are fit to the

equation:

Response = Max Response + {Min Response)
I + (Ligand Conc/EC,,)

IC,, values (concentration required to inhibit 50% of specific binding) are calculated for
antagonist activity against a concentration of 2 uM 5-HT using the non-linear least squares

analysis of KaleidaGraph, the results of which are set forth in Tables 1 and 2.

5-HT, Receptor Activity

Receptor selection and amplification technology (R-SAT) 1s used (Receptor
Technologies Inc., Winooski, VT) to determine potential agonist and/or antagonist activity
of racemnic norcisapride, cisapride, and their enantiomers on cloned human serotonin 5-HT,
receptor subtypes expressed in NIH 3T3 cells, such as in Burstein et al., J. Biol Chen.,
270:3141-3146 (1995); and Messier et al., Pharmacol. Toxicol., 76(5):308-311 (1995).

The assay involves co-expression of a marker enzyme, -galactosidase, with
the serotonin receptor of interest. Ligands stimulate proliferation of cells that express the
receptor and, therefore, the marker. Ligand-induced effects can be determined by assay of
the marker.
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NIH 3T3 cells are incubated, plated, and then transfected using human 5-HT,
serotonin receptors, pSV-f-galactosidase, and salmon sperm DNA. The medium is changed
one day later, and after 2 days, aliquots of the trypsinized cells ace placed in wells of a 96
well plate. After ﬁvé days in culture in the presence of the ligands, the levels of B-
galactosidase are measured. The cells are then rinsed and incubated with the substrate, o-
nitrophenyl B-D-galactopyranoside. After 16 hours, the plates are read at 405 nm on a
plate-reader. Each compound is tested for activity in triplicate at seven different
concentrations (10, 2.5, 0.625, 0.156, 0.039, 0.0098, and 0.0024 nM).

None of the compounds tested show agonist activity at human 5-HT,
serotonin receptors. Data from antagonist inhibition of the compounds are fit to the

equation:

Response = Max Response + ___(Min Response)
1 + (Ligand Conc/EC,,)

IC,, values are calculated for 2ntagonist activity against a concentration of 2 pM S-HT
using the non-linear least squares analysis of KaleidaGraph, the results of which are set
forth in Tables 1 and 2,

TABLE 1
Calculated IC,, Values (¢M) at 5-HT,, and 5-HT, Receptors

Compound 5-HT,, 5-HT,
(:i:) Norcisapride 7.48 221 -
+) Norcisapride 0.0054 0.38
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TABLE 2
Calculated 1C,, Values (uM) at S-HT,, and 5-HT, Receptors

Compound 5-HT,, 5-HT,
{x) Cisapride - 0.26
(+) Cisapride — 0.0050
(-) Cisapride —— 7.08

5.3 EXAMPLE 3: Receptor Binding
5-HT, Receptor

Racemic norcisapride, racemic cisapride and their (+)- and {(~)- sterecisomers

are tested (Cerep, Celle I'Evescault, France) for binding to 5-HT, receptor subtypes derived
from N1E-115 cells.

Following incubation with the appropriate ligands, the preparations are
rapidly filtered under vacuum through GF/B glass fiber filters and washed with ice-cold
buffer using a Brande] or Packard cell harvester. Bound radioactivity is determined with a
liquid scintillation counter (LS 6000, Beckman) using a liquid scintillation cocktail
(Formula 989).

Specific radioligand binding to the receptor is defined as the difference
between total binding and nonspecific binding determined in the presence of an excess of
unlabeled ligand. Results are expressed as a percent inhibition of specific binding obtained
in the presence of the compounds. IC,, are determined using concentrations ranging from
3 x 10" M to 10° M to obtain full competition curves and are calculated by non-linear

regression analysis. The results are shown in Tables 3 and 4 below,

S-HT, Receptor
Racemic norcisapride, racemic cisapride and their (+)- and (-)- stercoisomers
are tested (Cerep, Celle I'Evescault, France) for binding to 5-HT, receptor subtypes derived
from guinea-pig striata.
Following incubation with the appropriate ligands, the preparations are
rapidly filtered under vacuum through GF/B glass fiber filters and washed with ice-cold

buffer using a Brandel or Packard cell harvester. Bound radioactivity is determined with a
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liquid scintillation counter (LS 6000, Beckman) using a liquid scintillation cocktail

(Formula 989).

Specific radioligand binding to the receptor is defined as the difference

between total binding and nonspecific binding determined in the presence of an excess of

unlabeled ligand. Results are expressed as a percent inhibition of specific binding obtained

in the presence of the compounds. IC,, are determined using concentrations ranging from 3

x 10" M to 10”° M to obtain full competition curves and are calculated by non-linear

regression analysis. The results are shown in Tables 3 and 4 below.

TABLE 3
I1C;, (uM) Values for Binding to 5-HT, and 5-HT, Sites

Compound 5-HT, 5-HT, 5-HT./5-HT, Ratio
(=) Norcisapride 8.2 686 0.012
(+) Norcisapride 4.5 331 0.014
(-) Norcisapride 30.4 1350 0.023
TABLE 4

IC,, (uM) Values for Binding to 5-HT, and 5-HT, Sites

Compound 5-HT, 5-HT, 5-HT./5-HT, Ratio
(+) Cisapride 365 169 2.2
(+) Cisapride 310 340 0.9
(-) Cisapride | 2790 | 199 140

Agonist activity at 5-HT, receptor sites may also be assessed using an assay

based on the ability of active compounds to increase cyclic AMP production in mouse

embryo colloculi neurones grown in tissue culture, such as in Dumuis et al., N. §. Arch.
Pharmacol., 340:403-410 (1989).

<20 -



10

15

30

WO 99/65490

PCT/US99/13100
5.4 EXAMPLE 4: Oral Formulation
Tablets
Gormula Quantity per Tablet in mg.
_ A B C

Active Ingredient 3.0 10.0 25.0
(-) Norcisapride
Lactose BP 62.0 57.0 42,0
Starch BP 20.0 20.0 20.0
Microcystalline Cellulose 10.0 10.0 10.0
Hydrogenated Vegetable Oil 1.5 1.5 1.5
Polyvinylipyrrolidinone 1.5 1.5 1.5
Compression Weight 100.0 100.0 100.0

The active ingredient, (-} norcisapride, is sieved through a suitable sieve and

blended with the lactose until 2 uniform blend is formed. Suitable volumes of water are

added and the powders are granulated. After drying, the granules are then screened and

blended with the remaining excipients. The resuiting granules are then compressed into

tablets of desired shape. Tablets of other strengths may be prepared by altering the ratio of

active ingredient to the excipient(s) or the compression weight.

5.5 EXAMPLE 5: Oral Formulation

Tablets

Formula

Quantity per Tablet in mg.

Active Ingredient
(+) Norcisapride

Lactose BP

Starch BP

Pregelatinized Maize Starch BP
Magnesium Stearate BP

Compression Weight

2.

A B C
5.0 10.0 250
48.5 435 28.5
30.0 30.0 30.0
15.0 15.0 15.0
15 15 1.5
100.0 100.0 100.0
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The active ingredient, (-) norcisapride, is sieved through a suitable sieve and
blended with lactose, starch, and pregelatinized maize starch until 2 uniform blend is
formed. Suitable volumes of water are added and the powders are granulated. After drying,
the granules are then screened and blended with the remaining excipients. The resulting
granules are then compressed into tablets of desired shape. Tablets of other strengths may

be prepared by altering the ratio of active ingredient to the excipient(s) or the compression
weight.

5.6 EXAMPLE 6: Oral Formulation

Capsules
Formula Quantity per Capsule in mg. | :
A B C

Active Ingredient ' 5.0 10.0 25.0

(-) Norcisapride |
Starch 1500 94.0 89.0 74.0
Magnesiumn Stearate BP 1.0 1.0 1.0

Total Weight 100.0 100.0 100.0

The active ingredient is sieved and blended with the excipients. The mix is
filled into size No. 2 hard gelatin capsulés using suitable machinery. Other doses may be

prepared by altering the fill weight, and if necessary, changing the capsule size to suit.

