
0 076 530 Description Background of the invention:      - -A number of
N-piperidinyl benzamides bearing a substituent in the 1 position of the
piperidine  ring, 5  are described, for example, in U.S. patent numbers
3,647;805, 4,069,331 and 4,138,492, European Patent No. 34.015 and in
German Offenlegungschrift DE-A-2,748,260, said benzamides being taught to
be useful in the treatment- of gastric ulcers, psychic disorders and
migraine and as.anti-emeticS.- The compounds of the present
invention-differ from the prior art compounds by their substitution in- the
3-position of the piperidine ring and by their pharmacological properties
as stimulators of the motility 10  of the gastrointestinal system, said
substitution being partly mentioned in European Patent No. 13.612 for
piperidines being taught to be useful serotonin antagonists. Description of
the-preferred embodiments The present invention is concerned with novel
N-(4-piperidinyl)benzamides having the formula [err]                [err]
20                                   (I) the pharmaceutically acceptable
acid addition salts, the stereochemically isomeric forms and the pharma- 25
ceutically acceptable quaternary ammonium salts thereof, wherein: [err] is
a member selected from the group consisting of hydrogen, ([err]) alkyl,
([err])([err]) alkyl ([err] alkylcarbonyl, amino([err]) alkyl and mono- and
di[([err]) alkyllamino([err]) alkyl; R2 is a member selected from the group
consisting of hydrogen and {[err]) alkyl; [err], [err]and [err] are each
independently selected from the group consisting of hydrogen, ([err])
alkyl, 30  ([err]) alkyloxy, halo, hydroxy, cyano, nitro, amino, mono- and
di[([err]) alkyllamino, aminocarbonyl, ([err])carbonylamino, ([err])
alkylcarbonylamino, ([err]) alkylcarbonyl, ([err]) alkylcarbonyloxy,
aminosulfonyl, ([err]) alkylsulfinyl, ([err]) alkylsulfonyl, ([err])
alkylthio and mercapto; and L is a member selected from the group
consisting of hydrogen, ([err]) alkyloxycarbonyl, di([err])([err])
cycloalkyl, ([err])([err]) cycloalkyl, 2,3-dihydro-1H-indenyl, a radical
having the formula 35 -[err]                               (a) wherein r is
an integer -of from 1 to 6 inclusive and R is a member selected from the
group consisting of hydrogen, ([err]) cycloalkyl and Ar2; and 40  a radical
having the formula [err]                               (b) wherein n is an
integer of from 1 to 4 inclusive, X is a member selected from the group
consisting of a direct 45  bond, -CH(OH)- and-NH-, m isO or an integer of
from .1 to 4-inclusive, Y is a member selected from the group consisting of
a direct bond, -0-, -CO-, -S-;   -[err]-, -NHCO-, -CONH-, -CH=CH-,
-C([err])([err])-, [err] (Q)- and [err], wherein [err] is hydrogen or
([err]) alkyl, [err] is hydrogen, ([err]) cycloalkyl, (C,-C6) alkyloxy or
([err] alkyl, [err] is hydrogen, [err], ([err]) alkyloxycarbonyl, cyano,
amino- carbonyl or mono- or di[([err]) alkyllaminocarbonyl, [err] is
hydrogen, ([err]) alkyl, [err], ([err])([err]) *50  alkyl, (Ar')carbonyl or
(Ar )sulfonyl and Q is hydrogen, ([err]) alkyl, ([err]) cycloalkyl, [err],
([err] )([err]) alkyl, di([err])methyl or tri([err)methyl; wherein [err] is
a member selected from the group consisting of phenyl being optionally
substituted with up to 3 substituents each independently selected from the
group consisting of halo, hydroxy, ([err]) alkyl, 



([err]) alkyloxy, aminosulfonyl, ([err]) alkylcarbonyl, nitro,
trifluoromethyl, amino, -aminocarbonyl and 55 . phenylcarbonyl, said phenyl
being optionally substituted with up to 3 halo atoms, and thienyl being
optionally substituted with halo or ([err]) alkyl; and [err] is a member
selected from the group consisting of naphthalenyl, thienyl, pyridinyl,
pyrazinyl, 1H-indolyl, 1 H-benzimidazolyl, 2,3-dihydro-2-oxo-1H-
benzimidazolyl being optionally substituted with 1 or 2 halo atoms,
4,5,6,7-tetrahydro-1H-benzimidazolyl, benzodioxolyl, 2,3-dihydro-
1,4-benzodioxinyl, imidazolyl being optionally substituted with a (C,-C6)
alkyl 60  radical imidazol(1,2-alpyridinyl being optionally substituted
with a ([err]) alkyl radical, 1,4-dihydro-2,4- dioxo- quinazolinyl,
isoxazolyl being optionally substituted with an aryl radical,
(1H-imidazolyl)phenyl, furanyl being optionally substituted with a ([err])
alkyloxycarbonyl radical, 2,2-di([err])-1,3-dioxolanyl and 1
-([err])-1,3-dihydro-1 -isobenzofuranyl. In the foregoing definitions
the-term "halo" is generic to fluoro, chloro, bromo and iodo; the term 65
"(C,-C6) alkyl" is meant to include straight and branched saturated
hydrocarbon radicals having from 1 to 2    0
0 076 530 6 carbon atoms such as, for example, methyl, ethyl,
1-methylethyl, 1,1-dimethylethyl, propyl, butyl, pentyl, hexyl and the
like; and the term "([err]) alkyl" denotes cyclic hydrocarbon radicals,
comprising cyclo- propyl, cyclobutyl, cyclopentyl and cyclohexyl radicals.
Preferred compounds within the scope of the present invention are those
wherein [err] and [err] are, 5   each independently from each other,
selected from the group consisting of halo, amino, mono- and di[([err])
alkyllamino and ([err]) alkyloxy. Particularly preferred compounds are
those wherein [err]is methoxy, [err]is amino or methylamino and [err] is
chloro, said R3, R4 and Rs being attached to the phenyl ring in the 2-,
respectively 4- and 5-positions. An especially preferred compound within
the present invention is cis-4-amino-5-chloro-N-[1-[3-(4- 10
fluorophenoxy)propyll-3-methoxy-4-piperidinyll-2-methoxy benzamide. The
compounds of formula (I) may generally be prepared by the reaction of an
amine of the formula [err] [err] with an appropriately substituted
carboxylic acid of formula 20 ( III) [err] or a functional derivative
thereof Suitable functional derivatives are acyl halides, having the
formula 30 [err]             (III-a) 35 esters, having the formula 40 [err]
(III-b), R 



45 and anhydrides, having the formula 55  wherein X' is 55   wherein X' is
CO or  [err] The reaction of (II) with (III), (III-a), (III-b) or (III-c)
may conventionally be carried out by stirring and, if desired, heating the
reactants together in the presence of a suitable reaction-inert solvent
such as, for 60 example, a halogenated hydrocarbon, e.g., dichloromethane
and the like. The water, the alcohol or the acid which is liberated during
the coarse of the reaction is preferably removed from the reaction mixture
following art-known procedures such as, for example, by azeotropical
destillation, by complexation, by salt-formation and the like methods. The
compounds of formula (I) wherein. [err]is hydrogen and wherein the
substituents in the 3- and 4- 65 positions of the piperidine ring have the
trans configuration, said compounds being represented by the 3    11 0 076
530 formula (I-a-1), can also be prepared by reacting a
7-oxo-3-azabicyclo[4,1,0]heptane of formula (IV) with a benzamide of
formula (V). The compounds-of formula (I) wherein the substituents in the
3- and 4-positions 'of the piperidine ring have the trans configuration and
wherein [err] is other than-hydrogen, said [err] being -represented by
[err] and said compounds by ther formula(I-a-2), may be derived from-the
copounds of 5  formula (I-a-1) by reacting the latter with (VI) following
art-known O-alkylating procedures. [err] (IV)                        (V)
[err] [err] [err] 25      In (VI) W has the meaning of a reactive leaving
group such as, halo, preferably, chloro, bromo or iodo, a sulfonyloxy
group, e.g., methylsulfonyloxy, 4-methylphenylsulfonyloxy, lower
alkylcarbonyloxy, such as, acetoxy, and the like. The reaction of (IV) with
(V) may conveniently be conducted by stirring and, if desired, heating the
reactants together in a suitable reaction-inert solvent, such as, for
example, an alcohol, e.g., ethanol and 30   the like. The O-alkylation or
0-acylation is conveniently conducted in an inert organic solvent such as,
for example, an aromatic hydrocarbon, e.g., benzene, methylbenzene,
dimethylbenzene and the like; a lower alkanol, e.g., methanol, ethanol,
1-butanol and the like; a ketone, e.g., 4-methyl-2-pentanone and the like;
and ether, e.g., 1,4-dioxane, 1,1'-oxybisethane and the like;
NN-dimethylformamide; nitrobenzene and the 35   like. The addition of an
appropriate base such as, for example, an alkali metal carbonate or
hydrogen carbonate, or an organic base such as, for example,
NN-diethylethanamine and the like may be utilized to pick up the acid which
is liberated during the course of the reaction. In certain cases the
addition of an iodide salt, preferably an alkali metal iodide, is
appropriate. Somewhat elevated temperatures may be used to enhance the
reaction rate. 



40       The compounds of formula (I) wherein the substituents in the 3-
and 4-positions of the piperidine ring have the cis configuration, said
compounds being represented by the formula (I-b), can also be prepared by
the reductive N-alkylation reaction of a piperidinone of formula (VII) with
a benzamide of formula (V). 45 reductive [err] N-alkylation-     [err]
reaction 50 (VII) Said reductive N-alkylation-reaction may conveniently be
carried out by catalytically hydrogenating a stirred and heated mixture of
the reactants in a suitable reaction-inert organic solvent according to
art- 55   known catalytically hydrogenating procedures. Suitable solvents
are, for example, water; lower alkanols, e.g., methanol, 2-propanol and the
like; cyclic ethers, e.g., 1,4-dioxane and the like; halogenated hydro-
carbons, e.g., trichloromethane and the like; NN-dimethylformamide;
dimethyl sulfoxide and the like; or a mixture of 2 or more of such
solvents. The term "art-known catalytically hydrogenating procedures" means
that the reaction is carried out under hydrogen atmosphere and in the
presence of an appropriate 60   catalyst such as, for example,
palladium-on-charcoal,platinum-on-charcoal and the like. In order to
prevent the undesired further hydrogenation of certain functional groups in
the-reactants and the reaction products it may be advantageous to add an
appropriate catalyst-poison to the reaction-mixture, e.g., thiophene and
the like. The compounds of formula (I) may also be converted into each
other following art-known functional 65   group-transformation procedures.
4    0                                              0 076 530 The compounds
of formula (1) wherein L is hydrogen, said compounds being represented by
the formula (I-c), can be-converted into the corresponding compounds of
formula (I) wherein L is other than hydrogen, said L being represented by
[err]and said compounds by the formula (I-d), following art-known N-
alkylating or N-acylating procedures by reacting the former with a reagent
of formula (VIII). 5 [err] [err]              [err] ~~ L1W + ~~~~~~~
N-alkylation 12             or N-acylation (VIII) 15                 ( I-c)
(I-d) In the reagent of formula (VIII) [err]has the meaning as previously
described for L provided that hydrogen is not included. In some particular
cases it may be advantageous to react the reagent of formula (111) with a
precursor of 



20  a reagent of formula (11). The compounds of formula (I) wherein L is
other than hydrogen or lower alkoxycarbonyl, said L being represented by
[err] and said compounds by the formula (I-e), can also be prepared by the
reductive amination reaction of an appropriate carbonyl compound of formula
[err]=C=O (IX), said [err]=C=O being a 5  compound of formula [err] wherein
a [err] radical is displaced by a carbonyl radical. [err] [err]
reductive 30                   [err] amination K..)
reaction (IX)                                                      [err] 36
(I-e) In case [err] is a cycloalkyl lower alkyl radical the compounds of
formula (I-e} may also be prepared starting from a corresponding reagent of
formula (IX) wherein said ring is fully or partly unsaturated. The
compounds  of  formula  (1)  wherein   L  represents  a  radical  of
formula 40  Q-Y-[err], said compounds being represented by the formula
(I-f), can also be prepared by reacting a reagent of formula (X) with a
piperidine of formula (l-c). [err] 45                 Q-Y-[err] [err] 55
60.     The  compounds  of formula  (1)  wherein   L  represents  a
radical  of  formula [err]-, said compounds  being represented by the
formula (I-g), can also be prepared by reacting an oxirane of formula (XI)
with a piperidine of formula (I-c). 65 5    0076 530 [err] (Xl) '[err] 10
[err]                     [err] [err] 15
(1-g) The preparation of the compounds of formula (I-f) and (1-g) starting
from (X) and (I-c0, respectively (Xl) and (I-c), can conveniently be
conducted in a suitable reaction-inert organic solvent such as, for
example, an alcohol, such as, for example, methanol, ethanol, 2-propanol
and the like, or an aliphatic or alicyclic 20 ketone, such as, for example,
2-propanone, 2-butanone, 4-methyl-2-pentanone, cyclohexanone and the like.
The addition of an appropriate base, such as, for example, an alkali metal
carbonate or hydrogen carbonate, may be utilized to enhance the rate of
reaction. The reaction is preferably carried out at a 



somewhat elevated temperature and most preferably at the reflux temperature
of the reaction mixture. The compounds of formula (I) wherein L is lower
alkyloxycarbonyl, said compounds being represented 25 by the formula (I-h),
may be converted into the corresponding compounds of formula (I-c), by
stirring and, if desired, heating the starting compounds (l-h) in a
suitable organic solvent such as, for example, an alcohol, e.g., 2-propanol
and the like, an ether, e.g., tetrahydrofuran and the like, in the presence
of an appropriate base, e.g., alkali- or earth alkaline metal hydroxides,
carbonates or hydrogen carbonates, e.g., sodium hydroxide, potassium
carbonate, sodium hydrogen carbonate and the like. 30 [err] lower
alkyl-O-C-N                         [err] 35 40'
(I-h) The compounds of formula (I) wherein L is an Ar2CH2- radical, said
compounds being represented by the formula (I-i), may, for example, be
converted into the compounds of formula (I-c) by a catalytic hydrogenolysis
reaction, e.g., by stirring the starting (I-i) in a suitable reaction-inert
solvent, such as, 45  methanol and the like solvents, under hydrogen
atmosphere, in the presence of an appropriate catalyst such as, for
example, palladium-on-charcoal, platinum-on-charcoal and the like. In case
[err] is an arylmethyl radical, said radical may simultaneously be
converted into the hydrogen radical. [err] 50 [err] catalytic. hydro- [err]
60 A number of the radicals [err] and/or [err]may also be converted into
each other following art-known functional group transformation procedures.
For example, the nitro function may be converted into an amine function
following art-known nitro-to-amine reducing procedures by stirring and, if
desired, heating the starting nitro-compound in a suitable solvent, e.g.,
methanol and the like, in the presence of an appropriate catalyst, e.g.,
palladium-on-charcoal, platinum-on-charcoal and the like. A cyanide
function 65   may be converted into an aminocarbonyl function by stirring
the starting compound in strong acidic 6    0 076 530 medium, e.g., in
concentrated sulfuric acid and the like. A lower alkylcarbonyloxy function
can be converted into a hydroxy-function following art-known
alkaline-hydrolysis procedures. Vice versa, the hydroxy function can be
converted into a lower alkylcarbonyloxy function by stirring the former
with an appropriate acylating agent, e.g., an acid anhydride and the like.
5       From formula (I) it is evident that the compounds of this invention
have at least two asymmetric carbon atoms in their structure, namely those
located in the 3- and the 4-positions of the piperidine nucleus; and
consequently they can exist under different stereochemically isomeric
forms. The stereochemically isomeric forms of (1) and the pharmaceutically
acceptable acid addition salts thereof are intended to be 



embraced within the scope of this invention. 10     The diastereomeric
racemates of (I), denoted as cis and trans forms respectively, according to
the rules described in C.A., 76, Index Guide, Section IV, p. 85 (1972), may
be obtained separately by conventional methods. Appropriate methods which
may advantageously be employed therefore include, for example, selective
crystallization and chromatography separation, e.g., column-chromatography.
Since the stereochemical configuration is already fixed in the
intermediates (II) it is also possible to 15 separate cis and trans forms
at this or even an earlier stage, whereupon the corresponding forms of (I)
may be derived therefrom in the previously indicated manner. The separation
of cis and trans forms of such intermediates may be performed by
conventional methods as described hereinabove for the separation of 4
cis and trans forms of the compounds of formula (I). It is evident that the
cis and trans diastereomeric racemates may be further resolved into their
optical 20  isomers, cis(+), cis(-), trans(+) and trans(-) by the
application of methodologies known to those skilled in the art. The
compounds of formula (I) having basic properties may be converted to their
therapeutically useful acid addition salts by reaction with an appropriate
acid, such as, for example, an inorganic acid such as hydrohalic acid,
i.e., hydrochloric, hydrobromic or hydroiodic. acid; sulfuric, nitric or
thiocyanic acid; a 25  phosphoric acid; and organic acid such as acetic,
propanoic, hydroxyacetic, 2-hydroxypropanoic, 2-oxo- propanoic,
ethanedioic, propanedioic, 1,4-butanedioic, (Z)-2-butenedioic,
(E)-2-butenedioic, 2-hydroxy-1,4- butanedioic,
2,3-dihydroxy-1,4-butanedioic, 2-hydroxy-1,2,3-propanetricarboxylic,
benzoic, 3-phenyl-2- propenoic, a-hydroxybenzeneacetic,
methanesulfonic,'ethanesulfonic, 2-hydroxyethanesulfonic, 4-methyl-
benzenesulfonic, 2-hydroxybenzoic, 4-amino-2-hydroxybenzoic,
2-phenoxybenzoic or 2-acetyloxybenzoic 30  acid. The salts are in turn
converted to the corresponding free bases in the usual manner, e.g., by
reaction with alkali such as sodium or potassium hydroxide. The compounds
of formula (I) may conveniently be converted into their quaternary ammonium
salts by reacting the former with an appropriate quaternizing agent and, if
desired, subsequently exchanging the 35  anion of the thus obtained
quaternary compound. A number of the intermediates and starting materials
used in the foregoing preparations are known compounds, others may be
prepared according to art-known 'methodologies of preparing similar
compounds and some of them are novel and consequently their preparations
will be described hereinafter. The intermediates of formula (II) can
generally be prepared in a stereospecific way starting from an 40
appropriately substituted 7-oxa-3-azabicyclo(4,1,01-heptane (XII) or from
an appropriately substituted 4- piperidinone (XIII) as shown in scheme 1,
wherein P represents an appropriate protective group such as, for example,
phenylmethyl ethoxycarbonyl and the like protective groups. The
intermediates (II) having the substituents in the 3- and 4-positions or the
piperidine ring in trans configuration and [err] being hydrogen, (II-a-1),
can be prepared by reacting (XII) with a reagent of formula 45  (XIV) and
eliminating P of the thus obtained (XV). The intermediates (II) having the
substituents in the 3- and 4-position of the piperidine ring in trans
configuration and [err] being [err], (II-a-2), can be derived from
(Il-a-1), by reacting the latter with (VI). The intermediates (II-a-2) can
also be prepared by reacting (XV) with (VI) and subsequently eliminating P
of the thus obtained (XVI). The intermediates (II) having the substituents
in the 3- and 4-positions of the piperidine ring in cis 50   configuration,
(Il-b), can be prepared by reacting (XIII) with (XIV), following art-known
reductive N- 



alkylating procedures, and subsequently eliminating P of the thus obtained
(XVII). 55 60 65 7    0 076 530 OR 5               [err]
[err] (XII)              (XIV)                               (XIII) 10
N-alkylation                                              reductive 5
N-alkylation OH                                                       OR 20
[err]                                       NH-R2 25                (XV)
(XVII) elimination    +VI)
elimination 35              OH                             [err]
[err] [err]                               [err] 40 (VI)
elimination of P OR OROR 50 [err] 55 (II a-2)                  SCHEME 1 60
The trans-4amino.3 piperidinols (XV) can be converted into the
corresponding cies-4-amino-3- piperidinols (XVII>, following art-known
standard methods, e.g., by converting the amine function into an amide
function, converting the alcohol function into an appropriate leaving group
with retention of the configuration and, finally, reacting the thus
obtained intermediates with hydrazine, if desired, at elevated 65
temperature. 8    0 076 530 [err] 