5.7. EXAMPLE 7

INTRAVENQUS FO ATION )
Formula
Active Ingredient 1000 pg/mL
(-) norcisapride
Dilute Hydrochloric Acid BP ' to pH 3.5

Sodium Chloride Injection BP ImL

-22 -
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The active ingredient is dissolved in dilute hydrochloric acid BP to form a
solution having a concentration of 1000 pg/mL (~) norcisapride. The solution is then mixed

with sodium chloride injection BP prior to use.

While the present invention has been described with respect to the particular
embodiments, it will be apparent to those skilled in the art that various changes and
modifications may be made without departing from the spirit and scope of the invention as
defined in the claims. Such modifications are also intended to fall within the scope of the

appended claims.
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THE CLAIMS

What is ¢claimed is:
1. A method of treating bulimia in a patient which comprises administering to
said patient in need of such treatment a therapeutically effective amount of (-) norcisapride,

or a pharmaceutically acceptable salt thereof, substantially free of its (+) stereoisomer.

2. The method of claim 1, wherein the mammal is 2 human.

3. The method of claim 1, wherein (-) norcisapride is administered orally,

4, The method of claim 3, wherein (-) norcisapride is administered as a tablet or
a capsule.

5. The method of claim 1, wherein the amount administered is from about 0.5

mg to about 500 mg,

6. The method of claim 5, wherein the amount administered is from about 1 mg

to about 250 mg.

7. The method of claim 1, wherein (-) norcisapride is administered together

with a pharmaceutically acceptable carrier.

8. The method of claim 3, wherein said (-} norcisapride is administered from

one to four times per day.

9. The method of claim 1, wherein (-) norcisapride is administered parenterally,

transdermally, rectally or sublinguaily.

10. A method of treating disorders mediated by vagal activity in a patient which
comprises administering to said patient in need of such treatment a therapeutically effective

amount of (-} norcisapride, or a pharmaceutically acceptable salt thereof, substantially free

of its (+) sterecisomer.
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11.  The method of claim 10, wherein the mammal is a human.
12. The method of claim 10, wherein (-) norcisapride is administered orally.

13.  The method of claim 12, wherein (-} norcisapride is administered as a tablet

or a capsule.

14. The method of claim 10, wherein the amount administered is from about 0.5

mg to about 500 mg.

15. The method of claim 14, wherein the amount administered is from about 1

mg to about 250 mg.

16.  The method of claim 10, wherein (-) norcisapride is administered together

with a pharmaceutically acceptable carrier.

17.  The method of claim 12, wherein said (-) norcisapride is administered from

one to four times per day.

18.  The method of claim 10, wherein (-) norcisapride is administered

parenterally, transdermally, rectally or sublingually,

19. A method of treating irritable bowel syndrome in a patient which comprises
administering to said patient in need of such treatment a therapeutically effective-amount of

(-) norcisapride, or a pharmaceutically acceptable salt thereof, substantially free of its (+)
stereoisomer. |
20.  The method of claim 19, wherein the mammal is a human.

21.  The method of claim 19, wherein (-) norcisapride is administered orally.

22, Tﬁe method of claim 21, wherein (-} norcisapride is administered as a tablet

or a capsule.
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23.  The method of claim 19, wherein the amount administered is from about 0.5

mg to about 500 mg.

24, The method of claim 23, wherein the amount administered is from about 1

mg to about 250 mg.

25.  The method of claim 19, wherein {-) norcisapride is administered together

with 2 pharmaceutically acceptable carrier.

26.  The method of claim 21, wherein said (-) norcisapride is administered from

one to four times per day.

27. The method of claim 19, wherein (-) norcisapride is administered

parenterally, transdermally, rectally or sublingually.

28. A method of treating bradycardia or bradyarrhythmia in a patient which
comprises administering to said patient in need of such treatment a therapeutically effective

amount of (-) norcisapride, or a pharmaceutically acceptable salt thereof, substantially free

of its (+) stereoisomer.
29.  The method of claim 28, wherein the patient is 2 human.
30.  The method of claim 28, wherein (-) norcisapride is administered orally.

31.  The method of claim 30, wherein {-) norcisapride is administered as a tablet

or a capsule.

32.  The method of claim 28, wherein the amount admintstered is from about 0.5
mg to about 500 mg.

33. The method of claim 32, wherein the amount administered is from about 1
mg to about 250 mg.
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34.  The method of claim 28, wherein (-) norcisapride is administered together

with a pharmaceutically acceptable carrier.

3s. The methpd of claim 30, wherein said (-) norcisapride is administered from

one to four imes per day.

36.  The method of claim 28, wherein (-) norcisapride is administered

parenterally, transdermally, rectally or sublingually.

37. A method of treating asthma in a patient which comprises administering to
said patient in need of such treatment a therapeutically effective amount of (-) norcisapride,
or a pharmaceutically acceptable salt thereof, substantially free of its (+) stereoisomer.

38.  The method of claim 37, wherein the patient is a human.

39.  The method of claim 37, wherein (-) norcisapride is administered orally.

40.  The method of claim 39, wherein (-) norcisapride is administered as a tablet

or a capsule.

41. The method of claim 37, wherein the amount administered is from about 0.5

mg to about 500 mg.

42, The method of claim 41, wherein the amount administered is from-about 1

mg to about 250 mg.

43.  The method of claim 37, wherein (-) norcisapride is administered together

with a pharmaceutically acceptable carmier.

44.  The method of claim 39, wherein said (-) norcisapride is administered from

one to four times per day.
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45.  The method of claim 37, wherein (-) norcisapride is administered

parenterally, transdermally, rectally or sublingually.

46. A method of treating urinary incontinence in a patient which comprises
administering to said patient in need of such treatment 2 therapeutically effective amount of
(-} norcisapride, or a pharmaceutically acceptable salt thereof, substantially free of its (+)

stereoisomer.
47.  The method of claim 46, wherein the patient is a mammal.
48,  The method of claim 46, wherein (-) norcisapride is administered orally.

49,  The method of claim 48, wherein (-) norcisapride is administered as a tablet

or a capsule.

50. The method of claim 46, wherein the amount administered 1s from about 0.5

mg to about 500 mg.

51, The method of claim 50, wherein the amount administered is from about 1

mg to about 250 mg.

52.  The method of claim 46, wherein (-) norcisapride is administered together

with a pharmaceutically acceptable carrier.

53.  The method of claim 48, wherein said (-) norcisapride is administered from

one to four times per day.

54,  The method of claim 46, wherein (-) norcisapride is administered

parenterally, transdenmally, rectally or sublingually.

55. A method of treating apnea or apnea disorders in a patient which comprises

administering to said patient in need of such treatment a therapeutically effective amount of
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(+) norcisapride, or a pharmaceutically acceptable salt thereof, substantially free of its (+)

stereolsomer,

56.  The method of claim 55, wherein the apnea being treated comprises central

apnea, deglutition apnea, obstructive apnea, sleep apnea, or sleep induced apnea.

57.  The method of claim 55, wherein the patient is 2 human.

58.  The method of claim 55, wherein (-) norcisapride is administered orally.

59.  The method of claim 58, wherein (-) norcisapride is administered as a tablet

or a capsule.

60.  The method of claim 55, wherein the amount administered is from about 0.5

mg to about 500 mg.

61. The method of claim 60, wherein the amount administered is from about 1

mg to about 250 mg.

62.  The method of claim 55, wherein (-) norcisapride is administered together

with a pharmaceutically acceptable carrier.

63.  The method of claim 58, wherein said (~) norcisapride is administered from

one to four times per day. -

64.  The method of claim 55, wherein (-) norcisapride is administered

parenterally, transdermally, rectally or sublingually.

65. A method of preventing or managing bulimia in a patient which comprises
administering to said patient in need of such prevention or management a therapeutically
effective amount of (-) norcisapride, or a pharmaceutically acceptable salt thereof,

substantially free of its (+) sterecisomer.

-29.



10

15

25

30

WO 99/65490 PCT/US99/13100

66. A method of preventing or managing disorders mediated by vagal activity in
a patient which comprises administering to said patient in need of such prevention or
management a therapeutically effective amount of (-) norcisapride, «r a pharmaceutically

acceptable salt thereof, substantially free of its (+) stereoisomer.

67. A method of preventing or managing irritable bowel syndrome in 4 patient
which comprises administering to said patient in need of such prevention or management a
therapeutically effective amount of (-) norcisapride, or a pharmaceutically acceptable salt

thereof, substantially free of its (+) stereoisomer.

68. A method of preventing or managing bradycardia or bradyarrhythmia in a
patient which comprises administering to said patient in need of such prevention or
management a therapeutically effective amount of (-) norcisapride, or a pharmaceutically

acceptable salt thereof, substantially free of its (+) stereoisomer.

69. A method of preventing or managing asthma in a patient which comprises
administering to said patient in need of such prevention or management a therapeutically
effective amount of (-) norcisapride, or a pharmaceutically acceptable salt thereof,

substantially free of its (+) stereoisomer.

70. A method of preventing or managing unnary incontinence in a patient which
comprises administering to said patient in need of such prevention or management a
therapeutically effective amount of {-) norcisapride, or a pharmaceutically acéeptablc salt

thereof, substantially free of its (+) stereoisomer.

71. A method of preventing or managing apnea or apnea disorders in a patient -
which comprises administering to said patient in need of such prevention or management a
therapeutically effective amount of (-) norcisapride, or a pharmaceutically acceptable sait

thereof, substantially free of its (+) stereoisomer.
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1. R BETEENT % HOBLTFTTRIMETHMERSE
% H X F G RARR A T HRFR ARG & i) &4 #(norcisapride),
REHFETHZHH,

2,

N oy s W

BAREK 1 F %, EPAasdilsiRA,

BAER 1 7% EAPORBTLHEDREEH.

BA K3 T E, EPOREBY LR AR ELE.
BAER 1 8F%, L V4LEERA4 0.5mg £45 500mg.
BAER S 69F sk, A PLHFTREAL Img £49 250mg.
BAMEL 1 WF %k, APOREG)LHEHE ETHESYHR

h—A LT,

8.
K.
9.

BAER I 7k, APHROBEDLHERBHE S0

BAER 1 85 %, RPORBYLMNETHm. L &

MRET 4.

10.

B9 B AT M A RERAFHRRN T &, LaEs

RARLETHEARESHIRFRERGOEB Y L), IAHFETE
FH T BERXNE ST YL R

11.
12.
13.

14.
15,
16.
. BT
17.

BAVRR 10 895 %, FPRREEAHHRA
BARK 10 875 %, LT8G T LM 2T RAS.
BAEK 12 897k, AFORETLMNARN ML

A ER 10 695 %, X PLH LA 0.5mg £45 500mg.
BAER 14 8F% EPLETENY Img £4 250mg.
BARR 10 95 &, EPCOREGILPEHFLETREY

BAZR 12 5%, APAROBBYLAEXLHE -2
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18. AA LK 10 95 %, ATPOREBTLMEE Bmb B,
EMa-ETHEH.

19. HAHRBEGSEEIEY T E, ROBEREAARE
HRERES(H)ZARF ARG OET LA, XEHF LTRSS
YT F B ARIE S AR B,

20. BAMBRI19FE, EPHREHIA,

21, BAZL 196 FE, AFORBILHEZaRES,

22. BAZK 21 5%, EPOREILHAALARKES

23, BAER190FE, XPLH TR 0.5mg £45 500mg.

24, BARR236F%E EPLHEFINY Img £4 250mg.

25, BALRKIGF%, APOEDTLASHF ETHEY
BT,

26. BAER 2 ¢GF%k, AVPHROEBYLHERLY—F
w7 R,

27, BAIERK 19 WFE EFPOEEILANBEBIN HA.
MR ETEHY.

28, A CHEERAERCERFEEOTE, i
HAAKFHEARRSELAFHRAOBETG L), KA HF LT
B2 B AT F 2L T iR &,

29. MAVEK 28 695k, HPARRASIRAL

30. MARR28HHE, KPORBYLAZORESY.

31, MAER 30 95k, AFORBTLAARMNXBEES

32, ARAIZK28 695 %, AP HERNY 05mg £4 500mg.
33, MARKN HFE, EFLAZTEAALY lmg £ 250mg.
3. BARR B HFE, KFPORGILAEHFETRELY
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B —RL T,

35. BARRIOOFTE, EPHREOREGYLANGFREH—F
K.

36. WAER28 OF &k, EPOREILAEZT BN B4
B R E T 5.

37. BFFRHEENTE LOBREFTARENHNERRASHE)
IHRFHEGOER I LFA, KXHFETELTHEL T T ELH
I W TR B A

38. BANBKITHF %K, HPAREEHLZAL

39, MARKITHFE, EPORBILAHZoREH,

40, RAER 39 HFk, RPOBSHYLHLE ARKELS

41. BAEKI7 5%k EFPLETRLAL 05mg £45 500mg.

42, BMAELA G FH, ETLHEFRAY Ilmg £4 250mg.

43, BMANEZEIT 895, RAFORBSLHEHF L THEEY
RA—ALLTF,

44, BREERKI9 QFE, EVHEORBYLHGERAH—F
oK. _

45, BAZK 3T ik, ATFORBILHET BN EA.
AR ETLE,

46. EFHHBABEZOT R, FOELEFTARXTHOEEREH)
IHRFMEGOEB T LA, ALFFRLTREHEL T EREA
EHYHREERE.

47. BAVBEK 46 855, L PREEEFRA.

48. RAEZX 46 95, R FORBI AL REH.

49, MAZK 48 9 F ik, A FPOEBIILIUR NRKREL
2,

50. ARA)|EK 46 895k, AP L HERAE 0.5mg £4) 500mg.
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51, BABRS0ONFE, ATLBEFRNAY img £45250mg.

52. MARK 46 95k, AFPORBILAEHFLTEEY
0 R U

53. MAEK 48 9%, RTAHRECORHYLHNEFREH—E
9K,

54. BRAVBK 46 895k, RPOBBILFANEE A EX,
EBARET Y.

55. B FREERFTRGIERRERE LI, LaEs
FARFAEEARSH L EFMHROOBRE Y LA, NEHFET
BB th BT H IS ST AR B |

56. MAVEK 55 69k, R PEF G AFFaiEPARANSE
A5, SoBHERRFF. MEMSRFS. BRESFEAGIEF. g
AR K 89 =R 4%,

57. BALBEKSSHFE, AP EEZA,

58. BANEKS MFEk, APOBREDLHEDRESE.

59. MAIERK 58 WAk, HFCOEEVLHUAR MR ES

%
S

60. AA|EK 55 895k R PL B EF2NY 0.5mg £4 500mg.

61. BRAEEK 60897k, AVLBHFANY Img £4 250mg.

62. HABR 558953, AFPORSILALEHE LTS
Fh—RL T,

63. AFIBK S8 ¥FE, RAPHROREYLAGFXLHE—E
R,

64. BARK 55 9 F ik, AP LANEE M. R,
AMRETHY,

65. B RZEHMNEBFAREGFTE, LOBAEAARFNE
ARG ZARFHEAOEHY LH, ZLHFLETETHLELT
AIXFT TR RATH E B TR &,
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66. FBHHREHEEFREAFTUANFOEBO TR, Fai
BRAKFHARREGZRFAARGOEZ Y LA, JLHEL
TG RSP HAHFAGRIEHNE ZOFREEE,