[err]                 [err]        [err] (XV)
(XVII) 10     An analogous convertion has been described in Helv. Chim.
Acta 62, 932-941 (1979). The intermediates (IV), respectively (VII), can be
derived from (XII), respectively (XIII) by eliminating P and subsequently
reacting the thus formed intermediates of formula (IV), respectively (VII)
wherein L is hydrogen, (IV-a), respectively (VII-a) with (VIII) following
art-known N-alkylating or N-acylating procedures. (Xll)    elimination of
(VIII) (IV) P 20                                           (IV-a) '[err] 25
(XIII)    elimination of    HN        [err]   (VIl) (VII) P (VII-a) 30
The 7-oxa-3-azabicyclo[4,1,0]heptanes (XII), used as starting materials in
the foregoing reactions, may be prepared by oxidizing the corresponding
1,2,3,6-tetrahydropyridines (XIX) with an appropriate epoxidizing agent
such as, for example, hydrogen- peroxide, 3-chlorobenzeneperoxic acid and
the like. 35                     [err]        +   epoxidizing agent
(XII) (XVIII) 40 The 4-piperidinones (XIII), used as starting materials in
the foregoing reactions, may be derived from an appropriately substituted
4-piperidinone (XIX), e.g., by halogenating (XIX) with a halogenating agent
such as bromine and the like and subsequently reacting the thus obtained
(XX) with an appropriate alcohol of formula R'OH or an appropriate alkali
metal or earth alkaline metal salt thereof. 45 halo P-No = 0    +
halogenating agent  - 50 (XIX) (XX) [err] or an alkali- or 5
,       (XII) earth alkaline metal salt In case a piperidine of formula
(XXI) is intermediately formed said (XXI) can be converted into (XIII) by
60 stirring the latter in acidic aqueous medium. 65    0  076  530
17 OR 



acidic aqueous 5
(XIII) [err]                   medium (XXI) The intermediates of formula
(XXI) can be derived from a corresponding vinyl ether by reacting the
latter with a suitable epoxidizing agent in an appropriate alcohol (see,
for example, Synthetic Communications, 10, (1) 83-87 (1980) and Synthesis,
38-39 (1974).) The compounds of formula (I), their pharmaceutically
acceptable acid addition salts and the stereo- chemically isomeric forms
thereof, when systemically administered to vertebrates, stimulate the
motility of 15  the gastrointestinal system. The stimulatory effect of the
subject compounds on the motility of the gastrointestinal system is
evidenced by the data collected in the tables 1 and 2, which data
illustrate the amplification of the contractions of the guinea pig ileum
(Test A), the antagonism of dopamine-induced gastric relaxations (Test B)
and the antroduodenal motility of the dog (Test C) caused by the subject
compounds. 20 Test A: Amplification of contractions induced by transmural
stimulation of guinea-pig ileum Non-terminal ileum segments of the
guinea-pig were vertically suspended with a preload of 1 g in a 100 ml
tyrode bath ([err]) and gassed with a mixture of 95% 02 and 5% CO2.
Contractions were measured 25   isometrically. Transmural excitation was
applied over the whole length of the ileum strip by means of two platinum
electrodes (0.5 mm diameter), the anode was passed through the lumen of the
ileum, the cathode was dipped into a physiological solution. The tissue was
excited with single rectangular stimuli of 1 msec duration and submaximal
intensity at a frequency of 6 per minute, said stimuli being known to
release acetylcholine from intramural nerve 30   endings. After a
stabilization period of 30 minutes, a single dose of the test substance was
added to the bath solution and its effect was followed for another 15
minutes. Drug effects are expressed as percentage of the initial
contractility value. Column 1 of table 1 illustrates the lowest effective
concentration of the test substance whereby a 35   significant stimulation
of the acetylcholine release is noted. References: Arch. Intern.
Pharmacodyn, Ther., 204, 37-55 (1973) and Drug Research. 24, 1641-1645
(1974). Test B: 40   Antagonism of dopamine-induced gastric relaxation
Experiments were performed on stomachs taken from fasted guinea pigs. The
oesophagus, the first 10 cm of the duodenum, the vagal truncae and the
coeliac axic with the gastric branches thereof were removed together with
the stomach. The gastro-intestinal content was removed by repeated washing.
A polyethylene cannula was placed in the coeliac axis. After ligating the
oesophagus, the stomach was filled 45   with 20 ml of saline and suspended
in 200 ml of oxygenated (95% 02; 5% C02) Krebs-Henseleit solution
maintained at 370C. A glass cannula was placed into the duodenum and
connected to an ultrasonic transit time device. The cannula was further
connected to a bottle of saline ensuring a constant hydrostatic pressure of
6 cm-saline in the stomach. With this system changes in gastric content can
be continuously 



recorded. Emptying and filling of the stomach correspond to contractions
and relaxations of the gastric 50   wall, respectively. Dopamine (50 ug)
was injected via the coeliac axis in volumes of 0.1-0.2 ml. The test
substances studied for antagonistic effects were added to the bath solution
in 0.5 ml of saline. Column 2 of table 1 illustrates the lowest effective
dose whereby antagonistic effects are observed. Reference: Life Sciences,
23, 453-457 (1978). 55 Test C: Antroduodenal motility of the conscious dog
Strain gauge force transducers are constructed and calibrated ex vivo (see,
for example, "Gastro- intestinal Motility in Health and Disease", p.
647-654, edited by L.L Duthie, MTP, Lancaster). Labrador dogs, weighing
25-33 kg, were implanted with force transducers under aseptic conditions.
60   Transducers were sutured in transverse direction to the serosal side
of the gastric antrum and the duodenum (respectively 4 cm and 8 cm from the
gastroduodenal junction). The lead wires were brought out via a
subcutaneous tunnel on the left costal flank through a stab wound between
the scapulus. Before each experiment the connector was soldered to the lead
wires. Experiments were started in the ginescence phase of the
interdigestive state after a fasting period of 18 hours. Water was
available ad libitum. During 65  the experiments the dogs layed down at
least in little carriages. Antroduodenal motor patterns were .10    0 076
530 amplified (J.S.I., transducer amplifier) and recorded on a carbon paper
writer (Scwarzer). Parameters measured are: amplitude (force) of
contractions in grams, frequency of contractions and percentage of
coordination defined as the relative number of antral waves that propagated
to the duodenum. Drugs were administered either orally or via injection
into a brachial vein. Drug response was followed for at least 2 5 hours.
Table 2 shows the minimal effective dose, in mg/kg body weight, whereby the
rhythmic activity of the stomach is augmented and regularized. The data
illustrated in tables 1 and 2 are intended to illustrate and not to limit
the scope of the present. invention. 10 15 20 25 30 35 40 45 50 55 60 65 
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[err]    0 076 530 [ERR] [ERR] [err] [err] [err] [err] [err] [err] [err]
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0 076 530                                                    25 [err] [err]
[err] [err] [err] [err] [err] [err] [err] [err] [err] 18    0 076 530
2 [err] A~ 40  (a [err] [err] [err] [err] 19    0 076 530 [err] [err] [err]
[err] [err] E [err] [err] [err] [err] [err] 20   



28 0 076 530 21    0 076 530 TABLE 2 [err] 5
[err] L-N NH-C           [err] 10 [err] minimal effective dose in mg/kg
body weight when administered L           isomerism    base/salt form
orally          intravenously cis        base 20 4-F-[err](err])  cis
H20                        0.31             [er]0.08 25 In view of their
activity to stimulate the motility of the gastrointestinal system the
subject compounds are useful to normalize or to improve the gastric and
intestinal emptying in subjects suffering from a decreased peristalsis of
the stomach and/or the small and/or the large intestines. In view of their
useful activity to stimulate the motility of the gastrointestinal system
the subject 30 compounds may be formulated into various pharmaceutical
forms for administration purposes. To prepare the pharmaceutical
compositions of this invention an effective amount of the particular
compound or compounds, in base or acid-addition salt form, as the active
ingredients, is combined in intimate admixture with a pharmaceutically
acceptable carrier, which carrier may take a wide variety of forms
depending on the form of preparation desired for. administration, said
amount being an amount which is effective to 35  stimulate the motility of
the gastrointestinal system. These pharmaceutical compositions are
desirable in unitary dosage form suitable, preferably, for administration
orally, rectally or by parenteral injection. For example, in preparing the
compositions in oral dosage form, any of the usual pharmaceutical media may
be employed, such as, for example, water glycols, oils, alcohols and the
like in the case of oral liquid preparations such as suspensions, syrups,
elixirs 40  and solutions; or solid carriers such as starches, sugars,
kaolin, lubricants, binders, disintegrating agents and the like in the case
of powders, pills, capsules and tablets. Because of their ease in
administration, tablets and capsules represent the most advantageous oral
dosage unit form, in which case solid pharmaceutical carriers are obviously
employed. For parenteral compositions, the carrier will usually comprise
sterile water, at least in large part, though other ingredients, 45  for
example, may be prepared in which the carrier comprises saline solution,
glucose solution or a mixture 



of saline and glucose solution. Injectable suspensions may also be prepared
in which case appropriate liquid carriers, suspending agents and the like
may be employed. Acid addition salts of (I) due to their increased water
solubility over the corresponding base form, are obviously more suitable in
the prepara- tion of aqueous compositions. 50      It is especially
advantageous to formulate the aforementioned pharmaceutical compositions in
dosage unit form for ease of administration and uniformity of dosage.
Dosage unit form as 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. 55       Examples of such dosage unit forms are tablets (including
scored or coated tablets), capsules pills, powder packets, wafers,
injectable solutions or suspensions, teaspoonfuls, tablespoonfuls and the
like, and segregated multiples thereof. The amount of active ingredient per
dosage unit will be from about 0.25 mg to about 100 mg and preferably from
about I to about 50 mg. 60       The following formulations exemplify
compositions typical for the stimulation of the motility of the
gastrointestinal system in dosage unit form suitable for systemic
administration to animal and human subjects in accordance with the instant
invention. Oral drops: The following formulation provides 50 liters of an
oral-drop solution -comprising 10 milli- grams  of
cis-4-amino-5-chloro-N-(1-[3-(4-fluorophenoxy)propyll-3-methoxy-4,piperidin
yll-2-methoxy- 65   benzamide as the active ingredient (A.l.) per
milliliter. 22    0 076 530
3 A.l.                              500 grams 2-hydroxypropanoic acid
0.5 liter 5                        Sodium saccharin                   1750
grams Cocoa flavor                       2.5 liters Purified water
2.5 liters 10 Polyethylene glycol q.s. ad                       50 liters
The A.l. was dissolved in the 2-hydroxypropanoic acid and 1.5 liters of the
polyethylene glycol at 15  60-[err]. After cooling to 30-[err] there were
added 35 liters of polyethylene glycol and the mixture was stirred well.
Then there was added a solution of the sodium saccharin in 2.5 liters of
purified water and while stirring there were added the cocoa flavor and
polyethylene glycol q.s. ad volume. The resulting solution was filled into
suitable containers. Injectable solution: The following formulation
provides 20 liters of a parenteral solution comprising 2 20 milligrams of
cis-4-amino-5-chloro-N-[1-[3-(4-fluorophenoxy)propyl]-3-methoxy-4-piperidin
yl]-2-methoxy- benzamide as the active ingredient per milliliter. A.1.
40 grams 



25                        2,3-dihydroxybutanedioic acid       20 grams
methyl 4-hydroxybenzoate           36 grams propyl 4hydroxybenzoate
4 grams 30 water for injection q.s. ad        20 liters. The methyl and
propyl 4-hydroxybenzoates were dissolved in about 10 liters of boiling
water for injection. After cooling to about [err] there were added while
stirring the 2,3-dihydroxybutanedioic acid and there- *    35  after the
A.l.. The solution was cooled to room temperature and supplemented with
water for injection q.s. ad volume. The solution was sterilized by
filtration (U.S.P. XVII p. 811) and filled in sterile containers. Oral
solution: The following formulation provides 20 liters of an oral solution
comprising 5 milligrams of
cis4-amino-5-chloro-N-[1-[3-(4fluorophenoxy)propyl
-3-methoxy-4-piperidinyl-2-methoxybenzamide as the active ingredient per
teaspoonful (5 milliliters). 40 A.1.                               20 grams
2,3-dihydroxybutanedioic acid.     10 grams 45
Sodium saccharin                   40 grams 1,2,3-propanetriol
12 liters Sorbitol 70% solution              3 liters 50 Methyl
4-hydroxybenzoate           9 grams Propyl 4-hydroxybenzoate           1
gram 55                          Raspberry essence                  2
milliliters Gooseberry essence                 2 milliliters Purified water
q.s. ad 201iters. 60 65 23    31 0 076 530 The methyl and propyl
4-hydroxybenzoates were dissolved in 4 liters of boiling purified water. In
3 liters of this solution were dissolved first the 2,3-dihydroxybutanedioic
acid and thereafter the A.l.. The latter solution was combined with the
remaining part of the former solution and the 1,2,3-propanetriol and the
sorbitol solution were added thereto. The sodium saccharin was dissolved in
0.5 liters of water and the 5  raspberry and gooseberry essences were
added. The latter solution was combined with the former, water was added
q.s. ad volume and the resulting solution was filled in suitable
containers. Film-coated tablets: 10,000 Compressed tablets, each containing
as the active ingredient 10 milligrams of
cis-4-amino-5-5-chloro-N[1-(3-(4-fluorophenoxy)propyl]-3-methoxy-4-piperidi
nyl]-2-methoxybenzamide, were prepared from the following formulation: 10 



Tablet core: A.l.                               100 grams 15 Lactose
570 grams Starch                             200 grams 20
Polyvinylpyrrolidone (Kolli don K[err]              -         10 grams.
Microcrystalline cellulose (Avicel[err])                       100 grams
25. Sodium dodecyl sulfate             5 grams Hydrogenated vegetable oil
(Sterotex[err])                     15 grams 30 Coating: 35
Methyl cellulose (Methocel 60 HG[err])                         10 grams
Ethyl cellulose (Ethocel 22 cps[err])                        5 grams 40
1.2,3-propanetriol                 2.5 milliliters Polyethylene glycol 6000
10 grams 45    Concentrated colour suspension (Opaspray K-1-2109[err])
30 milliliters Polyvinylpyrrolidone (Povidone[err])                     5
grams 50 Magnesium octadecanoate            2.5 grams 55  Preparation of
tablet core: A mixture of the A.1., the lactose and the starch was mixed
well and thereafter humidified with a solution of the sodium dodecyl
sulfate and the polyvinylpyrrolidone in about 200 milliliters of water. The
wet powder was sieved, dried and sieved again. Then there was added the
microcrystalline cellulose and the hydrogenated vegetable oil. The whole
was mixed well and compressed into tablets. 60 Coating: To a solution of
the methyl cellulose in 75 milliliters of denaturated ethanol there was
added a solution of the ethyl cellulose in 150 milliliters of
dichloromethane. Then there were added 75 milliliters of dichloro- methane
and the 1,2,3-propanetriol. The polyethylene glycol was molten and
dissolved in 75 milliliters of 65  dichloromethane. The latter solution was
added to the former and then there were added the magnesium 24   