67. TRy Ieh B EFiLHMHE LRSI FE, LOFFUEFR
HEEFARRRESHLRFMERAGOER Y LF), XA BF LT
T B THINAG LW EE2HMRAELRE,

68. M RAEH cHELERTER CELFTEENFTE Lo
BARAARETOEEARLOLIRFHRAOEE T LFH, RAH
FETHRZORLTEEINIETOMERA.

69. W RIEREBEE R T, RO R ARFHEL
FaH)IABFHEHORT LA, JXHFETRESARLTH
XA TR A H) T S e T B 4,

70. FBREMNEBFZREIBHTE, Lo EFARENEA
ARSI ARFHAAOBRE LA, REBFLTHLHELT
A ARG R AT T Fe) ik B,

71. G RLEHBZFRE TR IR ERNGT R, £E
R AREARRTSH) IR ARG ORF LA, AAH
FLETREHELTAH IR RIZH T LR ES,
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1. RE AR
AEPTRAG, 6 RAEF LIS, RS ER. A
£, LT ERIL ARG T L,

2. AERRZ
3 # % & & 3 & (Stedman’s Medical Dictionary), % 26 I,
Williams #o Wilkins(1995), & FRHF 2L HEA R, 5HE2Y
Bk ERA S, HHFERFRTE, RPI2HAF Lt ReGe
8] K B R VAE fn ik Ao B R 6 B F S ) M R AL A e, A
#) B R F RS W R F R 2 B A RFIEE ) 10 £049,
HESHIFRYISHER, 03 FRASRES, L e
WE AR I H I RIES) F A, BoHMEEREFE, LY ARGt
BApH,; FREMRSARFAFE, AXAPREEET LKA
BAMLEZD R IR, IR R 45, Jh A ek iR ] 69 P AR Aa/
P M ef R A, AR BEIRF AR RE A, LA BRMG AT
AR T B A B R B Y o BT L
FREEFREFE AT L L TEERMFNE, mialPREL.
FERE, THREMAELENPELTCEHTLES, R EPRERE.
FUE, S ERE R AR, AR, THimMAEESRE S
T,
TR AR EL, AWM BLALETREPABAKER
FRIETBEROE~AITAHAT R, Hivdlfolt &+ R¥4$, =4
FRBRTZELEANARERR LY. BRI BH AL THS

.
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RS AYFREE LG~ HIAGUEBR. BRI HF TR
RMEFEFRFEFEERAAETR R, —FHFAHREHELETN
RAMA T F R, Fatdtir R er#F Ky R bodRidfo
BB, Kfm, ZEBROBELIRSFEFLRRAZINALY.

R H ISR TRILL T BEEF G m X IERG G F KiEF.
£ B+ 4] No. 5075290 2FF T 42 BEHRAA 1) 4 T 45 S 4R B e iy F) 69 25 4
RFEE, &7 TAEM MR AYFRMXEIR, wITdedd Tk,
£ B+ 4] No. 5502067 #= 5407953 AF T L F LR EFHBALSMWESH
AR o LA, AT R 4R A AT AR B A 60 7 k. £ E H A No. 5422374
AT T RERFEAS T EH TG RRE TR IFGT % £BF
#] No. 5356934 27 7 K A(R)- R B iT76 57 Me iR bE bR 4 4304 o7 3.

AAZMERE, PR E AR L E WK T 4 (American
Psychiatric Association)1996 4£( “DSM- IV” )& “¥g5if &R 09458 f=
%31 % @ (Diagnostic and Statistical Manual of Mental Disorders)” # 4
WRF RGE M) — A AR, ARSREZRIER, AR ELLE
LHSHTER R MEENG R, FRIRBATPEILESF
M-Eegdokk, LEZRFFEEG KM,

L, AHABFTERATEARTECE: AT ASPFERTN.
HRB RPN FRARIPARG. A, TR ENEABREA GRS
HROLERBEAIINBEESEES. LALAL —BHAAATREES
RRAITAN IS REERFHEER AN COLABENKER
%, HBBESERGFIEAFTRSDE T AREH A, Faris, PL,
%, Biol. Psychiatry (Z£44% £5&%), 32:462-466 (1992); Dumuis %,
N.S. Arch. Pharmacol. (# 32 5 L#K), 340:403-410 (1989).

& i e ), AFE L AIR-4-RA-5-R-N-{1-[3-(4-BFEEH) R A]-3-
R AR 2-FREE PR, ZXTEEGITAS, REA
oy & F R AR, Schapira %, Acta Gastroenterolog. Belg (Jt#}
BF B W id R 3R), LI446-457 (1990). R PR AiTEH R TAER T

.
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WA ZEROFEFRATHNEALRARLARF R EGHRZFH4
.

BT EMNSFRERLFTEFMNEARLGAY, HF %X FBERSM
&4 R A A AR 3 B E A SRR Ao B IE A T A5 R vR ek,
Costall %, Neuropharmacology (A¥ 4 25 ¥£%), 26:1321-1326 (1987). iX
FAER LR EREBIAMAF L EFFHLER, ALR3-A S
#2 6 H:(5-HT,)%#. Clarke ¥, Trends in Pharmacological Scienses(Zh
A F# ), 10:385-386(1989). ik, 4055 foi ST AL 4SBT R
B o) g mie 3| A B ofBek, 4R, #WEHE R oFEEK
F B ) B ) Bk A Ay B AN A () ) KB et Ao ISR B K
(postrema region)#94L & &% 85 ik K K (trigger zone) P #) o iF & & 4K,
G BRR AT A M X AP AR R 6 2 A5 E, AR X AR B R ARH(CNS)
8, REILARY, RAZREFOEES K HE. Bames ¥, J. Pharm.
Pharmacol(# 5 # B & & &), 40: 586-588 (1988).

S A8y By b F| 2B T6 97 B F R R&EAB( “GERD” ),
RAGERFAZHRREANRE., TEBMHAGGHILALLH
PROPULSID®(4 34 14 &) & & 3 o4 F) 09 0F X, 3E 3wk F A 4R 69 S0 0K 280%
.

SMIH AR BT LR E R CEIT HE R T TR I A K
IR E AL, Blde, FRRGTHIPH G LHXBE AT H
R FAAREFNY A, FIFERSLEKTEAEG 8 4.
Physician’s Desk Reference®, # 52 k&, Medical Economics Co., Inc.,
1988. shifia By LA E L CHFHDOMECAERBHEROLE
SAER, dosfEEl, IRNBUALALAEEFAAFALETHRS
Wb AR E B dh, B SAER R SN B Y L) B AR BHR.

AR EAE R B EIRH ToME#— By LA A, LAR, &
TR BGYLANBFAT. ANRERELCEAGEHAH, B
s, BEENLEFRMAGY LA FRAOR LA AF LS ELT,
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BT g, CEHEHS. Q ALK, PRABNKRE
M 2 it ik (torsades de pointes), FARAYLE R4 ( “CNS” Yeh, #io
KHEE, SECHHMENR, B5. BE RO,

S it 2 G i b FIAAR O JRE JL-F R 2B, {22 5 i 50 49
£ A R R 40-50% 8 A £ AR A ik 69w LXK M. Van Peer F, L
Progress in the Treatment of Gastrointestinal Motility Disorders: The Role
of Cisapride( § MiliZsh M Kz e0ia Fit . |y LA 4ER), 1986
F 9 A#KBEZABESDEELE, EF LM (Excerpta Medica), A.G.
Johnson #o G Lux %, T84, 23-29 T (1988). A4kA 90% 1L
Ly shit A By LA R EEBART RGN N ERLLE
4- PR B H K FBLAc IR L 69 55 #2548, Meuldermans %, Drug Metab.
Dispos.( 25 # [ f#X.4), 16(3):410-419(1988); # Meuldermans %, Drug
Metab. Dispos.( 5 # (& S K ), 16(3):403-409(1988), M & i) 44 #)|
(Norcisapride), 5% 4-£.2-5-8-N-G-FEA A% E)-2-FHA
FPBEE, £ & LA GRS FH.

R, KFLE() IR A E LA RS F A
CALARE LA S AA K s, ML AHINERBILF LB T
@M. ABEA No. 5712293 AF TRACOEEH Y LFEHF FRE
BoR B FmAe i€ Ak, HlierBek, HARE, €4, FA AR
A FeF R JGAR B 7 ik,

RPZ AR TE, 7P FREE. FRY SRR,
AR EAFALERIEERG T, AARARBZHTHACHA
KT mEAGW- AR EERORREERNGET T EATER
a9,

3. KA AR
AKX BOLEARXRSOIEFHERGEF LTI LA,
REHFLTRESHELERE., BFREHFEYEE, FRESHE
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ER, AR, dHMpEgasE, Foh, RE¥E BHK. uHit
., SHBEHCELFTRAAERFHOAE SLHEME KXPOIEE
FrEBR EFEROTAG., &7 REH RSB F &,
ARRERGRERNFTHY, BAFRERNRANSZENFGERRBR
LR REZOHAASY, LOBLAAXETHEELARLHLAE
MK (EB YL, RABFETHZHE,
AKXPAHRERTREG. &FAEHFEAYS. FREH5HE
BRI KEREZHEAAEY, LOBEFHEREHAEELTRAH)
IHRFMHRGOEB LA, A GFLETREHE,
AERHE—~FFRER TG, SHFRENETLSFTHTRE.
WHEBEEAE, Fo8, REBE CHIZ, HEHOBKT.
BR., MEAEARK RLEROHRAGY, LaksFARINE
AREH)ZRFMEGOBRFI&H, REFFLETREHE, A
EF Y RARBITE R EIRE RS B EERANH#E
W s A AR K 69 R RBI4E R
AERECEENELHNRAGERRSHLZAFHERHORFT
e, REBFLTHZNE ROCKEHER ¥4 05mg £
2 500mg #97EME RS, AR RN ELS TR, 477 R4+ H
%, RN ER, RTRE. SEEGEESIE, FE, KK
WEhidg | FEMNCEET. BR. HXEBRLEK.

4. KL RHFR
AEPOIEERARESHLRFHRGAF LR B L
A, AELBFLTREHELTG, EHFRBFERTHRAE, a5,
2R T, FRHIF. PREFEER. FLE. SHHBHELS
AE, e, R&E. wHidg, SHROELKT. ERAMXAR,
RALER, FRGE, RFRGHEMABOE, ERRT, TR
R HAF, ABEPRYIE, REBRISEHMFRY S, BRMLTF
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WA IS, FoudiRE A 0P RHFRL I AW X,

AEPZFREAREF)LRFMRAORFHEN(OEF Y L
#, REBHFLETHEZOLRLETE, 87 R 2 RFH5. FEHH
WA, AR, SHRBHEBESE, 2. kEBE SHiEE,
HEMCHELE, EREAMHAAR XLAERPHAE, KAR
Y R %S RAINE B LFAEAGRREIER.

E—#HFERFEF, AEXATATH. BHRIALHTREENF
ik, ORELTIEEZLAARFOARRESH)IAFAARGOES )
), REHFLETHEZGE.

AH—RERFEF, KXRFBRAG, &7 REMNTFEFIHF
RFBYEMEROTE, OBELTEZLHRAXETHNEARILSH)
FHRFHMARGOETR LA, RABZ L TR,

BB —FEHRFEF, RAWTRRAG, SHFRENEFEA
ERANFHRERGT %, OELTFEZLAARFARRRSH L

RF MR OE T LA, REHFLETHREOLE,

AKX PEOIER. & REHTHEHEESIEAT R G
WHHTFEZEFAHENEARREG) L RFAMIRGOBE I L H],
REHF L THEHE.

EH—FERFEREY, AXAFTERE. BAFAXBEHER AL
IR FREANREBRERPCBRAFHREBRZRN T %, Lot
BFEHEFHAKEFHARARSGZRFMEAOE T LA, &
Lo ETHRZH,

FEP ik —H QIEHEF. LA REHCHELERCHETHEHC
BERENFR, LOBLTELLAARFARKREH)IRFM
Wty FE I LF], RABFETHRZGH,

BFH—FERFTER, FRBTRAAG. 457 RERFERE
IR AAEH T ik, F OB TEEEAABLBHEARRS (AR
MR (YL, RABHF LT,
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AKPZEOIERG, R RENAELENFT R, LG8IENERH
HEEFGARARESOIRFHERGOBE D LH], LT LETR
S e HBT B4,

BA—RERFTEP, KEARCELRELANBHELRASH)
IHRFHBAOOBREYLH, ALGFETEZNE, LaER
ER P4 05mg £4 500mg ¢4 ER RS, AR 4REL T,
ST BRAEH R AE, S RFERER. AR, ASSEBiELES
AE. R, REBR Hdg SEBOEEE. BRRAMEER
I IR,

HEMZERBERGANEG, EANEHEHLFEIEZNHE, £ F
H—HHREEFHF RS, BAWNBESAE LS, LHRE
EAGEMAAZRBG T HEEINMARARET, UREALE,
EHFHMBLEDR G, ZAETREAH RIS, KB TEGE
. M. FEHBE. AAMNBAALEHRSRE, QICBE. M,
¥RE. AT, £F. B. B B, KXW, 48, . B2k
bR E,

AT E®, —HOAARTEE, SHREmELSE KA,
Wit LHERSHEET, FRPER, A LR ATRANSEN
F Ao BES E SR E R R EIR AN 2R R E Y,

RETEL, —HEAAOEE I LF) B BT 5-HT $5893
AMEEBATERBRIPFLERKGER, B, E—FEEF
Y, AXPFRERXRESGIERFHERG R FLEHOBREY &
A, KEBFETHRSHRBETG. LA REHTLE. THHEHE
oA, R, RAR. SHELE, $EHOHEETF. ERARMN
%, KA ER P e R R

oh, KA EHEERARSH)LAFHERGOBRE LA, K
EohFLTigeid, AERCERBHBERTHRAE, LTHR
Heg kvl edE, ERBT, ABTRAE R R S B EaAkFH4k
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decarboethoxyloratidine; % 73] & A R & S B ZARFH (L% R-
BFE ), EANE, WELE, LREZESRSLLKFME I
REAHHE R K S A IRFHKR, MBRBAFRESF, REFEMTEHS
Rt T, ESLCEKEEFHHREAGUTE, BT REH
REFIE, PR MARB. AL SHHEBELEEAIE REAE
Hitg, SERSHERXT. FR. BR ALERGRKXAFTE
P, BEARESHZRFMEGOBRGILAH, REHFLTREY
&, TUARLTANARLS, I, (REVLHAEE2)—-FLE
BN, AREIFAYE. SRALH., AXEF kb EH
WA T AR B, MK, HATFTHR TG X 64 B o SR k465,

ARG XA F Al h R IR A T REBERE LB MY #
Tyl AEGRRIER. KAWL AFE RN AER K
AR, ke Z AR, RETRER X S BaAaFHEK &
WAK(Zoloft®), #wRE £, URETHY, BRI,

AABEAKRE B 885304, LERAZE,

AERAVIRG. BHRBRERNTREG T RMENERTHYHE
FERA., ERBRERFTEP, HH. 2HFRAEHTRESFT EE
AT 1325 Fogdotk, BHINRBIAZAGFT R TR THRE, 457K
LR Bk, ABILEFRRANTLE, ATHALLOHELY
AR A,

AL PG, &7 REHFEAFE R RF ARG F &
RERTEERREG FE, EREZRFTEP, HFEEATH
B, &7 RAZH L ERCHER B B R HF. B LIARE A
KR F TR TG, G738 FhPbho, aElElRA
8o RE IR P RGP AR, AERid ERRR AR,

AP BAARE “REHER” R “RAREMEA” als, 2K
T, SR E. BTN, MERsk. KREMEe b
BrpiliksAd, kA, o-F, BH BERGH-EWMEIHER. B,
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Physician’s Desk Reference®( A # & &£ F#t), # 52 #&k, Medical
Economics Co., Inc., 1308-1309 %, 1988. Ki& “wEL#EEF” &
%, BXRRT, THoHidiE, KB EREchitiik, Q MR
Eng Sk W2 Tk [T

RS B BT AGE AR & BRAA NN BRAAR
S L Ofe(H)T B F A A AR 24 101,

AXERARE “BREFLE | “RFLE” | F “AF
Mgt FHAR” , ERRURE LA EE T, HEHTLH
TEWKTY 90%NMH LA TARFHE, KAEFIRXKTS
05%89 & Zey stak F AR, SFEEMHLRTEFILK T 99%% & Rehaf
BF M., M ETZ, RiF “AARSES” ERAREALY AL
RAHEBH Y LMNEETE DT 10% HBEEEETHILADT %,
B FHAHEZFTHES DT 1%

AXERHRE SSBEETAERN | “2FETHRER
F? . Fo “S-HT, THERAMN” , EERIRBTERLES S-REK
Z e, ARZELETHALSIYHEZWELZLCIEE.