0076 530 octadecanoate, the polyvinylpyrrolidone and the concentrated
colour suspension and the whole was homogenised. The tablet cores were
coated with the thus obtained mixture in a coating apparatus. 5
Suppositories: Hundred suppositories each containing 30 milligrams
cis-4-amino-5-chloro-N-[1-[3-(4.-
fluorophenoxy)propyll-3-methoxy-4-piperidinyll-2-methoxybenzamide as the
active ingredient were prepared from the following formulations: A.l.
3 grams to 2,3-dihydroxybutanedioic acid         3 grams Polyethylene
glycol 400               25 milliliters 15                      Surfactant
(Span[err])                    12 grams Triglycerides (Witepsol 555[err])
q.s.ad  300 grams The A.l. was dissolved in a solution of the
2,3-dihydroxybutanedioic acid in polyethylene glycol 400. 20   The
surfactant and the triglycerides were molten together. The latter mixture
was mixed well with the former solution. The thus obtained mixture was
poured into moulds at a temperature of 37-[err] to form the suppositories.
In view of the activity of the subject compounds to stimulate the motility
of the gastro-intestinal system, it is evident that the present invention
provides a method of stimulating the motility of the gastro- 25  intestinal
system in vertebrates by the systemic administration of an effective amount
of at least one compound of formula (I), an acid addition salt or a
stereochemically isomeric form thereof in admixture with a pharmaceutical
carrier, said amount being effective to stimulate the motility of the
gastro-intestinal system. Due to their gastrointestinal motility
stimulating activity the subject compounds may be useful in 30   diagnostic
and therapeutic applications when modifications of the gastrointestinal
motility are required such as, for example, an improved peristalsis of the
esophagus, the stomach, the small and large intestines and the
normalization of the tonus of the sphincters in this system without effects
on the systemic autonomic system. Illustrative examples are the improved
gastric emptying and the enhanced intestinal transit time. 35      The
following examples are intended to illustrate and not to limit the scope of
the present invention. Unless otherwise stated all parts therein are by
weight. EXAMPLES A) Preparation of Intermediates. 40 Example I To a stirred
and cooled (2-propanone/CO2-bath)Grignard complex previously prepared
starting from 254.1 parts of 3-bromo-1-propene, 54.7 parts of magnesium and
1540 parts of anhydrous 1,1'-oxybisethane was added dropwise, during a 1
hour-period, a' solution of 330 parts of cyclopropyl (4- 45
fluorophenyl)methanone in 280 parts of anhydrous 1,1'-oxybisethane at a
temperature below [err]. The reaction mixture was allowed to reach room
temperature and stirring was continued overnight at room temperature. The
mixture was cooled to [err] and decomposed with 350 parts of a saturated
ammonium 



chloride solution. The 1,1 '-oxybisethane was decanted and the residual
salts were suspended twice in 140 parts of 1,1'-oxybisethane. The latter
was decanted and the combined 1,1'-oxybisethane-phases were 50   washed
with 500 parts of water. The organic phase was dried, filtered and
evaporated. From the residue, the forerun was distilled off by "Spinning
Band". The distillation residue yielded 255.7 parts (62%) of
a-cyclopropyl-4-fluoro-a-(2- propenyl)benzenemethanol (intermediate 1).
Following the same Grignard procedure and starting from the appropriate
ketones or aldehydes there 55   were also prepared:
4-fluoro-a-(2-propenyl)benzenemethanol; bp. 75-[err] at 1 mm, pressure
(intermediate 2); and 4-fluoro-a-methyl-a-(2-propenyl)benzenemethanol
(intermediate 3). Example II 60      30 Parts of a sodium hydride
dispersion 50% were suspended twice in petroleumether and the latter was
decanted each time. To the residue were added 432 parts of
NN-dimethylformamide. Then there was added dropwise a solution of 123.6
parts of a-cyclopropyl-4-fluoro-a-(2-propenyl)benzenemethanol in 216 parts
of NN-dimethylformamide at [err] while nitrogen gas was introduced. The
mixture was allowed to cool to room temperature and 89.4 parts of
iodomethane were added dropwise under nitrogen 65   atmosphere: exothermic
reaction (cooling in an ice-bath to [err). Upon completion, stirring was
continued 25    0 076  530 for 1 hour at room temperature. The reaction
mixture was poured onto 2000 parts of ice-water and the product was
extracted with 1,1'-oxybisethane. The extract was washed with water, dried,
filtered and evaporated. The oily residue was distilled, yielding 100.1
parts (75.8%) of 1-(l-cyclopropyl-1-methoxy-3- butenyl)-4fluorobenzene; bp.
110-[err] at 2 mm Hg (266,644 Pa) pressure (intermediate4). - 5 In a.
similar manner there were also. prepared: 1-fluoro-4
(l-methoxy-3-butenyl)benzene; bp [err] at 7 mm Hg (933,254 Pa) pressure
{intermediate 5); and 1-fluoro-4-(1-methoxy-1-methyl-3-butenyl)benzene; bp.
[err] at 1 mm  Hg (133.322 Pa) pressure (intermediate 6). Example Ill To a
stirred mixture of 100.6 parts of
1-(l-cyclopropyl-l-methoxy-3-butenyl)4fluorobenzene and 238 parts of
dichloromethane was added a solution of 101.5 parts of
3-chlorobenzeneperoxoic acid in 952 parts of dichloromethane (exothermic
reaction after 30 minutes). The whole was stirred overnight at room tem- 15
perature. The precipitate was filtered off and the filtrate was washed
successively with a saturate sodium carbonate solution, a saturate sodium
sulfite solution, a 5% sodium hydroxide solution and water. The organic
phase was dried, filtered and evaporated, yielding 106 parts of
[2-cyclopropyl 2(4-fluorophenyl)2 methoxyethyl]oxirane as a residue
(intermediate 7). Following the same epoxidizing procedure there were also
prepared: 20      [2-(4-fluorophenyl)-2-methoxyethyl]oxirane as a residue
(intermediate 8); [2-(4-fluorophenyl)-2-methoxypropyl]oxirane as a residue
(intermediate 9); 



a-cyclopropyl--(4-fluorophenyl)oxiraneethanol as an oily residue
(intermediate 10); and a-{4-fluorophenyl)oxiraneethanol as a residue
(intermediate 11). -          25
Example IV A mixture of 15 parts of methyl 2-amino-4-pyridinecarboxylate,
13.75 parts of 1-chloro-2-propanone and 160 parts of absolute methanol was
stirred and refluxed for 18 hours. The reaction mixture was treated with a
sodium hydroxide solution 1N in methanol. The solvent was evaporated in
vacuo and the residue was dissolved in trichloromethane. The solution was
filtered and the filtrate was evaporated. The residue 30  was purified by
column-chromatography over silica gel using a mixture of trichloromethane
and methanol (98:2 by volume) as eluent. The pure fractions were collected
and the eluent was evaporated. The residue was crystallized from
4-methyl-2-pentanone. The product was filtered off, washed with
2,2'-oxybispropane and dried, yielding 9.7 parts of methyl
2-methylimidazo[1,2-aJpyridine-7-carboxylate; mp. 149.1C (intermediate 12).
35 Example V A mixture of 1.31 parts of 2-bromo-1,1-diethoxyethane, 10
parts of water and 1.5 parts of a hydrobromic acid solution 48% in water
was stirred and refluxed for 1 hour. The mixture was poured onto 50 parts
of water and the whole was neutralized with potassium carbonate. Then there
were added 40 successively 5 parts of sodium hydrogen carbonate and 3 parts
of methyl 2-amino-4-pyridinecarboxylate. The reaction mixture was stirred
and heated for 15 minutes at 55C in an oil-bath. After 30 minutes gas-
evolution had ceased and the mixture was cooled. The product was extracted
with dichloromethane. The extract was dried, filtered and evaporated. The
residue was stirred in 2,2'-oxybispropane. The product was filtered off and
dried, yielding 2.9 parts (82.3%) of methyl
imidazo-[1,2-a]pyridine-7-carboxylate; mp. 45 143.2C (intermediate 13).
Example VI A mixture of 5.1 parts of lithium iodide dihydrate and 40 parts
of acetonitrile was stirred till all solid enters solution. Then there were
added successively 1.5 parts of sodium borohydride and 3.8 parts of 50
methyl 2-methylimidazo[1,2-alpyridine-7-carboxylate and the whole was
stirred and refluxed for 3 hours. The solvent was evaporated and the
residue was stirred in 100 parts of water. The mixture was acidified with
concentrated hydrochloric acid and the whole was stirred and refluxed for
30 minutes. After cooling, the mixture was alkalized with ammonium
hydroxide and salted out with potassium carbonate. The product was
extracted with dichloromethane. The extract was dried, filtered and
evaporated. The residue 55 was converted into the hydrochloride salt in 40
parts of 2-propanone. The salt was filtered off and dried, yielding 2.4
parts (60.4%) of 2-methylimidazo(1,2-a]pyridine-7-methanol
monohydrochloride; mp. 21 3.60C (intermediate 14). In a similar manner
there was also prepared: imidazo[1,2-alpyridine-7-methanol
monohydrochloride; mp. 199.7C (intermediate 15). 60 Example VII To a
stirred mixture of 10.7 parts of 2-methylimidazof1,2-alpyridine-7-methanol
monohydrochloride and 150 parts of trichloromethane were added dropwise 9.6
parts of thionyl chloride. The resulting solution was stirred for 15
minutes at room temperature. The reaction mixture was evaporated in vacuo
and the 65   residue was stirred in 80 parts of 2-propanone. The product
was filtered off, washed with 2,2' 



26    0 076 530 oxybispropane and dried, yielding 11.8 parts (100%) of
7-chloromethyl)-2-methylimidazof1,2-ai pyridine monohydrochloride; mp.
178.5 (intermediate 16). In a similar manner there was also prepared:
7-(chloromethyl)imidazo[1,2-alpyridine monohydrochloride; mp. [err]
(intermediate 17). 5 Example VIII A mixture of 13.6 parts of 1H-imidazole,
16.8 parts of ethyl 4-fluorobenzoate, 0.1 parts of potassium iodide and 54
parts of NN-dimethylacetamide was stirred and refluxed for 20 hours. The
reaction mixture was cooled to room temperature and poured onto a lot of
water. The product was extracted a few times 10   with benzene. The
combined extracts were washed thoroughly with water, dried, filtered and
evaporated. The residue was stirred in hexane. The product was filtered off
and dried, yielding 7.2 parts (33.3%) of ethyl
4-(1H-imidazol-1-yl)benzoate; mp. [err] (intermediate 18). To 90 parts of
tetrahydrofuran were added 5 parts of lithium aluminum hydride. Then there
was added dropwise (slowly) a solution of 35 parts of ethyl
4-(1H-imidazol-1-yl) benzoate in 135 parts of tetrahydro- 5 furan:
temperature rose to [err]. Upon completion, stirring was continued first
for 1 hour at 60-[err] and further overnight at room temperature. While
cooling, the reaction mixture was decomposed by the successive dropwise
additions of 3 parts of water, 10 parts of a sodium hydroxide solution 50%
and 10 parts of water. After stirring for a while at room temperature, the
precipitate was filtered off and washed with benzene. The filtrate was
dried, filtered and evaporated. The residue was crystallized from
4-methyl-2- 20   pentanone. The product was filtered off, washed with
2,2'-oxybispropane and dried, yielding 16.2 parts (58%) of
4-(1H-imidazol-1-yl)benzenemethanol; mp. [err] (intermediate 19). A stirred
solution of 11.3 parts of 4-(1H-imidazol-1-yl)benzenemethanol in 375 parts
of trichloro- methane was acidified with gaseous hydrogen chloride at room
temperature. Then there were added dropwise 10.6 parts of thionyl chloride
at room temperature. Upon completion, stirring was continued first 25  for
30 minutes at reflux and further for 30 minutes at room temperature. The
reaction mixture was evaporated. The residue was taken up a few times in
methylbenzene and the latter was evaporated each time. The residue was
stirred for 1 hour in 2,2-oxybispropane. The product was filtered off,
washed with 2,2'-oxybispropane and dried in vacuo overnight, yielding 13.5
parts of 1-[4-(chloromethyl) phenyl]-1H- imidazole monohydrochloride
(intermediate 20). 30 Example IX A mixture of 3 parts of
a-(3-chloropropyl)-4fluoro-a-(4fluorophenyl)benzeneacetonitrile, 92 parts
of concentrated sulfuric acid, 50 parts of water and 50 parts of acetic
acid was stirred and refluxed for 24 hours. The reaction mixture was
concentrated to about 100 parts and the product was extracted with 35
methylbenzene. The extract was washed with water, dried, filtered and
evaporated. The residue was suspended in petroleumether. The product was
filtered off and crystallized from 2,2'-oxybispropane, yielding 1.41 parts
of 3,3-bis(4-fluorophenyl)tetrahydro-2H-pyran-2-one; mp. [err]
(intermediate 21). 



A mixture of 5.8 parts of 3,3-bis(4-fluorophenyl)tetrahydro-1 H-pyran-2-one
and 30 parts of a solution of hydrobromic acid in glacial acetic acid was
stirred over week-end at room temperature. The reaction 40   mixture was
poured onto water. The precipitated product was filtered off and dissolved
in 2,2'- oxybispropane. The organic phase was washed with water, dried,
filtered and evaporated. The residue was boiled in a mixture of 42 parts of
2,2'-oxybispropane and 42 parts of petroleumether. The product was filtered
off and crystallized from 2,2'-oxybispropane, yielding 1.27 parts of
a-(3-bromopropyl)-4-fluoro-a-(4- fluorophenyl)benzeneacetic acid;l mp.
1610C (intermediate 22). 45      To a stirred solution of 29.5 parts of
a-(3-bromopropyl)-4fluoro-a-(4fluorophenyl)benzeneacetic acid in 300 parts
of trichloromethane were added 28.8 parts of thionyl chloride and the whole
was stirred and refluxed for 3 hours. The reaction mixture was evaporated,
yielding 30 parts of a-(3-bromopropyl)-4-fluoro-
a-(4-fluorophenyl)benzeneacetyl chloride as a residue. A  mixture of 30
parts of a-(3-bromopropyl)-4fluoro-a-(4fluorophenyl)benzeneacetyl chloride,
9.3 50   parts of ethanol and 90 parts of methylbenzene was stirred
overnight at room temperature. The reaction mixture was evaporated, the
residue was taken up in ethanol and the latter was evaporated again. The
residue was taken up in 2,2'-oxybispropane. The whole was washed with a
saturate sodium hydrogen carbonate solution and with water, dried, filtered
and evaporated. The residue was purified by column- chromatography over
silica gel using a mixture of trichloromethane and hexane (50:50 by volume)
as 55   eluent. The pure fractions were collected and the eluent was
evaporated, yielding 19.6 parts of ethyl a-(3-
bromopropyl)-4-fluoro-a-(4fluorophenyl)benzeneacetate as a residue
(intermediate 23). Example X To a stirred mixture of 30.4 parts of
1,3-propanediol and 90 parts of NN-dimethylformamide were 60   added 5.28
parts of a sodium hydride dispersion 50% at a temperature below [err].
Stirring was continued for 2 hours at room temperature under nitrogen
atmosphere. Then there were added dropwise 15.9 parts of
1,4-difluoro-2-nitrobenzene so that the temperature has been maintained
below 30C. Upon completion, stirring was continued overnight at room
temperature. The reaction mixture was poured onto water and the product was
extracted with trichloromethane. The extract was washed with water, dried,
filtered and 65   evaporated. The residue was purified by
column-chromatography over silica gel using trichloromethane as 2 7    -
35 0:076 530 eluent. The pure fractions were collected and the eluent was
evaporated, yielding 21.5 parts 3-(4-fluoro-2- nitrophenoxy)propanol as a
residue (intermediate 24). To a stirred mixture of 12.6 parts of
3-(4-fluoro-2-nitrophenoxy)propanol, 0.9 parts of N.N-dimethyl- formamide
and 150 parts of trichloromethane were added dropwise 8.36 parts of thionyl
chloride and 5  stirring was continued for 1 hour at room temperature. The
whole was further stirred and refluxed for 3 hours. The reaction mixture
was evaporated under methylbenzene. The residue was stirred in petroleum-
ether. The product was filtered off and dried, yielding 7.41 parts (55%) of
1-(3-chloropropoxy)-4-fluoro-2- nitrobenzene; mp. [err] (intermediate 25).
10                                         Example Xl 



To a stirred solution of 134 parts of 4-fluorophenol and 2 parts of
4-methylbenzenesulfonic acid in 1080 parts of benzene was added 42 parts of
3-buten-2-one. Stirring was continued for 4 days at room temperature. 700
Parts of 1,1'-oxybisethane were added and the whole was washed four times
with 500 parts of a cold sodium hydroxide solution 1 N and with water. The
organic phase was dried, filtered and 15  evaporated. The oily residue was
purified by column-chromatography over silica gel using trichloro- methane
as eluent. The pure fractions were collected and the eluent was evaporated.
The oily residue solidified upon cooling. The product was suspended in cold
petroleumether. The product was filtered off and dried at room temperature,
yielding 43.4 parts (39.7%) of 4-(4-fluorophenoxy)-2-butanone (intermediate
26). 20      To a stirred mixture of 37.6 parts of
4-(4-fluorophenoxy)-2-butanone and 400 parts of ethanol were added
portionwise 21.2 parts of sodium borohydride at a temperature below [err].
Upon completion, stirring was continued for 1 hour at room temperature. The
reaction mixture was concentrated to half its volume. After cooling, 500
parts of water were added and evaporation was continued till all ethanol
was removed. After cooling, the product was extracted with
1,1-oxybisethane. The extract was washed with 25  water, dried, filtered
and evaporated. The oily residue was distilled, yielding 20.80 parts
(55.1%) of 4-(4- fluorophenoxy)-2-butanol; bp. 140-[err] (water-jet)
(intermediate 27). To a stirred and cooled mixture of 10 parts of
4-(4-fluorophenoxy)-2-butanol and 30 parts of pyridine were added
portionwise 7.4 parts of methanesulfonyl chloride at a temperature below
100C. Upon completion, stirring was continued for 1 hour at room
temperature. The reaction mixture was allowed to 30  stand overnight in an
ice-box. Then it was poured onto water and the product was extracted with
dichloro- methane. The extract was washed with a cold hydrochloric acid
solution 20% and with water, dried, filtered and evaporated. The oily
residue was purified by column-chromatography over silica gel using a
mixture of trichloromethane and methanol (95:5 by volume) as eluent. The
pure fractions were collected and the eluent was evaporated, yielding 10
parts (64%) of 4-(4-fluorophenoxy)-2-butanol methanesulfonate (ester) 35
as an oily residue (intermediate 281. ExampleXII A mixture of 9.3 parts of
5-chloro-1,3-dihydro-1-(3-hydroxypropyl)-2H-benzimidazol-2-one and 83 parts
of a hydrobromic acid solution 48% in water was stirred and refluxed for 6
hours. The reaction mixture was 40  cooled and allowed to crystallize
overnight at room temperature. The precipitated product was filtered off
and stirred a few times in 100 parts of water till the pH of the filtrate
was greater than 2. The product was stirred and refluxed for 1 hour in 55
parts of chlorobenzene with 1.3 parts of activated charcoal. The latter was
filtered off and the filtrate was allowed to crystallize overnight in an
ice-box. The product was filtered off and recrystallized twice: first from
chlorobenzene (activated charcoal) and then from methylbenzene 45
(activated charcoal), yielding 4.9 parts of
1-(3-bromopropyl)-5-chloro-1,3-dihydro-2H-benzimidazol-2-one; mp.
[err](intermediate 29). Example XIII To a stirred (vigorously) mixture of
17.4 parts of 2-chloroethanamine (hydrochloride, 20.7 parts of 50
potassium carbonate and 225 parts of water was added dropwise a mixture of
31.3 parts of 2,6-dichloro- benzoyl chloride and 120 parts of
dichloromethane at room temperature: slightly exothermic reaction. Upon
completion, stirring at room temperature was continued for one hour. The
organic phase was separated and the aqueous phase was extracted with
dichloromethane. The combined organic phases were washed with water, dried,
filtered and evaporated. The residue was crystallized from methylbenzene. 