AR HEMAG L “REARE” Fo “HEEFTRE" 5 DSM-IV
9 S —E,

AXAE A RIE “FRHFE Fo FEREHFEER @8, 12
AT, AR PR A Eas KB, AP ELF LSRG ERKE
VAL oo ik Ao i SR 6 ATl ) = RALER S T3 A,

ARG “Feg” REALARLERILETN S HAAK
R RLPEIE 18 A AR R g, BT RIR 48, 2R, .
vk, “FRLEAR. FREAMEF, FoRadE, Flhe, M.

AXEAHRIE “BR HENZRAXFERAR Y FHEEHw
Ko BALIK N ARG . RO, #lde, E-H#7(Adams-Stokes)
ZRER, CBRBRER. HIFHKERER. RARER. BEERK.
B inef R 45, HEAER, LB RE. RERER, HBER,
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WmAAERGER, MEEINIRGER, T A EHER. Bl%
BER. hEREFEZRER RFTRANFEEER.

AXERAHAE “BAARLENOEGY LA, ELHER
ERBAERCHDHEANEARLFERENOMRB T LA, RELHF
LR, ETB. A7 XL FEYIE. FEAFIFHE
., AR, dEMmEESiE, BB LHHE, dEHOH
£, %R, BR XA -FABAERTRBELFLEFTIEA, &
ATEMERGENAKETRARE, sbHhAHRA—FHEARAA
RATT A%

BB 84 () 0 B ol ) T VA 81 8 3 oL F) 69 SN AR RS M K
%, FALFEA R 1983 £ 4 A 13 BAAGERM FH FiF No.
0076530 A2 #o £ B+ #] No. 4962115, 5057525, 5137896 L 6975 ik
#AT, AAFAZBLIALEEEALT. BT Van Aaele F, Drug
Development Res(## £ E&AR), 8:225-232(1986). & iV bA| ik A
W5 7 ot A 69 4% 2 . Meuldermans, W. 3, Drug Metab. Dispos. (# #14X,
W5 A%), 16(3):410-419(1988) F» Meuldermans, W. %, Drug Metab.
Dispos.(# K8t FEAE), 16(3):403-409(1988). 513K 3% B 5 2 oL #) 85 %)
FHFARBA — AR Frdm, HA LT Van Daele 89 B 45
0076530 A2 =4 B+ 4] No. 5137896, LA FAREiELI AEEEA
P,

A B (B ) S AT st HPLC 9B A AR FAF
S, Plde, Wil E M E A BRIF O T Bk F MR 8 SN e
Mol oA, 5Pl 80 B B LA LA AGRA —HEAAR
Bt #=, 4% %) % & B Jacques, J.%, Enantiomers, Rasemates and Resolutions
[shakFMA, ShH AR LTS (Wiley-Intersciencs, 4243, 1981);
Wilen, S. H. ¥, Tetrahedron (@ &), 33 : 2725 (1977); Eliel, E. L.
Stereochemistry of Carbon Compounds (42 1L &% ¢4 £ 4k 1L &)
(McGraw-Hill, 429, 1962); Milen, S. H. Tables of Resolving Agents and
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Optical Resolution (4 XA fo X5 ¥4 — ¥ &), 268 (E. L. Eliel £
%, Univ. of Notre Dame Press, Notre Dame, IN, 1972).

M B AKSE, S L XA AL, ETARARAFIRA—#
BRAR Frsnty 7 ik, @it LR e M A HEMOB B i,
FHA AT A B G AR R MR T s, Kam, EXBHAT,
STRRF MR FH L ERGEH. REWHEBEAR LS EF LR TUA
T - FREFRERAFGCOED Y LA T o FHIRERE NS B

5 o B8 (<) B 5 3 o0 AV AL T LR I B 69 A AL - & Sk
HAREHE &, IR, £B+H) No 5057427 #» 5077217, RoH
A a3 Al 448 R P,

EARGHEZRFMAAOREED LF]), REAHFETRELH
h, BFEAKMEN LLRREITEFHRGREFATHK A
HBRG. EFREHNGREEEREFLEHREER TN, Fld,
TARACR, HER(QEELM). FBSNEEET. LA, KMlFZ
HA#RN)., €T, £4. R, SARLMRERE, MR OEAH.
A, B, oBuk. &R, A, B, KRE. RUKREE.
WHRF. AT, AAFARRTAK KHREARBZGEEH. KEA
BamEAR, FABRARAAR THEZIERENERE, 2HiH
BAEENMNETFE., — AR HTAMERR, LHAMNER
HAMAE 05mg £4 500mg ARRAH)LHRFMENOBEBD L
A, RAGFLETRZOE, RAHANFTERARAY Ing £4
250mg, FMEGEHHNETEEHZMY Img £4 100mg. FHERLSHK
BRAFH—E2RUE—MERSME R, AR B GHERESH
Bt REVRAKAGLHEZZoR, oRANBBETAELR
BB AL F A 25 AR M S 8 AR AT 5 )

AEREEE, LiEH TUORERERNE, #ld4, MY 0.5mg £
% 10mg fr46, HEBEXF AL AN MEREMNERES, H—F
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BAEHRILE, 65 PR Lo EH. RF TR 6985
I 44 Bt 45 T AKF &, I EARE A fik AT 6 Sl bk AT R
BEEEEATTREZANIREEZIMONE, BT ARMM L
BRAARRAEZERHG R, b, T2E2EHE, BAEFH
RA KR B S 4oil, B4 BHGAMRAE, EHRTH PI. #XE,
RERETT.

TARBAEMEEHLHERELTFEEARENEAARLMDL
WFHEGOEB LR, BXAGFLETHEHE, AEMESER
AT, BERBERETHG, GHFIBHNORBGB A L ELHR
B

BATALBG S REEHOIEHEHEFRR;GEARESH) LA
FHRARGRFLEAOERY LA, REABFLETRSOE, HA
TASHHFETREENHEAE, FEREALCET RS, KR
RAAE “HFELETHRSGE BABFLETRTHAER LN
B, HALBRH| & 6. BAid, KeWR K s, X R
el A hak. SEE. AREBR, ANER. AEAHEE., SEYMAMN
BRTiLE, #ide, BBHR, FHR. ABPSBRAANKR, K L4
BVE., LBk, ABL. WM. BERE, ER. FL% A5
BB, RLHER. LB, ¥FRM. KK, BEH, STTEHR. £
RZH. HHBEHR. HLrH. BE. 588, L¥V8%. FE&4LXE
VE, K. FETE. RHLBE. 88, FTARE. L. L8,
F 5%k (besylate). AEREER. *TRAFAEL. HEBR. FIBERBRE.
WAL E EEE, B SHRBRPRR. AMBHERFTRYT,
VA(-YH B i s R o 7 B RS K B 85 8

EEGREAY, TREFTAZHEFBAEAARSH)LEF
MEGOFER D LA, REHFETRSHE, AFTRARSES
RABARESTRAE., RETARA SHH G ETARERFTLHH
HAHXAR AL, KXW Hats, 2RmkT, &F&.
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Bk Al , EH, B, CIEERRFRTES. B MAH4H
FOREMN. BEMN. HAM. BEHN. HENF. STRALES
12, itk MAREHRETRAMNG O REEME, ARFALT
FABSGEAEAK wREL, ANTUARAFRESKRAAHK
e, K.