55  The product was filtered off and dried, yielding 25.8 parts (68.8%) of
2,6-dichloro-N-(2-chloroethyl)- benzamide; mp. [err]. (intermediate 30):
Example XIV To a stirred solution of 17.3 parts of
2,2-dimethyl-1,3-dioxane-4,6-dione in 130 parts of dichloro- -
60  methane were added 18 parts of pyridine under nitrogen atmosphere. Then
there were added dropwise, during a 20 minutes-period a solution of 35A
parts of 1-chloro-4,4-bis(4-fluorophenyl)-1-butanone in 65 parts of
dichloromethane at about 0C while nitrogen gas was still introduced. Upon
completion, stirring was continued first for 1 hour at about [err] and
further for 1 hour at room temperature. Dichloromethane and water were
added and the layers were separated. The organic phase was washed with
water, dried, 65  filtered and evaporated. The residue was boiled in 750
parts of a mixture of acetic acid and water (1:2 by 28    36 0 076 530
volume) for 5 hours. Methylbenzene was added. The organic phase was
separated, washed with water, with a sodium hydrogen carbonate solution and
again with water, dried, filtered and evaporated. The residue was purified
by column-chromatography over silica gel using trichloromethane as eluent.
The pure fractions were collected and the eluent was evaporated, yielding
18.5 parts of 5,5-bis(4-fluorophenyl)-2- pentanone as a residue
(intermediate 31).. Example XV A mixture of 118.6 parts of methyl
4-(acetylamino)-2-ethoxybenzoate, 200 parts of acetic acid and 156 parts of
acetic acid anhydride was stirred and heated to [err]. After cooling to
[err] (ice-bath) there were 10  added dropwise 47.1 parts of fuming nitric
acid 100% using a bromine funnel: an exothermic reaction occured. The
temperature was kept at about [err] by cooling in an ice-bath. Upon
completion, the temperature was allowed to rise to [err] and stirring was
continued at this temperature for one hour. If necessary the whole was
cooled with ice-water to keep the temperature at about [err]. When the
exothermic reaction was ceased, the whole was allowed to cool for one hour
and was further cooled to [err]. 15  The reaction mixture was poured onto
ice-water while stirring. Upon stirring for one hour, the precipitated
product was filtered off and dissolved in 1950 parts of dichloromethane.
The solution was washed twice with 500 parts of water, dried, filtered and
evaporated. The residue was crystallized overnight at room temperature from
2-propanol. The product was filtered off, washed with 2,2'-oxybispropane
and dried, yielding 67.6 parts (47,9%) of methyl
4-(acetylamino)-2-ethoxy-5-nitrobenzoate; mp. 1 10C (intermediate 20   32).
To 100 parts of a hydrochloric acid solution 6N were added 5.65 parts of
methyl 4-(acetylamino)-2- ethoxy-5-nitrobenzoate and the whole was stirred
and. refluxed for 30 minutes. After cooling, the precipitated product was
filtered off and crystallized from 80 parts of 2-propanol at [err]. The
product was filtered off and dried, yielding 1.9 parts (42.2%) of methyl
4-amino-2-ethoxy-5-nitrobenzoate; mp.[err]; 25   (intermediate 33). A
mixture of 4.8 parts of methyl 4-amino-2-ethoxy-5-nitrobenzoate, 1.6 parts
of sodium hydroxide and 30 parts of water was stirred and refluxed for 30
minutes. The reaction mixture was cooled and 50 parts of 



water were added. The whole was neutralized by the dropwise addition of
glacial acetic acid. The precipitated product was filtered off and
crystallized from 2-propanol at [err]. The product was filtered off, 30
washed with a small amount of 2,2'-oxybispropane and dried, yielding 3
parts (66.6%) of 4-amino-2- ethoxy-5-nitrobenzoic acid; mp. [err]
(intermediate 34). Example XVI A mixture of 3.4 parts of ethyl
7-oxa-4-azabicyclo(4,1,0]heptane-3-carboxylate, 2.1 parts of benzene- 35
methanamine and 40 parts of ethanol was stirred and refluxed for 17 hours.
Another 0.3 parts of ethyl 7- oxa-3-azabicyclo[4,1,0]heptane-3-carboxyiate
were added and stirring at reflux was continued for 4 hours. The reaction
mixture was evaporated. The residue was purified by column-chromatography
over silica gel using a mixture of trichloromethane and methanol (97:3 by
volume) as eluent The pure fractions were collected and the eluent was
evaporated, yielding 3.4 parts (61.8%) of a mixture of ethyl
trans-3-hydroxy-4- 40   [(phenylmethyl)amino]-1-piperidinecarboxylate  and
ethyl trans-4-hydroxy-3-[(phenylmethyl)amino]-1- piperidinecarboxylate as
an oily residue (intermediates 35 and 36). A mixture of 62.8 parts of ethyl
trans-3-hydroxy-4-[(phenylmethyl)amino]-1piperidinecarboxylate and 400
parts of methanol was hydrogenated at normal pressure and at room
temperature with 5 parts of palladium-on-charcoal catalyst 10%. After the
calculated amount of hydrogen was taken up, the catalyst 45   was filtered
off and the filtrate was evaporated. The oily residue was separated by
column-chromatography over silica gel: using a mixture of trichloromethane
and methanol (95:5 by volume) as eluent, ethyl trans-3-
amino-4-hydroxy-1-piperidinecarboxylate was obtained (intermediate 37).
Using then a mixture of trichloromethane and methanol (95:5 by volume),
saturated with ammonia, as eluent an oily residue was obtained which was
triturated in methylbenzene. The product was filtered off 50   and dried,
yielding 10 parts (24%) of ethyl trans-4amino-3-hydroxy-1
-iperidinecarboxylate; mp. [err] (intermediate 38). Example XVII A mixture
of 195.4 parts of potassium hydroxide and 1065 parts of 2-propanol was
stirred and warmed 55   till all solid entered solution. After cooling to
room temperature, 97 parts of ethyl trans-3-hydroxy-4-
[(phenylmethyl)aminol-l-piperidinecarboxylate were added and the whole was
stirred and refluxed for 4 hours. The reaction mixture was evaporated to
dry and 500 parts of water were added. The whole was concentrated to a
volume of about 300 parts. After cooling to room temperature, the product
was extracted with dichloromethane. The extract was washed with water,
dried, filtered and evaporated. The oily residue 60   was crystallized from
acetonitrile. The product was filtered off and dried, yielding 51 parts
(70.8%) of trans- 4-[(phenylmethyl)aminol-3-piperidinol; mp. [err].
(intermediate 39). A mixture of 8.59 parts of
4-fluoro-y-(4-fluorophenyl)benzenebutanal, 4 parts of trans-4-[(phenyl-
methyl)amino]-3-piperidinol, 2 parts of potassium acetate, 1 part of a
solution of thiophenyl in ethanol 5% and 120 parts of methanol was
hydrogenated at normal pressure and at room temperature with 2 parts of 65
platinum-on-charcoal catalyst 5%. After the calculated amount 'of hydrogen
was taken up, the catalyst was 29    37 0 076 530 



filtered off and the filtrate was evaporated. The oily residue was
dissolved in 1,1'-oxybisethane. The solution was washed with water and
shaken with a hydrochloric acid solution 10%. The 1,1 '-oxybisethane- phase
was separated and evaporated. From the residue the-free base was liberated
in the conventional manner with sodium hydroxide in water The-free base was
extracted with dichloromethane The extract was dried, filtered and
evaporated. The oily residue was purified by columrr-chromatography  over
silica gel using a mixture of trichloromethane and methanol (90:10 by
volume) as eluent. The pure fractions were collected and the eluent was
evaporated. The oily residue was converted into the hydrochloride salt in
1,1'- oxybisethane and 2-propanol. The salt was filtered off and
crystallized from 2-propanol, yielding 2.67 parts - of
trans-1-[4,4-bis(4-fluorophenyl)butyl]-4-[(phenylmethyl)amino]-3-piperidino
l  dihydrochloride;  mp. 10  231.1C (intermediate 40). A mixture of 14.8
parts of
trans-1-[4,4-bis(4-fluorophenyl)butyl]-4-[(phenylmethyl)aminol-3-piperidino
l and 120 parts of methanol was hydrogenated at normal pressure and at room
temperature with 2 parts of palladium-on-charcoal catalyst 10%. After the
calculated amount of hydrogen was taken up, the catalyst was filtered off
and the filtrate was evaporated. The oily residue was converted into the
hydrochloride salt 15  in methylbenzene and 2-propanol. Upon the addition
of petroleumether, the salt was precipitated. It was filtered off and
dried, yielding 11.18 parts of
trans-4-amino-1-[4,4-bis(4-fluorophenyl)butyl]-3-piperidinol
dihydrochloride; mp. [err] (intermediate 41). Example XVIII 20      To a
stirred mixture of 14.4 parts of sodium methoxide solution 30% and 80 parts
of methanol were added 14 parts of 3-bromo-1-(phenylmethyl)-4-piperidinone
hydrobromide and the whole was stirred for 2 hours at room temperature. The
reaction mixture was evaporated. 175- Parts of 1,1'-oxybisethane were added
to the residue. The mixture was washed twice with water, dried, filtered
and evaporated. The solid residue was crystallized from 2-propanol at
[err]. The product was filtered off, washed with 2,2'-oxy- 25  bispropane
and dried, yielding 2.4 parts of
4,4-dimethoxy-1-(phenylmethyl)-3-piperidinol; mp. 90.10C (intermediate 42).
To a stirred mixture of 37.8 parts of
4,4-dimethoxy-1-(phenylmethyl)-3-piperidinol and 135 parts of
NN-dimethylformamide were added portionwise 4.8 parts of sodium hydride
dispersion 78%. The while was heated to 60-[err] and stirring was continued
for 30 minutes at [err]. After cooling to room 30  temperature, there were
added dropwise 18.9 parts of (chloromethyl)benzene (exothermic reaction:
temperature rose to [err]). Upon completion, stirring was continued for 2
hours at room temperature. The reaction mixture was poured onto 500 parts
of water and the product was extracted twice with 1,1'- oxybisethane. The
combined extracts were washed with water, dried, filtered and
evaporated.-The residue was purified by column-chromatography over silica
gel using a mixture of trichloromethane and methanol 35  (98:2 by volume)
as eluent. The pure fractions were collected and the eluent was evaporated.
The residue was distilled, yielding 33.1 parts (64.6%) of
4,4-dimethoxy-3-(phenylmethoxy)-1-(phenylmethyl)piperidine; bp. 180-1850C
at 0.3 mm. pressure (intermediate 43). A mixture of 125 parts of
4,4-dimethoxy-3-(phenylmethoxy)-1-(phenylmethyl)piperidine and 3000 parts
of sulfuric acid solution 1 % in water was stirred and refluxed for 3
hours. The reaction mixture was cooled 40  to room temperature and
neutralized with sodium carbonate. The product was extracted three times
with 280 parts of 1,1 '-oxybisethane. The combined extracts were washed
with 200 parts of water, dried, filtered and evaporated. The residue was
taken up in benzene and the latter was evaporated again. The residue was
converted into the hydrochloride salt in 2-propanol. The solvent was
evaporated and the residue solidified 



on triturating in 4-methyl-2-pentanone while heating. The hydrochloride
salt was filtered off and dried, 45  yielding 120 parts of
3-(phenylmethoxy)-1-(phenylmethyl)-4-piperidinone hydrochloride; mp.
174.30C (intermediate 44). To a stirred mixture of 29.5 parts of
3-(phenylmethoxy)-1-(phenylmethyl)-4-piperidinone, 12.4 parts of sodium
carbonate, 20 parts of ethanol and 25 parts of water was added dropwise a
solution of 7 parts of hydroxylamine hydrochloride in 25 parts of water
(slightly exothermic reaction). Upon completion, the 50 whole was heated to
reflux and stirring was continued for 16 hours at reflux temperature. The
reaction mixture was cooled and the product was. extracted twice with
trichloromethane. The combined extracts were washed with water, dried,
filtered and evaporated. The residue was dissolved in 210 parts of 1,1'-
oxybisethane and the solution was stirred with activated charcoal. The
latter was filtered off and the filtrate was evaporated. The oily residue
was converted into the hydrochloride salt in 2-propanol. The salt was 55
filtered off and dried, yielding 30.7 parts of
3-(phenylmethoxy)-1-(phenylmethyl)-4-piperidinone, oxime hydrochloride; mp.
[err] (intermediate 45). A mixture of 28 parts of 3
(phenylmethoxy)-1-(phenylmethyl)-4-piperidinone, oxime in 200 parts of
methanol, previously saturated with gaseous ammonia was hydrogenated at
normal pressure and at room temperature with 3 parts of Raney-nickel
catalyst. After the calculated amount of hydrogen was taken up, 60  the
catalyst was filtered off and the filtrate was evaporated. The residue was
triturated in 2,2'- oxybispropane. The mixture was filtered and the
filtrate was evaporated. The residue was converted into the hydrochloride
salt in 2-propanol. The solvent was evaporated. The residue solidified on
triturating in a * mixture of 2-propanol and 4-methyl-2-pentanone (1:4 by
volume). The product was filtered off and washed with 2,2'-oxybispropane,
yielding, after drying, 18.5 parts
(A+B)-3-(phenylmethoxy)-1-(phenylmethyl)-4- 65 piperidinamine
dihydrochloride hemihydrate; mp. [err]. (intermediate 46). 30    0 076 530
Example XIX To a stirred mixture of 10 parts of
3-(phenylmethoxy)-1-(phenylmethyl)-4-piperidinone and 65 parts of
dichloromethane were added dropwise 5 parts of ethyl carbonochloridate at
room temperature. After stirring for 6;30 hours at reflux, there were added
5 parts of NN-diethylethanamine. Upon completion, 5 stirring at reflux was
continued for 24 hours. The reaction mixture was washed successively with
water, a diluted hydrochloric acid solution and again with water, dried,
filtered and evaporated. The residue was purified by column-chromatography
over silica gel using a mixture of trichloromethane and methanol (95:5 by
volume) as eluent. The pure fractions were collected and the eluent was
evaporated, yielding 8.1 parts (86.5%) of ethyl
4-oxo-3-(phenylmethoxy)-1-piperidinecarboxylate as an oily residue
(intermediate to  47). To 5 parts of a solution of 2 parts of thiophene in
40 parts of ethanol, were added 135 parts of ethyl 4-
oxo-3-(phenylmethoxy)-1-piperidinecarboxylate, 55 parts of
benzenemethanamine and 400 parts of methanol. The whole was hydrogenated at
normal pressure and at [err] with 8 parts of palladium-on- charcoal
catalyst 10%. After the calculated amount of hydrogen was taken up, the
catalyst was filtered off 5  and the filtrate was evaporated, yielding 170
parts of ethyl cid-3-(phenylmethoxy)-4-(phenylmethyl)- 



amino]-1-piperidinecarboxylate as an oily residue (intermediate 48). A
mixture of 170 parts of ethyl
cis-3-(phenylmethoxy)-4-[(phenylmethyl)aminol-1-piperidine- carboxylate and
400 parts of methanol was hydrogenated at normal pressure and at [err] with
20 parts of palladium-on-charcoal catalyst. 10%. After the calculated
amount of hydrogen was taken up, the catalyst 20  was filtered off and the
filtrate was evaporated. The oily residue was distilled, yielding 75 parts
of ethyl cis- 4-amino-3-hydroxy-1-piperidinecarboxylate; bp. 175-[err] at
0.4 mm. pressure. (intermediate 49). Example XX A mixture of 94 parts of
ethyl 4,4-dimethoxy-3-(phenylmethoxy)-1-piperidinecarboxylate and 2300 25
parts of a sulfuric acid solution 1 % in water was stirred and refluxed for
2.50 hours. The reaction mixture was cooled and the product was extracted
three times with dichloromethane. The combined extracts were washed with a
small amount of water, dried, filtered and evaporated. The residue was
taken up in methyl- benzene and the latter was evaporated again. The
residue was stirred in petroleumether. The latter was separated and the
solvent was evaporated, yielding 64.9 parts of ethyl
4-oxo-3-(phenylmethoxy)-1- 30  piperidinecarboxylate as a residue
(intermediate 50). In a similar manner there were also prepared:
3-methoxy-1-methyl-4-piperidinone ethanedioate ethanolate; mp. [err]
(intermediate 51); ethyl 3-methoxy-4-oxo-1-piperidinecarboxylate as an oily
residue (intermediate 52); and
1-[4,4-bis(4-fluorophenyl)butyll-3-methoxy-4-piperidinone as a residue
(intermediate 53). - 35 Example XXI To 2 parts of a solution of 2 parts of
thiophene in 40 parts of ethanol were added 126 parts of ethyl 3-
methoxy-4-oxo-1-piperidinecarboxylate, 70 parts of benzenemethanamine and
400 parts of methanol. The whole was hydrogenated at normal pressure and at
room temperature with 5 parts of palladium-on- 40 charcoal catalyst 10%.
After up-take of one equivalent of hydrogen, the catalyst was filtered off
and hydrogenation was continued with another 5 parts of
palladium-on-charcoal catalyst 10%. After the calculated amount of hydrogen
was taken up, the catalyst was filtered off and the filtrate was
evaporated. The residue contained some oil drops which were separated,
yielding 92.9 parts of ethyl cis-4-amino-3- methoxy-1-piperidinecarboxylate
(intermediate 54). 45     In a similar manner there were also prepared:
cis-3-methoxy-1-methyl-N-phenyl-4-piperidinamine as an oily residue
(intermediate 55); and
cis-1-[4,4-bis(4-fluorophenyl)butyll-3-methoxy-4-piperidinamine as a
residue (intermediate 56). Example XXII 50      A mixture of 4.7 parts of
ethyl trans-4-amino-3-hydroxy-1-piperidinecarboxylate, 3.7 parts of 1,3-
dihydroisobenzofuran-1,3-dione and 45 parts of methylbenzene was stirred
and refluxed for 2 hours using a water-separator. The reaction mixture was
decanted from some insoluble tar. The methylbenzene-phase was evaporated in
vacuo in a boiling water-bath. The residue was boiled in
2,2'-oxybispropane. After cooling, the solvent was decanted. The remaining
oil solidifed on scratching in 2,2'-oxybispropane. The 55  product was
filtered off and dissolved in dichloromethane. The solution was washed
successively with a dilute hydrochloric acid solution, water, a dilute
sodium hydroxide solution and again water. The organic phase was dried,
filtered and evaporated in vacuo. The residue solidified on scratching in
2,2'- oxybispropane. The product was filtered off and crystallized, from
2-propanol, yielding 2.12 parts of ethyl
trans-4-(1,3-dihydro-1,3-dioxo-2H-isoindol-2-yl)-3-hydroxy-1-piperidinecarb
oxylate; mp. [err] (inter- 



60   mediate 57); Example XXIII To a stirred mixture of 85 parts of
4,4-dimethoxy-1-(phenylmethyl)-3-piperidinol and 480 parts of sodium
hydroxide solution 60% were added 288 parts of benzene and 0.5 parts of
NNN-triethylbenzene- 65   methanaminium chloride. Then there were added
dropwise 49.2 parts of dimethyl sulfate at a temperature 31    39 0 076 530
below [err]. After stirring overnight at room temperature, there was added
another portion of 13.3 parts of dimethyl sulfate and stirring was
continued for 4 hours at room temperature. The reaction mixture was cooled,
640 parts of water were added and the layers were separated.  The aqueous
phase was extracted with benzene. The formed suspension was filtered and
the filter-cake was set aside. The combined organic 5 phases were washed
with water, dried, filtered and evaporated. The oily residue was distilled
(bp. [err] at 1 mm. pressure). The distillate was converted into the
ethanedioate salt in 2-propanol. The salt was filtered off and crystallized
from ethanol, yielding. 34.9 parts of
3,4,4-trimethoxy-1-(phenylmethyl)piperidine ethanedioate; mp. [err]
(intermediate 58). The filter-cake, which was set aside (see above), was
dissolved in trichloromethane. The solution was 10  washed with a small
amount of water, dried, filtered and evaporated. The residue was
crystallized from 2- propanol, yielding 22.3 parts of
3,4,4-trimethoxy-1-methyl-1-(phenylmethyl)piperidinium methylsulfate;
mp.[err] (intermediate 59). Example XXIV A mixture of 38.1 parts of
3,4,4-trimethoxy-1-(phenylmethyl)piperidine and 1200 parts of sulfuric acid
solution 1 % was stirred and refluxed for 7 hours. The reaction mixture was
allowed to cool overnight to room temperature and treated with sodium
carbonate till a turbid solution was obtained. The product was extracted
with 1,1'-oxybisethane. The extract was washed with water, dried, filtered
and evaporated, yielding 28.8 parts (98.6%) of
3-methoxy-1-(phenylmethyl)-4-piperidinone as an oily residue (intermediate
20  60). Example XXV A mixture of 93 parts of
3,4,4-trimethoxy-1-methyl-1-(phenylmethyl)piperidinium methylsulfate in 400
parts of methanol was hydrogenated at normal pressure and at room
temperature with 5 parts of 25  palladium-on-charcoal catalyst 10%. After
the calculated amount of hydrogen was taken up, the catalyst was filtered
off and the filtrate was evaporated. The solid residue was dissolved in
water and the whole was alkalized with a sodium hydroxide solution. The
product was extracted with dichloromethane. The extract was washed with
water and the aqueous phase was set aside. The organic phase was dried,
filtered and evaporated, yielding 20 parts of an oily residue. The aqueous
phase, which was set aside (see above), was 30  concentrated. The product
was extracted with dichloromethane. The extract was washed with a saturated
sodium chloride solution, dried, filtered and evaporated, yielding 18 parts
of an oily residue. The combined oily residues (resp. 20 and 18 parts) were
dissolved in 2,2'-oxybispropane. The solution was filtered and the filtrate
was evaporated. The residue was taken up in benzene and evaporation was
continued, yielding 34 



parts (75.7%) of 3,4,4-trimethoxy-1-methylpiperidine as a residue
(intermediate 61). 35 Example XXVI To a stirred mixture of 17.1 parts of
ethyl 4-oxo-1-piperidinecarboxylate and 225 parts of trichloro- methane was
added dropwise a solution of 16 parts of bromine in 75 parts of
trichloromethane at [err]. The trichloromethane-phase was washed with
ice-water, dried, filtered and evaporated, 40  yielding 25 parts of ethyl
3-bromo-4-oxo-l-piperidinecarboxylate as an oily residue (intermediate 62).
To a stirred mixture of 200 parts of sodium methoxide solution 30% and 640
parts of methanol were added 250 parts of ethyl 3-bromo-4-oxo-1
-piperidinecarboxylate at about [err]. The whole was stirred for 3 hours at
room temperature. The solvent was evaporated and the oily residue was
dissolved in 2,2'- oxybispropane. The solution was washed with water,
dried, filtered and evaporated, yielding 190 parts of 45  ethyl
3-hydroxy-4,4-dimethoxy-1-piperidinecarboxylate as an oily residue
(intermediate 63). To a stirred mixture of 35 parts of ethyl
3-hydroxy-4,4-dimethoxy-1-piperidinecarboxylate and 144 parts of
NN-dimethylformamide were added portionwise 8.2 parts of sodium hydride
dispersion 50%: exothermic reaction (temp. rose to [err]; cooling in a
water-bath was necessary to keep the temperature below [err]). The whole
was stirred for 1.50 hours at about [err] and then it is cooled to room
temperature. 50  24.1 Parts of iodomethane were added dropwise (strong
exothermic reaction) while the temperature was kept below [err]. Upon
completion, stirring was continued over week-end at room temperature. The
reaction mixture was poured onto water and the product was extracted with
4-methyl-2-pentanone. The extract was washed with water, dried, filtered
and evaporated, yielding 35.9 parts (95.7%) of ethyl 3,4,4-
trimethoxy-l-piperidinecarboxylate as an oily residue (intermediate 64). 55
A mixture of 117.7 parts of ethyl 3,4,4-trimethoxy-1-piperidinecarboxylate,
267.3 parts of potassium hydroxide and 720 parts of 2-propanol was stirred
and refluxed for 4 hours. The reaction mixture was evaporated. 900 Parts of
water were added to the residue and the whole was stirred in a boiling
water-bath. The last traces of 2-propanol were removed by evaporation on a
Rotavapor. After cooling to 100C, the product was extracted twice with 280
parts of 1,1'-oxybisethane. The extracts were dried, filtered and 60
evaporated, yielding 62.9 parts (75.4%) of 3,4,4-trimethoxypiperidine as a
residue (intermediate 65). A mixture of 56.2 parts of
1,1'-(4-chlorobutylidene) bis[4-fluorobenzene) 31.5 parts of 3;
4,4-trimethoxy- piperidine, 42.5 parts of sodium carbonate, 1 part of
potassium iodide and 960 parts of 4-methyl-2- pentanone was stirred and
refluxed for 18 hours. The reaction mixture was cooled, filtered and the
filtrate was evaporated, yielding 82.5 parts of
1-[4,4-bis(4-fluorophenyl)butyl]-3,4,4-trimethoxypiperidine as a 65
residue (intermediate 66). 32    0 076 530 Example XXVII To a stirred
solution of 35 parts of ethyl 3-hydroxy-4,4-dimethoxy-1
-piperidinecarboxylate in 144 parts of NN-dimethylformamide were added
portionwise 8.2 parts of a sodium hydride dispersion 50% at about 30C.
After stirring for 1.50 hours at about [err], the mixture was cooled to
room temperature and 26.5 parts of iodoethane were added dropwise at a
temperature below [err]. Upon completion, stirring was continued 



for 18 hours at room temperature. The reaction mixture was poured onto
water and the product was extracted with 4-methyl-2-pentanone. The extract
was washed with water, dried, filtered and evaporated, yielding 34.1 parts
(87%) of ethyl 3-ethoxy-4,4-dimethoxy-1-piperidinecarboxylate as a residue
(intermediate 67). A mixture of 34.1 parts of ethyl
3-ethoxy-4,4-dimethoxy-1-piperidinecarboxylate and 1110 parts of a sulfuric
acid solution 1% in waterwas stirred and refluxed for3 hours. The reaction
mixture wascooled and saturated with sodium carbonate. The product was
extracted with dichloromethane. The extract was washed with a small amount
of water, dried, filtered and evaporated. The residue was stirred in
petroleum- ether. The product was separated and distilled, yielding 21.1
parts of ethyl 3-ethoxy-4-oxo-1-piperidine- carboxylate bp.  [err] at 0.05
mm. pressure (intermediate 68). A mixture of 21 parts of ethyl
3-ethoxy-4-oxo-1-piperidinecarboxylate, 11 parts of benzenemethan-- amine,
1 part of a solution of thiophene in ethanol 4% and 320 parts of methanol
was hydrogenated at normal pressure and at room temperature with 2 parts of
palladium-on-charcoal catalyst 10%. After the calculated amount of hydrogen
was taken up, the catalyst was filtered off and the filtrate was
evaporated, 20  yielding 18 parts of ethyl
cis-4-amino-3-ethoxy-1-piperidinecarboxylate as a residue (intermediate
69). Example XXVIII To a stirred suspension of 97.1 parts of
3-methoxy-1-(phenylmethyl)-4-piperidinone and 42.3 parts of sodium
carbonate in 80 parts of ethanol and 100 parts of water was added dropwise
a solution of 31.6 parts 25   of hydroxylamine hydrochloride in 100 parts
of water (exothermic reaction). Upon completion, stirring was continued
overnight at reflux temperature. The reaction mixture was cooled to room
temperature and the product was extracted with trichloromethane. The
extract was washed with water, dried, filtered and evaporated. The oily
residue was purified by column-chromatography over silica gel using a
mixture of trichloromethane and methanol (95:5 by volume) as eluent. The
pure fractions were collected and the 30   eluent was evaporated, yielding
83.3 parts (84%) of 3-methoxy-1-(phenylmethyl)-4-piperidinone, oxime as a
residue (intermediate 70). A mixture of 83 parts of
3-methoxy-1-(phenylmethyl)-4-piperidinone, oxime and 400 parts of methanol
saturated with ammonia was hydrogenated at normal pressure and at [err]
with 6 parts of Raney-nickel catalyst. After the calculated amount of
hydrogen was taken up, the catalyst was filtered off and the filtrate 35
was evaporated, yielding 78 parts (100%) of
(cis+trans)-3-methoxy-1-(phenylmethyl)-4-piperidinamine as a residue
(intermediate 71). Example XXIX A mixture of 15 parts of
trans-N-[3-hydroxy-1-(phenylmethyl)-4-piperidinyl]benzamide and 204 parts
of 40   a concentrated hydrochloric acid solution was stirred and refluxed
for 18 hours. The reaction mixture was filtered and the filtrate was
treated with sodium hydroxide. Upon cooling in an ice-bath, the addition of
sodium hydroxide was continued till turbid. The product was extracted three
times with 180 parts of methylbenzene. The combined extracts were dried,
filtered and evaporated. The oily residue was dissolved in
trichloromethane. The solution was washed with a small amount of water,
dried, filtered and evaporated. 45   The oily residue was purified by
column-chromatography over silica gel using a mixture of trichloro- methane
and methanol, saturated with ammonia, (85:15 by volume) as eluent. The pure
fractions were collected and the eluent was evaporated. The residue
solidified on triturating in petroleumether. The product was filtered off
and dried, yielding 3.8 parts of
trans-4-amino-1-(phenylmethyl)-3-piperidinol; m.p. [err] (intermediate 72).



so      In a similar manner there were also prepared:
cis-3-methoxy-1-(phenylmethyl)-4-piperidinamine as an oily residue
(intermediate 73); cis-4-amino-1-(phenylmethyl)-3-piperidinol as a residue
(intermediate 74); trans-3-methoxy-1-(phenylmethyl)-4-piperidinamine as a
residue (intermediate 75); and
trans-l-[4,4-bis(4-fluorophenyl)butyl]-3-methoxy-4-piperidinamine as an
oily residue (intermediate 76). 55 Example XXX To a stirred and refluxing
mixture of 136 parts of 1-(2-hydroxyphenyl)ethanone and 222 parts of 1,3-
dibromopropane in 500 parts of water was added dropwise a solution of 40
parts of sodium hydroxide in 140 parts of water. Upon completion, stirring
was continued at reflux temperature overnight: The organic 60  layer was
separated, dried and distilled, yielding 80 parts of
l-[2-(3-bromopropoxy)phenyl]ethanone; bp. [err] at 0.05 mm. pressure
(intermediate 77). Following the same procedure and using equivalent
amounts of the appropriate starting materials there were also prepared:
1-(5-bromopentyloxy)-4-fluorobenzene; bp. 116-[err] at 0.4 mm. pressure
(intermediate 78); 65 33    41 0 076 530
1-(3-chloropropoxy)-3-(trifluoromethyl)benzene; bp. 97-[err] at 5 mm.
pressure (intermediate 79); and 1-[(6-bromohexyl)oxy]-4-fluorobenzene; bp.
93-[err] at 0.03 mm. pressure (intermediate 80). 5
Example XXXI Through a stirred mixture of 11.7 parts of
(5-fluoro-2-hydroxyphenyl) (4-fluorophenyl)methanone and 45 parts of
NN-dimethylformamide nitrogen was bubbled while cooling at about [err]
(ice-bath). Then there were added portionwise 2.4 parts of sodium hydride
dispersion 50%: heavy foaming. occurred. Upon completion, there were added
23.6 parts of 1-bromo-3-chloropropane while still cooling at [err]. The
whole 10  was heated to [err] and stirring at this temperature was
continued for one hour. After cooling to [err], the reaction mixture was
poured onto 400 parts of water and the product was extracted twice with 180
parts of benzene. The extract was dried, filtered and evaporated. The
residue was purified by column- chromatography over silica gel using
trichloromethane as eluent. The pure fractions were collected and the
eluent was evaporated. The residue solidified on triturating in
petroleumether. After cooling to [err], the 15  product was filtered off
and dried, yielding 10.7 parts (69%) of
[2-(3-chloropropoxy)-5-fluorophenyll (4- fluorophenyl)methanone; mp. [err]
(intermediate 81). Example XXXII To a stirred sodium ethoxide solution,
prepared starting from 3.5 parts of sodium in 24 parts of ethanol, 20
were added 16.8 parts of 4-fluorophenol. After stirring for 15 minutes,
there was added dropwise a solution of 77 parts of
1-bromo-3-chloro-2-methylpropane in 72 parts of ethanol at room
temperature. Upon completion, stirring was continued for 20 hours at reflux
temperature. The reaction mixture was filtered 



and the filtrate was evaporated. The residue was taken up in
2,2'-oxybispropane. The organic phase was washed with water and with
alkaline water 5%, dried, filtered and evaporated. The residue was
distilled, 25   yielding 11.6 parts of
1-(3-chloro-2-methylpropoxy)-4-fluorobenzene; bp. [err] (water-jet)
(intermediate 82). Example XXXIII To a stirred solution of 10.6 parts of
N-(4-fluorophenyl)-4-methylbenzenesulfonamide in 68 parts of 30
N,N-dimethylformamide were added portionwise 2.1 parts of a sodium hydride
dispersion 50%: temp. roses to [err]. After stirring for 20 minutes, the
whole was cooled in an ice-bath (about [err]) and 12.6 parts of
1-bromo-3-chloropropane were added quickly. Stirring was continued first
for 20 minutes at room temperature, then for 3 hours at [err] and further
overnight at room temperature. The reaction mixture was poured onto
ice-water and the product was extracted with methylbenzene. The extract was
washed three 35  times with water, dried, filtered and evaporated. The
residue was crystallized from petroleumether. The product was filtered off
and recrystallized from 2,2'-oxybispropane, yielding 11.37 parts (83.2%) of
N-(3- chloropropyl)-N-(4-fluorophenyl)-4-methylbenzenedsulfonamide
(intermediate 83). In  a  similar  manner  there  was  also  prepared:
N-(3-chloropropyl)-4-fluoro-N-(4-fluoro- phenyl)benzamide as a residue
(intermediate 84). 40 Example XXXIV To a stirred mixture of 46.46 parts of
1,4-cyclohexanediol and 135 parts of NN-dimethylformamide were added 5.28
parts of sodium hydride dispersion 50% at a temperature below [err].
Stirring was continued for 2 hours at room temperature under nitrogen
atmosphere. Then there were added dropwise 45   15.9 parts of
1,4-difluoro-2-nitrobenzene at about [err]. Upon completion, stirring was
continued overnight at room temperature. The reaction mixture was poured
onto water. The precipitated product was filtered off and taken up in
trichloromethane. The solution was washed with water, dried, filtered and
evaporated. The residue was boiled in 2-propanol. Upon cooling, the
precipitate was filtered off and the filtrate was evaporated. The residue
was purifed by column-chromatography over silica gel using a mixture of 50
trichlorometharie and methanol (95:5 by volume) as eluent. The pure
fractions were collected and the eluent was evaporated. The residue was
stirred in petroleumether. The product was filtered off and dried, yielding
17.1 parts of 4-(4-fluoro-2-nitrophenoxy)cyclohexanol; mp. [err]
(intermediate 85). Example XXXV 55     To 31.4 parts of 3-fluorophenol were
added dropwise 29.3 parts of cyclopropanecarbonyl chloride at [err]. Upon
completion, the whole was stirred for 1 hour at [err]. The reaction mixture
was distilled, yielding 49.7 parts (98%) of
(3-fluorophenyl)cyclopropanecarboxylate; bp. 75-[err] at 0.5 mm  Hg (66,666
Pa) pressure (intermediate 86). To a stirred and cooled ([err]) mixture of
40.7 parts of (3-fluorophenyl) cyclopropanecarboxylate and 156 60   parts
of dry dichloromethane were added portionwise 33.1 parts of aluminium
chloride. The whole was heated in an oil-bath' at 60C and the
dichloromethane was distilled off. The whole was further heated till an
internal temperature of [err] and stirring was continued for 15 minutes at
this temperature. After cooling, the solid reaction mixture was pulverized
and poured portionwise into a mixture of 400 parts of ice-water and 36
parts of concentrated hydrochloric acid. The whole was stirred for 3 hours
at room temperature and 65  the product was extracted twice with 140 parts
of 1,1'-oxybispropane. The combined extracts were dried, 34 