AU ALAE ARG TSR E R LM AL,
Bliofi &, AEF. KBPERERE. FARLEM, 05245
EEZHARARTEY X ERRS, RAELSKERE, REAKR
e, KEBWHIRIGORIURPHEBRRE R, XXM E5HTlE
WHEME i H &, B AEFEY O TRERSE—HRX—F
AELLERSEANBEF L THELHHIRRES TR, —f&k, 4
SR &R B ERRSERBRBRAIE R ARG BAREARIAF
HHBMHmRE, REFRATBEFSHAMNTHME, o REK
AL T oRERARN. —FhadoREBAFATNZRE, 2R
ey o IR ERE R A AL

Blde, TAERE —~FHX—F UL RS BEL IHEEL
FERM., RFAMNERNETUR  RASHHXGFRAS, o
REBAL, LR E5HAH., BEAAN, HREHELH, REHMN. £BEF
HH. SEMNFRES, BESENNBPEMNARA, BER Tilid
HRIBGERESUHREERLERBENG RS ESESANE
PR &, AR AL A A2 0.5mg £49 500mg, FALEL Img
E%) 250mg MEWRS. HFHEAENIICEMELSHY 05mg 24
500mg, FALEL 1mg £45 250mg HEHARS. K@, #EH Py
RSO E TVUMRBERL T ELZOERRT;HERLE.

R ERE(PLRFM IR FEEHOEEILR, REHF
LT R, TARRARGERF Rt F T %, #ldeft Ebert,
Pharm. Tech(%4] 23 K), 1(15):44-50 (1977)F 8475 &, B4 YR AR
Bk A A A 6 2 R mA-dh, SRR AR B A LR A B At R
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B—key ik, BMEBHMEIE, L PUREAE AN AR, Flie,
b, LEBEMNZABRE REFZETRELKELRA
BRI R R Ao BRI ARG A EFRRE., HRRETUSHEEA,
Blin PR R AEMNEARXPHRE LR, A LAHLEK, FH
B TTABERREFTREERABKP, b RTHE. T2
AR LR 8, I8, RBEEN RS,
HENGRAH.

Mo b a8 69 F A A sh, KA RS E T @l ie s F X,
HEREEFT, XFHELELSALY, AKFRLE B KA R # 40,
#l 4o X T £ B £ F No. 3845770; 3916899; 3536809 3598123,
4008719, 5674533; 5059595; 5591767, 5120548; 5073543; 5639476;
5354556, 5733566 F&)ARELF A, EKEERGAFNTRTZ AL
SR AP, XEHEAAGHTUR FRUERIFAERRSHE
B HFR, Hlde, REFTOFABEXGAF A GELRE
TASG®E RERGVEAR. B HEE. $BA%. 256
. #E, BAK, BEERCNGEL, FARLEEREAAR A
fo ) A ENEBRR A, QIEEARMEHIE, TUEHRERN TS
HALAOETD VLA hmbm. Bi, AXPOEERTRAL
HMHES RS HHL—2EMA, wh A, KRE. #IZE(gelcaps).
caple %.

A BESRAESBLERENNAEE S RAARESY
FFR e FEE IR, BRAFNT, 2BWEF PRAEFERITOESE
PSR, EREAHANERRY EHHMEERIEH AR,
EAEAMNGRE T 1) ERGDGERE, DM L858 R
B 3) HEEAaE .

R EBAEHHNBRT RAEF TR —EFTHH YR F
EMEHAR, FEHFHEEALCESEHY, EARE K
ML A G F R EOTH, ARFRNEIHBENHHKE, %
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AR B M A — R ek BN A R, XAFEAEE S REREA
EAB MR R HE R 9 5 60§,

EWAS IS TREE EFEFFAEHSME, #He, pH. 3B
B, B, K, XAALCEELEFRASY. KEXHHY I FHLAE 2
B L E SUH AR TG RASM TR ERRS(F e, (EH
so R B8y — AL R S FPAL S, QAERS. REAEMER.
AL, BB, RS HORF, RENYHEs.,

AXREHIARFMEAXRZEEHORT LA, REHF
LTg v, LTARMNADTEBMEHOET. KHZEH.
LA, RBRALHGH N, FATUREMAKLELLHNEY, Hid % H
FTHABANLHR. ATABIAHNERRGH)LARFHIKEG(-)E
Hifk#), REBFLTHEHEGESHTUREREI BRE
WPe Bk, Ek LRE, HAREWARSIMNETUAEH —F R
—Ful ER AL XA, i RH. BEN, BEHN. BENF.

Y4k RGOS RS Er, SEM A NFRAR, Fle,
K% 0.5mg £ 500mg 694 0 L/ &, #£i&2 lmg £4 250mg, £
Hi%#5 1mg £49 100mg.

BRGNS LR ERERLY, i, BB AN

ALK REELH T 5] Fpa—F E L, XL LR aNE
AE A MR LESmEHE, ARECMNORR. ARMELAL
e B W fekiiv T 54K, ARASHAER4 T3, A
TATE, XA TARAABAGEAARRER S LY,

5 skatf
5.1 F#6E4] 1 2HAHE
KA 23 FHXA K54 A XN THIOES ARG RE
g R E, BT HEEE(beagle) L —NEFH EBHHRE
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Y. BEFMABRIIESR TR LA R IEE 1 oo F) 848 kR A
HIMH AR AWM ZATRZLE4 0,083, 025, 0.5, 1. 2. 3. 4, 6. 9,
12 Fo 24 DoF R4 2.0ml 2. XEBHELTEREHZ TG EE
EAAEKE 0083 D& LB LBHSIRMEP. TBFHER
BT REMAGN ke e B 3 F P RE,

X e dn SR AN 3cc EHE P, FEA BB 1.0-2.0mL ¢ k.
BHEEH 20mL £ hRE#BITFELIET T, RFEALKTRA
AR LEAE AN fE, SERAINXESE, BROEXTHASHNE
CRF R, DS E BRI HS LR TSN KE T S
. EHBMOLHHNT. LSRR LB PR E RGNS
jg]. XX B SR — EARA T-20°C T

A dr RS PTG ) oA 3 0 F M AR RS IE A R R S
MARGHBMBEZREZMNE, ARLBEERTHEREH SO LR
BT RAE/EE, ALK oRSHERPHIRERS C, F
AUC AREZBHBHaRABAAE., HEEZERBRRTLEER
i 1, ¥ B AR B B G d5 4.

52 kM 2 FHREM
5-HT,, & HhiEMH
KA R BIENFo i 3 H R (R-SAT)(Receptor Technologies Inc.,
Winooski, VT)R] & s 48 iy oF), &b aeh), MR EAIIe ]
that &K NIH 3T3 fafb Léh LA ik 4 5-HT,, £ REH e £
By Fo/ XA F M, ¥lde, R Burstein ¥, J. Biol. Chem.(E#4L5
&), 270:3141-3146(1995); #= Messier %, Pharmacol. Toxicol (¥ 2 &
Fo & F), 76(5):308-311(1995).
Yl i BATILEE, B-F3AEF B A X Mk ik & LAk Rk,
BN R B R X TR RAR R M H. RIAEFORE TR
IR oA
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% NIH3T3 @8, 24 KB KMA 5-HT,, fo ik & £ 4K pSV-B-
¥ BE, Fost o DNA #§. —XBEEBIEHR, HF2 K
JE, ERE G BEINALY mieF oAt R 96 LB FARMILY. ARk
A TSRS XE, MER-FHABFHAT. REREBICH 5K
H, sTAEREA-B-D-keh FIEF—RBRE. 16 DB, AP
i ALE T 405nm ALk iR, ABA R FIRE(I0, 2.5, 0.625, 0.156,
0.039, 0.0098 #= 0.0024nM M2 & ML &-#(— X Z40) 45 7k,

EH—AEBASYW R FHTA S-HT, k£ S s gh g,
$ 32 240 S0 6 AP B BB RNF X

R E=% KRB B+ _ (RADESE)

1+(BAR K B/EC,)

K KaleidaGraph JF &b F £ 40 M ikt B4R E 2uM 4
S-HT &M IC,, 1E(EPH S0%F AR ESPTEHRE), LEXHT
& 152,

5-HT, & &4

KA &AL Fo i B RK(R-SAT)(Receptor Technologies Inc.,
Winooski, VT)# 5B & iFLR]. Biysehl, AREM T8
FHHat &k NIH 3T3 W Leg nEA K F 5-HT, RAER &
AR Fo/ R AL HEM, Hlke, JU Burstein ¥, J. Biol. Chem.(£ 441t
F4.&), 270:3141-3146(1995); #» Messier %, Pharmacol. Toxicol.(%
5 Ao F ), 76(5):308-311(1995).

YRl i BATIOEE, B-FILBH LA AW ik E SR RE,
BLAR b B R E SRR Mg, RAFFHRATAR
ARt oA 2.

%% NIH 3T3 #mie, 34F. RE KA A 5-HT, =ik & %45, pSV-B-
FLIE R Aot G 4T DNA B3, —RXERHIBAL, HT2 X5,
¥R E GBI mFmER 2 96 LM ILP. ARG H
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BT S XB, ANER-FHBFHKT. RERGmILHE EM.
A EER-D- B FABH BT, 16 I HE, EFRiEEN
L F 405nm &ifk B AR, ABRRENRE(10, 2.5, 0.625, 0.156, 0.039,
0.0098, #v 0.0024nMPE R FAML A4 (— X ZA47) 89 ik,

EH—ANEHRAHBTEFA SHT, ik SR8 35N,
F ik deqb B4 6 R AR I S BABRAF K

B =3k KB B + (F DB )
1H(BLAR BEL/EC ;)

K& M KaleidaGraph 3E &M & 1 7 2494733 L HFRAE 2uM 5-
HT &t IC, 18, LRI T4 142,

A& 1
5-HT,, #= 5-HT, %4 # IC,, 3+ FAE (uM)

e 5-HT,, 5-HT,
()% & 3y i F) 7.48 221
(+) e 8 3 i ) 0.0054 0.38
() T it s ) 1.30 -~

%2
5-HT, , #= 5-HT, %49 1C,, 3t E A (UM)
14 5-HT,, 5-HT,
(F) B i s F) - 0.26
(H) b ok #) - 0.0050
(-)E iy b A - 7.08

53 Akl 3 RS
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5-HT, %4k

¥} (Cerep, Celle I'Evescault, France)s| i 78 B & iy oo F), shilae
5 2 sl ) AR E AN (H)-Fa (-)- LR F M AATFTAE A NIE-115 @mAie ey
5-HT, &4 B8 ¢y 245,

5i& L ek E B, XA Brandel 3 Packard #wfei ik Bad it
GF/B B34 ik A7 Tk B4 &4 Rokd g b askdk £R
% 8- (Formula 989) VA& 4 1] R+t 2 2(L.S6000, Beckman)#| £ 45
A AT E .

HHFRGHFEAHBEANLESGETELFRAFIREAGE
TR AEFFRESNEERE., ERUALELSGHAETRNFY
BRI SWH TS EAR. LA 3x10°M £ 10°M REZHAR
BHEEEERRFAERRD BT ETLAR IC;,. RBRAT
5\ & 3 Fo 4,

5-HT, %%

¥l (Cerep, Celle I’Evescault, France)sh il 48 8 iy sbH). shif e
8 i oA A RE AT (+)-Fo (-)- THRFM AR R G A striata 9 5-HT,
TR k4 |

5t BehEekmF 5, KA Brandel # Packard ‘el & Bt
GF/B s34 ik s A5 TRE RS IF kb Bk ek, KA
#& I iR-8-7& (Formula 989) ¥A3& 4 14 45+ 3 33 (1L.S6000, Beckman)® & &5
S E s & e

AR FRASTRATESETEL FRIFRERAAFLE
T EeGEFFRESHEMBERE, ERVERENELETAEH
Bkt a o R . KA X0M £ 10°M REZARNK
BHAEESFHEARNEESEDESNHTHHE IC,,. HEERXLT
514 3 %o 4.

A3

219-



-----

14 5-HT, 5-HT, 5-HT4/5-HT, W14
(&) B iy oA 8.2 686 0.012
(+) 8 3 5 A 4.5 331 0.014
(- 7 sl A1) 30.4 1350 0.023
x4
454> 5-HT, #2 5-HT, 42589 IC,(nM)ME
-4 5-HT, 5-HT, 5-HTy/5-HT, Hefi
()& iV e H 365 169 2.2
(+)F il oA 310 340 0.9
() i s A 2790 199 14.0

AAETEBRACASYRZERERETEKRND D RBEBRKRA
(colloculi)i¥ £ % 3k AMP & s E 8 6 /) 5 AT kAL T A B T3 58 5-
HT, &AL S 698 sh &M, ¥4, I Dumuis ¥, N. S. Arch.
Pharmacol.( 2§ ¥ 5 3 #X), 340:403-410 (1989).

10

5.4 E£#A 4 o Rg A

K
L % f ¢58 % (mg)
A B C
RS 5.0 10.0 25.0
(-) R 5 2 o A1)
Ak REHHA 62.0 57.0 42.0
wh REBGR 20.0 20.0 20.0
B gE 10.0 10.0 10.0
Lﬁn’biﬁ%ﬁh 15 1.5 1.5
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15

R LiHvh g bt B 1.5 1.5 1.5
EREE 100.0 100.0 100.0

WA EEH IR EERS (R LA, FHAERE
BRI~ REW. WANE SRBH KSR, TRE,
BHBEEFHEARABRBHNRE. RABEMBTHERNRAE
TR R F. B ENH N TR R T F AW A 6
WHI R ER EF R &,

55 ]S o JRE)

Eill
L1 1 #98 F(mg)

| A B C
FEM RS 5.0 10.0 25.0
(-) B 9 i ol 1)
FUPE EE 48.5 43.5 28.5
A REH® 30.0 30.0 30.0
R EKES EEGHE 150 15.0 15.0
MR REHL 1.5 1.5 1.5
EREE 100.0 100.0 100.0

WA EEN A RIRFERERSCOEE T L, FHH5L4E &
. ABRFBBEEIREHBRESALEIBRY—HRSM. MAETH
ARAFHEAHE., THRE, Hhgsidnith LR EHRes.
REKRAABEEFRMELRGR A, LesTh A MTRE
R BHALSM TR M S R ER EEmHE.

5.6 F#B)6: DIREH
xR
21 -



By FHf & 692-E(mg)

A B C
EHE RS 5.0 10.0 25.0
() K5 3 i A1)
A 1500 94.0 89.0 74.0
MEREERAE EE G 1.0 1.0 1.0
HEE 100.0 100.0 100.0

FrAaEsRSIRAEEENRES. RASEHNEEIRLSY
AP 2 FRIGBEPEEEF. TUASKERAATE, fhie
E2FTE HELENBEERMNSESECHNEORE.

5.7 SH 7
F Bk A
A5
EER S | 1000 pg/mg
(-5 ) sl F)
B REHE Z pH35

FA AR REHR I mL

BEMRSERTHABRERAHE)THRCOBE LA REH
10 1000 pg/mL 5%k, KRG, IR TIHZERS FALMZHR(GLR
3y A,
RECHEBARERTESRLPHTTHE, RESAHEM
FEEELHRLRHHA LA T RERATARFEH K TG
A, XFABBABRRARZER G, XG5 LITHIIANM
15 A B KT H AL
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