0 076 530 filtered and evaporated. The residue was cooled and suspended in
35 parts of petroleumether. After cooling to [err], the product was
filtered off (the filtrate was set aside) and dried, yielding 21.2 parts of
crude product. The filtrate (which was set aside) was allowed to stand
overnight at [err]. The product was filtered off, yielding a second
fraction of 2.4 parts of crude product. The combined crude crops (resp.
21.2 parts and 2.4 parts) were purified by column-chromatography over
silica gel using trichloromethane as eluent. The pure fractions were
collected and the eluent was evaporated. The residue was crystallized from
21 parts of petroleumether at [err]. The product was filtered off and
dried, yielding 15.2 parts of cyclopropyl
(4-fluoro-2-hydroxyphenyl)methanone; mp. [err] (intermediate 87). Example
XXXVI A mixture of 16 parts of 1-cyclopropyl-2,2-diphenylethanone and 300
parts of hydrochloric acid were stirred and refluxed for 4 hours. The
reaction mixture was cooled and extracted with 2,2'-oxybispropane. The
extract was washed with water and with a diluted sodium hydrogen carbonate
solution, dried, filtered and evaporated, yielding 17 parts of
5-chloro-1,1-diphenyl-2-pentanone as a residue (intermediate 88). Example
XXXVII 30.6 Parts of cyclopropyl (4-fluoro-2-hydroxyphenyl)methanone were
added portionwise to 450 parts of hydrbiodic acid solution 50%. The whole
was heated to reflux and stirring was continued for 1.50 hours at reflux
temperature. The reaction mixture was cooled to [err]. The precipitated
product was filtered off and 20  dissolved in 300 parts of
trichloromethane. The solution was dried, filtered and evaporated. The
residue was dissolved in 210 parts of petroleumether while heating. The
solution was treated twice with activated charcoal and the latter was
filtered off each time. The filtrate was evaporated and the residue was
suspended in 35 parts of petroleumether. After cooling to [err], the
product was filtered off and dried, yielding 36.4 parts (70%) of
1-(4-fluoro-2-hydroxyphenyl)-4-iodo-1-butanone; mp. [err] (intermediate
89). 25 Example XXXVIII To a stirred mixture of 25 parts of
1,3-isobenzofurandione and 108.5 parts of fluorobenzene were added
portionwise 50 parts of aluminium chloride. Upon completion, the whole was
heated slowly to reflux and stirring was continued for 1.50 hours at reflux
temperature. The reaction mixture was cooled and poured 30  onto a mixture
of crushed ice and 60 parts of concentrated hydrochloric acid. The product
was extracted twice with dichloromethane. The combined extracts were washed
with a sodium hydroxide solution 10%. The aqueous phase was separated,
washed with 2,2'-oxybispropane and acidified with concentrated hydrochloric
acid while cooling. The whole was stirred for 1 hour at room temperature.
The precipitated product was filtered off and dissolved in benzene. The
solution was distilled azeotropically to dry. The solid 35  residue was
stirred in hexane. The product was filtered off and dried in vacuo at about
[err], yielding 33.5 parts (80.7%) of 2-(4-fluorobenzoyl)benzoic acid; mp.
[err] (intermediate 90). To 1190 parts of 1,1'-oxybisethane were added at
once 50 parts of lithium aluminium hydride. Then there was added dropwise a
solution of 213.7 parts of 2-(4-fluorobenzoyl)benzoic acid in 875 parts of
1,1'- oxybisethane so that the mixture was kept at reflux temperature. Upon
completion, stirring was continued 40  first for 30 minutes at room
temperature, then for 2 hours at reflux and further overnight at room 



temperature. The reaction mixture was cooled to [err] and there were added
dropwise successively 50 parts of water, 50 parts of a 15% sodium hydroxide
solution and 150 parts of water all at [err]. The reaction mixture was
filtered over Hyflo and washed thoroughly with 1,1'-oxybisethane. The
organic phase was separated, washed with water, dried, filtered and
evaporated. The residue was crystallized from a mixture 45   of benzene and
hexane, yielding 170.4 parts of a-(4-fluorophenyl)-1,2-benzenedimethanol;
mp. [err] (intermediate 91). A mixture of 200 parts of
a-(4-fluorophenyl)-1,2-benzenedimethanol and 2295 parts of phosphoric acid
60% was stirred for 3 hours at 100C. Stirring was continued overnight at
room temperature. The reaction mixture was poured onto water and the
product was extracted twice with 1,1 '-oxybisethane. The combined 50
extracts were washed with water, with a 10% sodium carbonate solution and
again with water, dried, filtered and evaporated. The residue was
distilled, yielding 57 parts of 1-(4-fluorophenyl)-1,3-dihydroiso-
benzofuran; bp. [err] at 0.2 mm Hg (26,6644 Pa) pressure (intermediate 92).
To a stirred and cooled (2-propanone/CO2-bath) amount of 1080 parts of
ammonia was added 1 part of iron (III) chloride, followed by the
portionwise addition of 7.7 parts of sodium under nitrogen atmosphere. 55
After stirring for 20 minutes, there was added dropwise a solution of 64.5
parts of 1-(4-fluorophenyl)-1,3- dihydroisobenzofuran in 105 parts of
1,1'-oxybisethane while still cooling. Then there was added dropwise a
solution of 75 parts of 2-(3-bromopropoxy)tetrahydro-2H-pyran in 37 parts
of 1,1'-oxybisethane. Upon completion, stirring was continued for 2 hours
under nitrogen atmosphere in a 2-propanone/[err]-bath. Without cooling and
without nitrogen, there were added dropwise slowly 490 parts of
1,1'-oxybisethane 60   and stirring was continued overnight at room
temperature. 225 Parts of a saturate ammonium chloride solution were added
dropwise followed by the addition of 200 parts of water. The layers were
separated and the aqueous phase was extracted twice. with
1,1'-oxybisethane. The combined organic phases were washed with water,
dried, filtered and evaporated. The residue was purified by
column-chromatography over silica gel using. a mixture of trichloromethane
and methanol (99.5:0.5 by volume) as eluent. The 65   second fraction was
collected and the eluent was evaporated, yielding 39.6 parts of
1-(4-fluorophenyl)-l.3- 35    0 076 530
dihydro-1-[3-(tetrahydro-2H-pyran-2-yloxy)propyllisobenzofuran as a residue
(intermediate 93). 39.6 Parts of
1-(4-fluorophenyl)-1,3-dihydro-1-[3-(tetrahydro-2H-pyran-2-yloxy)propylliso
benzofuran were dissolved in 9.8 parts of a hydrochloric acid solution 0.1
M and 788 parts of ethanol and thewholewas stirred and refluxed for 1 hour.
The solvent was evaporated-and the residue was taken-up in methylbenzene-
and water. The organic phase was separated washed with water, dried,
filtered and evaporated. The residue was purified by column-chromatography
over silica gel using a mixture of trichloromethane and methanol (99:1) by
volume) as eluent. The pure fractions were collected and the eluent was
evaporated, yielding 24.2 parts of 1-(4-fluorophenyl-)-1,3
dihydroisobenzofuran-l-propanol as a residue (intermediate 94). 10 -
Example XXXIX A mixture of 4.4 parts of 3,4-pyridinediamine, 4.0 parts of
isothiocyanatomethane, 90 parts of tetra- 



hydrofuran and 40 parts of acetonitrile was stirred and refluxed overnight.
The reaction mixture was evaporated, yielding 7.3 parts of
N-(3-amino-4-pyridinyl)-N' methylthiourea as a residue (intermediate 95).
15      A mixture of 7.3 parts of
N-(3-amino-4-pyridinyl)-N'-methylthiourea, 15 parts of mercury (II)oxide,
90 parts of tetrahydrofuran and 80 parts of acetonitrile was stirred and
refluxed for 20 hours. The reaction mixture was filtered hot over Hyflo and
the filter-cake was washed with 240 parts of boiling ethanol. The filtrate
was evaporated in vacuo and the residue was boiled in acetonitrile. The
product was filtered off and dried, yielding 5 parts of
N-methyl-3H-imidazo[4,5-c]pyridin-2-amine; mp. [err] (intermediate 96). 20
A mixture of 5.6 parts of 1-(chloromethyl)-4-fluorobenzene, 5.2 parts of
N-methyl-3H-imidazo[4,5- c]pyridine-2-amine, 4.2 parts of sodium carbonate
and 90 parts of NN-dimethylformamide was stirred and heated first for3
hours at 90-[err] and further-overnight at [err]. The reaction mixture was
poured onto water and the product was extracted four times with
dichloromethane. The combined extracts were dried, filtered and evaporated.
The residue was purified by column-chromatography over silica gel using a
25 mixture of trichloromethane and methanol (92.5:7.5 by volume) as eluent.
The pure fractions were collected and the eluent was evaporated. The
residue was boiled in 2-propanone, yielding 6 parts of 5-4(4-
fluorophenyl)methyl]-N-methyl-5H-imidazo[4,5-clpyridin-2-amine; mp. 209.5C
(intermediate 97). A mixture of 3.0 parts of
5-[(4-fluorophenyl)methyl]-N-methyl-5H-imidazol4,5-clpyridin-2-amine, 2.4
parts of methyl carbonochloridate, 1.2' parts of NN-diethylethanamine and
260 parts of dichloromethane 30 was stirred for 2 days at room temperature.
The reaction mixture was evaporated. The solid residue was purified by
columnchromatography over silica gel using a mixture of trichloromethane
and methanol (94:6 by volume) as eluent. The pure fractions were collected
and the eluent was evaporated. The residue was crystallized from
2-propanone, yielding 1 part of methyl
[[5-[(4-fluorophenyl)methyl]-5H-imidazo(4,5-
cipyridin-2-yl]methyl]carbamate; mp. [err] (intermediate 98). 35 Example XL
A mixture of 10 parts of bis(4-fluorophenyl)methanone, 22.1 parts of
3-chloro-1,2-propanediol, 0.2 parts of 4-methylbenzenesulfonic acid hydrate
and 90 parts of methylbenzene was stirred and refluxed for 23 hours using a
water-separator. The reaction mixture was poured onto alkaline water. Upon
stirring, the 40   layers were separated. The organic phase was washed with
alkaline water, dried, filtered and evaporated, yielding 14 parts (100%) of
2,2-bis(4-fluorophenyl)-4-(chloromethyl)-1,3-dioxolane as a residue
(intermediate 99). Example XLI 45       To a stirred solution of 24.2 parts
of 1-(4-fluorophenyl)-1,3-dihydroisobenzofuran-1-propanol in 8 parts of
pyridine and 90 parts of trichloromethane were added dropwise 12.1 parts of
thionyl chloride; Upon completion, the whole was heated slowly to [err] and
stirring at this temperature was contined for 3 hours. The reaction mixture
was poured onto ice-water. The organic phase was separated, washed with a
sodium hydrogen carbonate solution (10%), dried and evaporated, yielding 20
parts of 1-(3-chloropropyl)-1-(4- 50
fluorophenyl)-1,3-dihydroisobenzofuran as a residue (intermediate 100).
Example XLII To a stirred mixture of 324 parts of
2-(2,4-dichlorophenoxy)-1-propanol and 700 parts of NN- diethylethanamine
were added dropwise at room temperature 335 parts of methanesulfonyl
chloride 55  (exothermic reaction: the temperature roses to reflux
temperature). While cooling in a water-bath, stirring was continued for 30
minutes at room temperature. The reaction mixture was poured into water and
the 



product was extracted with 2,2'-oxybispropane. The extract was dried,
filtered and evaporated. The residue was distilled by vacuum distillation,
yielding 300 parts of 2-(2,4-dichlorophenoxy)-1-propanol methane- sulfonate
(ester); bp. 130C at 2 x 104mm Hg (266,644 x [err] Pa) pressure
(intermediate 101). 60 Example XLIII To a stirred mixture of 18.3 parts of
4-(4-fluoro-2-nitrophenoxy)cyclohexanol, 6.23 parts of pyridine and 135
parts of trichloromethane were .added dropwise, during a 10 minutes
period,. 9 parts of methane- sulfonyl chloride. Upon completion, stirring
was continued overnight at room temperature. The whole was 65  further
stirred and refluxed for2 hours. The reaction mixture was evaporated and
the residue was stirred in 36    0 076 530 water. The product was extracted
with trichloromethane. The extract was dried, filtered and evaporated. The
residue was purified by column-chromatography over silica gel using
trichloromethane as eluent. The pure fractions were collected and the
eluent was evaporated. The residue was crystallized from 1,1'-
oxybisethane, yielding 8.5 parts of 4-(4-fluoro-2-nitrophenoxy)cyclohexanol
methanesulfonate (ester); mp. [err] (intermediate 102). Example XLIV A
solution of 20 parts of ethyl 3-methoxy-4-oxo-1-piperidinecarboxylate, 12
parts of (-)-a-methyl- benzenemethanamine, 2 parts of a solution of
thiophene in ethanol 4% and 200 parts of methanol was 10  hydrogenated at
nomral pressure and at room temperature with 4 parts of
palladium-on-charcoal catalyst 10%. After the calculated amount of hydrogen
was taken up, the catalyst was filtered off and the filtrate was evaporated
in vacuo. The residue was purified by HPLC using a mixture of hexane,
trichloromethane and methanol (50:49.5:0.5 by volume) as eluent. The pure
A-fractions were collected and the eluent was evaporated, yielding 15.62
parts (51%) of (-)-ethyl
cis-3-methoxy-4-[(1-phenylethyl)amino]-1-piperidine- 15  carboxylate as a
residue (intermediate 103). In a similar manner there were also prepared:
(+)-ethyl cis-3-methoxy-4-((1-phenylethyl)aminol-1-piperidinecarboxylate as
a residue (intermediate 104); and ethyl
cis-3-methoxy-4-[(phenylmethyl)aminol-l-piperidinecarboxylate
monohydrochloride;  mp. 20  [err](intermediate 104). Example XLV A solution
of 16 parts of (+)-ethyl
cis-3-methoxy-4-[(1-phenylethyl)amino]-l-piperidinecarboxylate in 170 parts
of a hdyrochloric acid solution 6N was stirred and refluxed for 45 hours.
The reaction mixture was 25  cooled and washed with dichloromethane. The
aqueous phase was cooled in an ice-bath and treated with ammonium
hydroxide. The product was extracted three times with 130 parts of
dichloromethane. The combined extracts were washed with 10 parts of water,
dried, filtered and evaporated. The residue was dissolved in methylbenzene
and the latter was evaporated again, yielding 12.2 parts (100%) of
(+)-cis-3- methoxy-N-(1-phenylethyl)-4-piperidinamine as a residue
(intermediate 105). 30      In a~similar manner there was also prepared: 



(-)-cis-3-methoxy-N-(1-phenylethyl)-4-piperidinamine as an oily residue
(intermediate 106). Example XLVI A mixture of 134 parts of ethyl
cis-3-methoxy-4-[(phenylmethyl)aminol-1-piperidinecarboxylate, 255.2 parts
of potassium hydroxide and 1760 parts of 2-propanol was stirred and
refluxed for 3.50 hours. The reaction mixture was evaporated, water was
added and the whole was evaporated again. The residue was taken up in water
and extracted with dichloromethane. The extract was washed with water,
dried, filtered and evaporated. The residue was purified by
column-chromatography over silica gel using a mixture of trichloromethane
and methanol (92.5:7.5 by volume) as eluent. The pure fractions were
collected and the 40   eluent was evaporated. The residue was converted
into the hydrochloride salt in acetonitrile and 2- propanol. The salt was
filtered off and dried, yielding 1.96 parts of
cis-3-methoxy-N-(phenylmethyl)-4- piperidinamine dihydrochloride
monohydrate; mp. [err]. (intermediate 107). Example XLVII 45       To a
stirred mixture of 62.83 parts of
4,4-dimethoxy-1-(phenylmethyl)-3-piperidinol and 180 parts of
N,N-dimethylformamide were added portionwise 12.96 parts of a sodium
hydride dispersion 50% at a temperature below [err]. Stirring was continued
for 2 hours at room temperature: mixture 1. 43.02 Parts of
2-chloro-NN-diethylethanamine hydrochloride were taken up in a dilute
ammonium hydroxide solution and 1,1 '-oxybisethane was added. The organic
phase was separated, dried, filtered and so   evaporated. The residue was
taken up in 45 parts of NN-dimethylformamide and this solution was added
dropwise to mixture I (see above). Upon completion, stirring was continued
overnight at. room temperature. The reaction mixture was poured onto water
and the product was extracted with trichloro- methane. The extract was
washed with water, dried, filtered and evaporated. The residue was purified
by column-chromatography over silica gel using a mixture of
trichloromethane and methanol (90:10 by 55   volume) as eluent. The pure
fractions were collected and the eluent was evaporated, yielding 46.5 parts
(53%) of
NN-diethyl-2-[[4,4-dimethoxy-1-(phenylmethyl)-3-piperidinylloxylethanamine
as a residue (intermediate 108). A    mixture    of   13.5   parts   of
NN-diethyl-2-([4,4-dimethoxy-1-(phenylmethyl)-3- piperidinylloxylethanamine
and 120 parts of methanol was hydrogenated at normal pressure and at room
60  temperature with 2 parts of palladium-on-charcoal catalyst 10%. After
the calculated amount of hydrogen was taken up, the catalyst was filtered
off and the filtrate was evaporated, yielding 10.5 parts (100%) of NN-
diethyl-2-[(4,4-dimethoxy-3-piperidinyl)oxylethanamine as a residue
(intermediate 109). Example XLVIII .65      To a stirred solution of 4.1
parts of ethyl 4-amino-5-cyano-2-hydroxybenzoate in 40 parts of 2- 37    0
076 530 propanone were added successively 2.52 parts of dimethyl sulfate
and 4.1 parts of potassium carbonate. The whole was stirred and refluxed
for 3 hours. The reaction mixture was filtered while hot and the filter-
cake was washed with 2-propanone. The filtrate was evaporated and the solid
residue was crystallized from 24 parts of 2-propanol, yielding 3.5 parts
(79.5%) of ethyl 4-amino-5-cyano-2-methoxybenzoate; mp. [err] (intermediate
1.10). 



Example IL A suspension of 10.69 parts of ethyl
4-amino-5-cyano-2-methoxybenzoate in 12 parts of a sodium hydroxide
solution 50% and 500 parts of water was stirred and heated to [err]and
stirring was continued 10  for 1 hour at 50-55C. The reaction mixture was
cooled and filtered. The filtrate was acidifed with concentrated
hydrochloric acid to pH 1-2. The precipitated product was filtered off,
washed thoroughly with water and dried overnight at [err], yielding 8.6
parts (93.2%) of 4-amino-5-cyano-2-methoxybenzoic acid; mp. [err]
(intermediate 111). Following the same hydrolyzing procedure there was also
prepared: 5-chloro-4-hydroxy-2-methoxybenzoic acid; mp. [err] (intermediate
112). Example L A mixture of 9 parts of
cis-1-(lH-benzimidazol-2-ylmethyl)-3-methoxy-4-piperidinamine and 150 parts
of acetic acid was hydrogenated at normal pressure and at room temperature
with 2 parts of rhodium-on- 20  charcoal catalyst 5%. After the calculated
amount of hydrogen was taken up, the catalyst was filtered off and the
filtrate was evaporated. The residue was purified by column-chromatography
over silica gel using second fraction was collected and the eluent was
evaporated, yielding 5 parts of cis-3-methoxy-1-((4,5,6,7 tetrahydro-1
H-benzimidazol-2-yl)methyl]-4-piperidinamine as a residue (intermediate
113). Example LI To a stirred solution of 11.2 parts of
(4-fluorophenyl](4-piperidinyl)methanone in 80 parts of 4-methyl-
2-pentanone were added 5 parts of N-(2-chloroethyl)-3-pyridinecarboxamide
and the whole was stirred and refluxed overnight. The reaction mixture was
filtered and the filtrate was evaporated. The residue was 30  purified by
column-chromatography over silica gel using a mixture of trichloromethane
and methanol (95:5 by volume) as eluent. The pure fractions were collected
and the eluent was evaporated. The residue was crystallized from a mixture
of 4-methyl-2-pentanone and 2,2'-oxybispropane, yielding 1.6 parts (16.5%)
of N-[2-[4-(4-fluorobenzoyl)-1 -piperidinyl]ethyl]-3-pyridinecarboxamide;
mp. [err] (intermediate 114). 35 Example LII A mixture of 7.5 parts of
1-(3-chloropropoxy)-4-fluorobenzene, 10.5 parts of N,N-diethyl-2-[(4,4-
dimethoxy-3-piperidinyl)oxy]ethanamine, 7 parts of NN-diethylethanamine, 1
part of potassium iodide and 90 parts of NN-dimethylformamide was stirred
for 17 hours at [err]. The reaction mixture was poured -               40
onto water and the product was extracted with trichloromethane. The extract
was washed with water, dried, filtered and evaporated. The residue was
purified by column-chromatography over silica gel using a mixture of
trichloromethane and methanol (95:5 by volume) saturated with ammonia, as
eluent. The pure fractions were collected and the eluent was evaporated.
The residue was converted into the hydrochloride salt in acetonitrile and
2-propanol. The whole was evaporated and the residue was taken up in
acetonitrile. 45   The solution was evaporated, yielding 14 parts (75%) of
N,N-diethyl-2-[[1-[3-(4-fluorophenoxy)propyl]-4-4-
dimethoxy-3-piperidinyl]oxy]ethanamine as a residue (intermediate 115). In
a similar manner there were also prepared:
cis-1-(1H-benzimidazol-2-ylmethyl)-3-methoxy-N-(phenylmethyl)-4-piperidinam
ine  as  a  residue (intermediate 116); 50
cis-1-[3-(4-fluorophenoxy)propyl]-3-methoxy-N-(phenylmethyl)-4-piperidinami
ne    dihydrochloride (intermediate 117); 



(+)-cis-1-[3-(4-fluorophenoxy)propyl]-3-methoxy-N-(1-phenylethyl)-4-piperid
inamine  as a residue (intermediate 118); and
(-)-cis-1-[3-(4-fluorophenoxy)propyll-3-methoxy-N-(1-pheny]ethyl)-4-piperid
inamine  as a residue 55   (intermediate 119). Example LIII A  mixture  of
14.07  parts  of
NN-diethyl-2-[[1-[3-(4-fluorophenoxy)propyl]-4,4-dimethoxy-3-
piperidinyl]oxy]ethanamine dihydrochloride, 7.36 parts of a sulfuric acid
solution 96% and 500 parts of 60   water was stirred and refluxed for 17
hours. The reaction mixture was allowed to cool and washed with
2,2'-oxybispropane. The aqueous phase was separated and alkalized with
sodium carbonate. The product was extracted with dichloromethane. The
extract was dried, filtered and evaporated. The residue was purified by
column-chromatography over silica gel using a mixture of trichloromethane
and methanol (95:5 by volume) saturated with ammonia, as eluent. The pure
fractions were collected and the eluent was 65 38    48 0 076 530
evaporated, yielding 8.0 parts (75%) of
3-(2-(diethylamino)ethoxyl-l-[3-(4-fluorophenoxy)propyll-4- piperidinone as
a residue (intermediate 120). Example LIV 5      A mixture of 5.1 parts of
trans-N-[1-[3-(4-fluorophenoxy)propyl]-3-methoxy-4-piperidinyllbenzamide
and 84 parts of a concentrated hydrochloric acid solution was stirred and
refluxed for 22 hours in an oil- bath at [err] The reaction mixture was
cooled, filtered and the filter-cake was washed with water. The filtrate
was evaporated. The residue was taken up in 35 parts of water and the whole
was treated with sodium hydroxide solution. The product was extracted three
times with methylbenzene. The combined 10  extracts were washed with a
small amount of water, dried, filtered and evaporated, yielding 2.9 parts
(79%) of trans-1-[3-(4-fluorophenoxy)propyl]-3-methoxy-4-piperidinamine as
a residue (intermediate 121). Example LV A mixture of 18 parts of
cis-1-(1H-benzimidazol-2-ylmethyl)-3-methoxy-N-(phenylmethyl)-4- 15
piperidinamine and 200 parts of methanol was hydrogenated at normal
pressure and at room temperature with 3 parts of palladium-on-charcoal
catalyst 10%. After the calculated amount of hydrogen was taken up, the
catalyst was filtered off and the filtrate was evaporated. The residue was
purified by column- chromatography over silica gel using a mixture of
trichloromethane and methanol (93:7 by volume), saturated with ammonia, as
eluent. The pure fractions were collected and the eluent was evaporated.
The 20  residue solidified slowly and the solid product was suspended in
2,2'-oxybispropane. The product was filtered off and dried at the air,
yielding 6 parts of cis-1-(1H-benzimidazol-2-ylmethyl)-3-methoxy-4-
piperidinamine dihydrate; mp. [err] (intermediate 122). Following the same
hydrogenating procedure there were also prepared:
cis-l-[3-(4-fluorophenoxy)propyl]-3-methoxy-4-piperidinamine as a residue
(intermediate 123); 26
{+)-cis-1-[3-(4-fluorophenoxy)propyl]-3-methoxy-4-piperidinamine as a
residue (intermediate 124): 



and (-)-cis-1-[3-(4-fluorophenoxy)propyll-3-methoxy-4-piperidinamine as a
residue (intermediate 125). Example LVI 30      A mixture of 8.0 parts of
3-[2-(diethylamino)ethoxy]-1-(3-(4-fluorophenoxy)propyl]-4-piperidinone,
2.5 parts of benzenemethanamine, 1 part of a solution of thiophene in
ethanol 4% and 120 parts of methanol was hydrogenated at normal pressure
and at room temperature with 2 parts of palladium-on-charcoal catalyst 10%.
After the calculated amount of hydrogen was taken up, the catalyst was
filtered off and the filtrate was evaporated. The residue was purified by
column-chromatography over silica gel using a 35  mixture of
trichloromethane and methanol (95:5 by volume) saturated with ammonia, as
eluent. The pure fractions were collected and the eluent was evaporated,
yielding 3.6 parts (45%) of cis-3-[2-
(diethylamino)ethoxy]-1-[3-(4-fluorophenoxy)propyll-4-piperidinamine as a
residue (intermediate 126). B. Preparation of final compounds 40
Example LVII A mixture of 4.7 parts of 1-(3-chloropropoxy)-4-fluorobenzene,
3.015 parts of cis-4-amino-5-chloro-2-
methoxy-N-(3-methoxy-4-piperidinyl)benzamide, 0.1 parts of potassium
iodide, 3 parts of N.N-diethyl- ethanamine and 45 parts of
N,N-dimethylformamide was stirred and heated for 18 hours at [err]. The
reaction mixture was poured onto water. The precipitated product was
filtered off and dissolved in 45  trichloromethane. The solution was washed
with water. The organic phase was separated, dried, filtered and
evaporated. The residue was purified by column-chromatography over silica
gel using a mixture of tri- chloromethane and methanol (90:10 byvolume) as
eluent. The pure fractions were collected andtheeluent was evaporated. The
oily residue was crystallized from 2-propanol. The product was filtered off
and dried, yielding 3.11 parts (42.8%) of
cis-4-amino-5-chloro-N-[1-13-(4-fluorophenoxy)propyl]-3-methoxy-4- 50
piperidinyll-2-methoxybenzamide monohydrate; mp. [err] (compound 1).
Following the same procedure and using equivalent amounts of the
appropriate starting materials there were also prepared: 55 60 65 39    0
076 530 [err] 40    0 076 530 [err] [err] [err] 



[err] [err] [err] [err] [err] [err [err]    0 076 530 [err] [err] [err]
[err] [err] [err] [err] [err] [err] 42    0 076 530 [err] [err] [err]    0
076 530 [err]    0 076 530 [err] [err] [err] [err [err] 



[err] [err [err] [err] [err] [err] [err] [err] [err] [err] [err] [err]
[err] 45    0 076 530 Example LVIII A mixture of 4.1 parts of
1-(3-chloropropoxy)-4-fluorobenzene, 4.4 parts of cis-N-(3-hydroxy-4-
piperidinyl)benzaniide, 3.8 parts of sodium carbonate, 0.1 parts of
potassium iodide and 160 parts of 4- methyl-2-pentanone was stirred and
refluxed for 20 hours. The reaction mixture was cooled to room 5
temperature and washed with water. The organic phase was dried, filtered
and evaporated. The residue was crystallized from 2-propanol, yielding 4.2
parts (57%) of cis-N-[1-[3-(4-fluorophenoxy)propyl]-3-
hydroxy-4-piperidinyl]benzamide; mp. [err](compound 72). Following the same
procedure and using equivalent amounts of the appropriate starting
materials there were also prepared: 10 15 20 25 30 35 40 45 50 55 60 65 46



0 076 530 [err] [err] [err] [err] [err] [err] [err] [err] [err] [err] [err]
[err]    0 076 530 [err] [err] [err] [err] [err] [err] [err] [err] [err]
[err] [err] [err] [err] [err] [err] [err] [err] [err] [err] [err] [err]
[err] [err] [err]` 



[err] [err] [err]    0 076 530 Example LIX A mixture of 2.8 parts of
3-(chloromethyl)pyridine hydrochloride, 4.7 parts of cis4-amino-5-chloro-2-
methoxy-N-(3-methoxy-4-piperidinyl)benzamide, 5.3 parts of sodium carbonate
and 68 parts of NN- dimethylformamide was stirred for 5 hours at about
[err]. The reaction mixture was cooled to room 5  temperature and filtered.
The filtrate was evaporated.. The solid residue was purified by column-
chromatography over silica gel using a mixture of trichloromethane and
methanol (90:10 by volume) as eluent. The pure fractions were collected and
the eluent was evaporated. The residue was crystallized from ethanol. The
product was filtered off and dried, yielding 3.84 parts (64.2%) of
cis-4-amino-5-chloro-2-
methoxy-N-[3-methoxy-1-(3-pyridinylmethyl)-4-piperidinyl]benzamide; mp.
[err] (compound 91). 10     Following the same procedure and using
equivalent amounts of the appropriate starting materials there were also
prepared: 15 20 25 30 35 40 45 50 55 60 65 49    0 076 530 [err] [err]
[err] [err] [err] [err] [err] [err] 



[err] [err] [err] [err] [err] [err] [err] [err] [err] [err] [err]    0 076
530 [err] [err] [err] [err] [err] [err] [err] [err] [err] [err] [err] [err]
[err] [err] [err] [err] [err] [err] [err] [err] [err] [err] [err] [err]
[err] [err] [err] 



51    0 076 530 Example LX A mixture of 7.6 parts of
N-(dihydro-3,3-diphenyl-2(3H)-furanylidene)-N-methylmethanaminium bromide,
4.7 parts of cis-N-(3-methoxy-4-piperidinyl)benzamide, 3.8 parts of sodium
carbonate, 0.1 parts of potassium iodide and 240 parts of
4methyl-2-pentanone was stirred and refluxed for 18 hours using a 5
water-separator. The reaction mixture was cooled to room temperature and
washed with water. The organic phase was separated, dried, filtered and
evaporated. The oily residue was purified by column- chromatography over
silica gel using a mixture of trichloromethane and methanol (95:5 by
volume) as eluent. The pure fractions were collected and the eluent was
evaporated. The residue was crystallized from 2,2'-oxybispropane. The
product was filtered off and dried, yielding 3.5 parts (35%) of
cis-4-(benzoyl- 10
amino)-3-methoxy-NN-dimethyl-a,a-diphenyl-1-piperidinebutanamide; m.p.
[err] (compound 122). In a similar manner there were also prepared:
trans-4-(benzoylamino)-3-hydroxy-NN-dimethyl-a,a-diphenyl-1-piperidinebutan
amide; m.p. [err] (compound 123);
trans-4-(benzoylamino)-3-methoxy-NN-dimethyl-a,a-diphenyl-1-piperidinebutan
amide (E)-2- 15  butenedioate (1:1); m.p. [err] (compond 124);
cis-4-(benzoylamino)-3-hydroxy-NN-dimethyl-aa-diphenyl-1-piperidinebutanami
de ethanedioate (1:1); m.p. [err] (compound 125);
trans-4-(benzoylamino)-3-methoxy-NNy-trimethyl-a,a-diphenyl-1-piperidinebut
anamide; m.p. [err] (compound 126); 20
trans-4-(benzoylamino)-3-hydroxy-NNy-trimethyl-a,a-diphenyl-1-piperidinebut
anamide; m.p. 176.7C (compound 127);
cis-4-(benzoylamino)-3-hydroxy-NNy-trimethyl-aa-diphenyl-1-piperidinebutana
mide; m.p. 198.5C (compound 128);
cis-4-[(4-amino-5-chloro-2-methoxybenzoyl)amino]-3-hydroxy-NNy-trimethyl-aa
-diphenyl-1- 25  piperidinebutanamide; m.p. 233.4C (compound 129); and
cis-4-[(4-amino-5-chloro-2-methoxybenzoyl)amino]-3-methoxy-NN-dimethyl-aa-d
iphenyl-l - piperidinebutanamide monohydrate; m.p. [err](compound 130).
Example LXI 30     A mixture of 11 parts of 1-(4-fluorobenzoyl)aziridine,
6.28 parts of cis-4-amino-5-chloro-2-methoxy-N-
(3-methoxy-4-piperidinyl)benzamide, 45 parts of benzene and 20 parts of
methanol was stirred and refluxed for 6 hours. The reaction mixture was
evaporated and the residue was purified by column- chromatography over
silica gel using a mixture of trichloromethane and methanol (90:10 by
volume) as eluent. The pure fractions were collected and the eluent was
evaporated. The residue was crystallized from 35  acetonitrile, yielding
5.09 parts of
cis-4-amino-5-chloro-N-(1-[2-[(4-fluorobenzoyl)amino]ethyl]-3-methoxy-
4-piperidinyll-2-methoxybenzamide; m.p. 208.70C (compound 131). Example
LXII A mixture of 2.73 parts of a-(4-fluorophenyl)oxiraneethanol, 3.3 parts
of cis-N-(3-hydroxy-4- 



40  piperidinyl)-benzamide and 80 parts of ethanol was stirred and refluxed
for 4 hours. The reaction mixture was evaporated. The residue was purified
by column-chromatography over silica gel using a mixture of
trichloromethane and methanol (90:10 by volume) as eluent. The pure
fractions were collected and the eluent was evaporated. The semi-solid
residue was crystallized from acetonitrile, yielding 4.5 parts (74.5%) of
cis-N-[1-[4-(4-fluorophenyl)-2,4-dihydroxybutyl-3-hydroxy-4-piperidinyl]ben
zamide;  m.p.  172.1C 45  (compound 132). In a similar manner there were
also prepared: 50 55 60 65 52    0 076 530 [err] [err] [err] [err] [err]
[err] [err] [err] 53    0 076 530 Example LXIII A mixture of 3.8 parts of
3-(2-chloroethyl)-2(1H), 4-(3H)-quinazolinedione, 4.7 parts of
cis-4-amino-5- chloro-2-methoxy-N-(3-methoxy-4-piperidinyl)benzamide, 1.7
parts of sodium hydrogen carbonate, 0.1 parts of potassium iodide and 160
parts of 4-methyl-2-pentanone was stirred and refluxed for 24 hours. 5
Water was added to the reaction mixture. The precipitated product was
filtered off and crystallized from NN-dimethylformamide and a small amount
of water, yielding 3.3 parts of cis-4-amino-5-chloro-N-[1-[2-
(1,4-dihydro-2,4-dioxo-3-(2H)-quinazolinyl)ethyll-3-methoxy-4-piperidinyll-
2-methoxybenzamide;    m.p. [err] (compound 142). In a similar manner there
was also prepared: 10
cis-4-amino-5-chloro-N-[1-[4-(4-fluoro-2-hydroxyphenyl)-4-oxobutyll-3-metho
xy-4-piperidinyll-2- methoxybenzamide monohydrate; m.p. [err] (compound
143). Example LXIV 4.7 Parts of
cis-4-amino-5-chloro-2-methoxy-N-(3-methoxy-4-piperidinyl)benzamide were
dissolved in 



15  160 parts of 2-propanone. Then there were added successively 3.2 parts
of [(2-pyrazinyl)methyl] methane- sulfonate (ester) and 1.7 parts of sodium
hydrogen carbonate. The whole was stirred and refluxed for 18 hours while
nitrogen gas was introduced. The precipitated product was filtered off and
the filtrate was evaporated. The residue was purified by
column-chromatography over silica gel using a mixture of trichloromethane
and methanol (95:5 by volume) as eluent. The pure fractions were collected
and the 20  eluent was evaporated. The residue was crystallized twice from
acetonitrile, yielding 1.16 parts of cis-4-
amino-5-chloro-2-methoxy-N-(3-methoxy-1-(2-pyrazinylmethyl)-4-piperidinyl]b
enzamide; m.p. [err] (compound 144). Example LXV 25     To a stirred
solution of 40 parts of cis-N-[3-(phenylmethoxy)-4-piperidinyl]benzamide in
153 parts of tetrahydrofuran were added 323 parts of a sodium hydroxide
solution 1 N. Then there was added dropwise a solution of 15.4 parts of
ethyl carbonochloridate in 58 parts of tetrahydrofuran at a temperature
below [err]. Upon completion, stirring was continued for 3 hours while
cooling in an ice-bath (temp. below [err]). Dichloromethane was added and
the layers were separated. The aqueous phase was extracted with 30
dichloromethane. The combined organic phases were washed with water, dried,
filtered and evaporated. The residue was suspended in 2,2'-oxybispropane.
The  product was filtered off and crystallized from acetonitrile. A first
fraction was filtered off, yielding 30.2 parts of cis-ethyl
4-(benzoylamino)-3-(phenyl- methoxy)-1-piperidinecarboxylate; m.p. [err].
The mother liquor was concentrated. The precipitated product was filtered
off, yielding a second fraction of 5 parts of cis-ethyl
4-(benzoylamino)-3-(phenyl- 35   methoxy)-1-piperidinecarboxylate. Total
yield: 35.2 parts of cis-ethyl
4-(benzoylamino)-3-(phenylmethoxy)-1-piperidinecarboxylate (70.8%)
(compound 145). Example LXVI 40      To 1 part of a solution of 2 parts of
thiophene in 40 parts of ethanol were added 12 parts of an acetaldehyde
solution 10% in tetrahydrofuran, 6.3 parts of
cis-4-amino-5-chloro-2-methoxy-N-(3-methoxy- 4-piperidinyl)benzamide and
120 parts of methanol. The whole was hydrogenated at normal pressure and at
room temperature with 2 parts of platinum-on-charcoal catalyst 5%. After
the calculated amount of hydrogen was taken up, the catalyst was filtered
off and the filtrate was evaporated. The residue was 45  suspended in a
mixture of 2,2'-oxybispropane and petroleumether. The product was filtered
off and crystallized from acetonitrile. The product was filtered off and
dried, yielding a first fraction of 2 parts of cis-
4-amino-5-chloro-N-(1-ethyl-3-methoxy-4-piperidinyl)-2-methoxybenzamide
monohydrate; m.p. 130.2C. The mother liquor was concentrated. A second
fraction was filtered off, yielding 2.89 parts of cis-4-amino-5-
chloro-N-(1-ethyl-3-methoxy-4-piperidinyl)-2-methoxybenzamide monohydrate;
m.p. [err] (compound 50   146). In a similar manner there were, also
prepared:
cis-4-amino-N-1-[4,4-bis(4-fluorophenyl)-1-methylbutyl]-3methoxy-4-piperidi
nyll-5-chloro-2- methoxybenzamide monohydrate; m.p. [err] (compound 147);
cis-4-amino-5-chloro-N-[1-(2,3-dihydro-1H-inden-2-yl)-3-methoxy-4-piperidin
yl]-2-methoxybenz- 55   amide; m.p. 237.70C (compound 148);
cis-4-amino-5-chloro-N-[1
-[2-(cyclohexyloxy)ethyl]-3-methoxy--piperidinyll-2-methoxybenzamide; m.p.
118.5C (compound 149); and
cis-4-amino-5-chloro-N-[1-(2-furanylmethyl)-3-methoxy-4-piperidinyl]-2-meth
oxybenzamide; m.p. 



192.6-195.4C (compound 150). 60 Example LXVII To a stirred solution of 4.3
parts of trans-1-[4,4-bis(4-fluorophenyl)butyl]-3-methoxy-4-piperidinamine
and 1.27 parts of NN-diethylethanamine in 60 parts of trichloromethane was
added dropwise a solution of 2.88 parts of 3,4,5-trimethoxybenzoyl chloride
in 45 parts of trichloromethane at a temperature below [err] 65   The
reaction mixture was allowed to reach slowly room temperature and stirring
was continued for 18 54    0 076 530 hours at room temperature. The solvent
was evaporated. The residue was purified by column-chromato- graphy over
silica gel using a mixture of trichloromethane and methanol (90:10 by
volume)as eluent. The pure fractions were collected and the eluent was
evaporated. The residue was converted into the hydro- chloride salt in
2-propanone and 2-propanol. The salt was filtered off and dried, yielding
5.27 parts (75.6%) 5 of
trans-N-[l-[4,4-bis(4-fluorophenyl)butyll-3-methoxy-4-piperidinyll-3,4,5-tr
imethoxybenzamide mono- hydrochloride monohydrate; m.p. [err] (compound
151). Following the same procedure and using equivalent amounts of the
appropriate starting materials there were also prepared: 10 15 20 25 30 35
40 46 -50 50 55 60 65 55    0 076 530 [err] [err] [err] [errr] 



[err] [err] [err] [err] [err] [err]
[err] [err] [err] [err] [err] [err] [err]
.[err [err] [err] [err] [err] [err] [err] [err] [err]    0 076 530 Example
LXVIII To a stirred solution of 22.5 parts of
4-amino-5-chloro-2-methoxybenzoic acid in 405 parts of trichloro- methane
were added dropwise successively 11.8 parts of NN-diethylethanamine and 13
parts of ethyl carbonochloridate at a temperature below [err]. Stirring was
continued for 45 minutes at a temperature below [err]. CThen therewas added
dropwise a solution of 19.15 parts of cis-ethyl-4-amino-3-methoxy-1-
piperidinecarboxylate in 360 parts of trichlormethane at the same
temperature. Upon completion, stirring was continued for 18 hours at room
temperature. The reaction mixture was washed successively three times with
water, once with a 5% sodium hydroxide solution and again twice with water.
The organic phase was dried, filtered and evaporated. The residue was
purified by column-chromatography over silica 10 gel using a mixture of
trichloromethane and methanol (90:10 by volume) as eluent. The pure
fractions were collected and the eluent was evaporated, yielding 29.3 parts
(80%) of cis-ethyl 4-(amino-5-chloro-2-
methoxybenzoylamino)-3-methoxy-1-piperidinecarboxylate as a residue
(compound 168). Following the same procedure and using equivalent amounts
of the appropriate starting materials there were also prepared: 15 20 25 30



35 40 45 50 55 60 65 57    0 076 530 [err] [err] [err] [err] [err] [err]
[err] [err] [err] [err] [err] [err] [err] [err] [err] [err] [err] [err]
[err] [err] [err] [err]    0 076 530 [err] [err] [err] [err] 



[err] [err] [err] [err] [err]                                        [err]
[err] [err] [err] [err] [err] [err] [err] [err] [err] [err] [err] [err]
[err] [err] [err] [err] [err] [err]
[err] [err] [err] [err] 59.    0 076 530 [err] [err] [err]
.    err [err] [err] [err] [err] [err] [err] [err] [err] 



=               [err] [err] [err] [err] [err] [err] [err] [err] [err] [err]
[err] [err] [err] [err] [err] [err] [err] 60    0 076 530 Example LXIX
68 A mixture of 16.6 parts of cis-ethyl
4-(4-amino-5-chloro-2-methoxybenzoylamino)-3-methoxy-1-
piperidinecarboxylate, 26.36 parts of potassium hydroxide and 160 parts of
2-propanol was stirred and refluxed for 3 hours. The reaction mixture was
evaporated in vacuo on a boiling water-bath. Water was added to the residue
and the whole was evaporated again. The residue was boiled in water on a
warm- water-bath. The precipitated product was filtered off and taken up in
trichloromethane. The organic phase was separated, dried, filtered and
evaporated. The residue was taken up in methylbenzene. The solid residue
was filtered off and dried, yielding 6.7 parts (46%) of
cis-4-amino-5-chloro-2-methoxy-N-(3- methoxy-4-piperidinyl)benzamide; m.p.
[err] (compound 211). to     In a similar manner there were also prepared:
cis-N-(3-hydroxy-4-piperidinyl)benzamide; m.p. [err] (compound 212);
cis-N-(3-methoxy4-piperidinyl)benzamide ethanedioate (1:1); m.p. 2190C
(compound 213);
cis4-amino-5-chloro-N-(3-hydroxy-4-piperidinyl)-2-mthoxybenzamide; m.p.
[err]  (compound 214); 15
cis-4-amino-5-chloro-N-(3-ethoxy4-piperidinyl)-2-methoxybenzamide
monohydrate; m.p. [err] (compound 215);
cis-4amino-5-chloro-2-methoxy-N-(3-methoxy-4-piperidinyl-N-methylbenzamide;
m.p.   [err] (compound 216); and
cis-4-amino-2-methoxy-5-(methylsulfinyl)-N-(3-methoxy4-piperidinylbenzamide
as  a  residue 20  (compound 217). 



Example LXX A solution of 22.9 parts of
trans-N-[3-(phenylmethoxy)-1-(phenylmethyl)4-piperidinyl]benzamide in 200
parts of methanol was hydrogenated at normal pressure and at room
temperature with 3 parts of 25  palladium-on-charcoal catalyst 10%. After
the calculated amount of hydrogen was taken up, the catalyst was filtered
off and the filtrate was evaporated. The residue was suspended in
2,2'-oxybispropane. The product was filtered off and suspended in
trichloromethane. The whole was shaken with a dilute ammonium hydroxide
solution and the layers were separated. The aqueous phase was evaporated
and the solid residue was suspended in 5 parts of water. The productwas
filtered off and dried, yielding 6 parts of 30
trans-N-(3-hydroxy-4-piperindinyl)benzamide; m.p. 210C (compound 218). In a
similar manner there were 'also prepared:
trans-N-(3-methoxy4-piperidinyl)benzamide (compound 219); and
cis-4-amino-methoxy-[err]-(3-methoxy-4piperidinyl)-1,3-benzenedicarboxamide
hemihydrate; m.p. 194.5C (compound 220). 35 Example LXXI A mixture of 150
parts of cis-N-[3-(phenylmethoxy)-1-(phenylmethyl)4-piperidinyllbenzamide
and 400 parts of methanol was hydrogenated at normal pressure and at room
temperature with 9 parts of palladium-on-charcoal catalyst 10%. After the
calculated amount of hydrogen was taken up, the catalyst 40. was filtered
off and the filtrate was evaporated. The residue was crystallized from
acetonitrile. The product was filtered off and dried, yielding a first
fraction of 42 parts of cis-N-[3-(phenylmethoxy)4- piperidinyl]benzamide.
The  mother-liquor  was  evaporated, yielding  70  parts  of
cis-N-[3-(phenylmethoxy)-4 piperidinyl]benzamide as an oily residue
(compound 221). 45 Example LXXII A  mixture of 4.14 parts of trans-N-[1-[4;
4-bis(4-fluorophenyl)butyll-3-hydroxy4-piperidinyl]-4- nitrobenzamide and
120 parts of methanol was hydrogenated at normal pressure and at room
temperature with 2 parts of palladium-on-charcoal catalyst 10%. After the
calculated amount of hydrogen was taken up, the catalyst was filtered off
and the filtrate was evaporated. The residue was converted into the
hydrochloride salt in 2-propanol and methylbenzene. The salt was filtered
off and crystallized from a mixture of acetonitrile and a small amount of
N,N-dimethylformamide, yielding 2.59 parts (57.8%) of trans-
4-amino-N-[l-[4,4-bis(4-fluorophenyl)butyll-3-hydroxy4-piperidinyl
benzamide  dihydrochloride;  m.p. 240.4C (compound 222). 55      In a
similar manner there were also prepared:
cis-4-amino-N-[1-[4,4-bis(4-fluorophenyl)butyll-3-methoxy-4-piperidinyllben
zamide;  m.p.  [err] (compound 223); trans-4-amino-N-[1-
4,4-bis4-fluorophenyl)butyll-3-hydroxy-4.pipridinyl]-2-chlorobenzamide;
m.p. 72.4C (compound 224); 60
cis-4-amino-N-[1-[4,4-bis(4fluorophenyl)butyl]-3-methoxy-4-piperidinyl
-2-chlorobenzamide ethanedioate (1:2) monohydrate; m.p. 100.9C (compound
225); cis-4-amino-5-chloro-N-[1-[3-(2-3-methoxy4-piperidinyl]-2-
methoxybenzamide; m.p. 183.5C (compound 226); 



cis-4-amino-N-[1
-3-(4-aminophenoxy)propyl]-3-methoxy-4-piperidinyl]-5-chloro-2- 65
methoxybenzamide; m.p. 170.7C (compound 227); and 61    0 076 530
cis-4-amino-N-[l
[4-(2-amino-4-fluorophenoxy)cyclohexyll-3-methoxy-4-piperidinyl-5-chloro-2-
methoxybenzamide; m.p. [err] (compound 228). Example LXXIII 5    To a
stirred and cooled (ice-bath) solution of 6.64 parts of
cis-4-amino-5-chloro-N-[3-hydroxy-1-(2-
pyridinylmethyl)-4-piperidinyl]-2-methoxybenzamide in 68 parts of
tetrahydrofuran were added 1.95 parts of NN-diethylethanamine, Then there
was added dropwise a solution of 1.41 parts of acetyl chloride in 27 parts.
of tetrahydrofuran at about [err]. Uport completion, the mixture was
allowed to reach slowly room temperature and stirring was continued for 18
hours at this temperature. Sodium carbonate was added and the whole was
evaporated. The residue was taken up in water and the product was extracted
with dichloro- methane. The extract was washed with water, dried, filtered
and evaporated. The residue was purified by column-chromatography over
silica gel using a mixture of trichloromethane and methanol (95:5 by
volume) as eluent. The pure fractions were collected and the eluent was
evaporated. The residue was further purified by HPLC using a mixture of
trichloromethane and methanol (97:3 by volume) as eluent. The 15  first
fraction was collected and the eluent was evaporated. The residue was
suspended in petroleumether. The product was filtered off and dried,
yielding 2.03 parts of cis-4-[4-(acetylamino)-5-chloro-2-methoxy-
benzoyllamino]-1-(2-pyridinylmethyl)-3-piperidinol acetate (ester); m.p.
[err] (compound 229). The second fraction was collected and the eluent was
evaporated. The residue was suspended in petroleumether. The product was
filtered off and dried, yielding 2.44 parts of cis-4-[(4-amino-5-chloro-2-
20  methoxybenzoyl)aminol-1-(2-pyridinylmethyl)-3-piperidinol acetate
(ester); m.p. [err] (compound 230). Example LXXIV To a stirred solution of
7.5 parts of
cis-4-amino-5-chloro-N-[1-f3-(4-fluorophenoxy)propyl]-3-hydroxy-4-
piperidinyll-2-methoxybenzamide in 68 parts of tetrahydrofuran were added
dropwise 1.94 parts of NN- 25  diethylethanamine. After cooling to 0C, 1.4
parts of acetyl chloride dissolved in 9 parts of tetrahydrofuran were added
dropwise at a temperature below 0C. Upon completion, stirring was continued
for a while in an ice-bath. The mixture was allowed to reach slowly room
temperature and stirring was continued overnight at room temperature. The
solvent was evaported and the residue was taken up in a saturate sodium
carbonate solution. The product was extracted with methylbenzene. The
extract was washed with 30  water, dried, filtered and evaporated. The
residue was purified-twice by column-chromatography over silica gel using
first a mixture of trichloromethane and methanol (95:5 by volume) and then
a mixture of trichloromethane, hexane and methanol (48:48:4 by volume) as
eluent. The first fraction was collected and the eluent was evaporated. The
residue was suspended in peteoleumether. The product was filtered off and (
dried, yielding 0.59 parts of
cis-4-[[4-(acetylamino)-5-chloro-2-methoxybenzoyl]amino]-1-[3-(4-fluoro- 35
phenoxy)propyl]-3-piperidinol acetate (ester); m.p. [err] (compound 231).
Example LXXV To a stirred solution of 7.5 parts of
cis-4-amino-5-chloro-N-[1-(3-(4-fluorophenoxy)propyll-3-hydroxy-4- 



piperidinyll-2-methoxybenzamide in 68 parts of tetrahydrofuran were added
dropwise 2.02 parts of NN- 40  diethylethanamine. After cooling to 0C,
there was added dropwise a solution of 1.4 parts of acetyl chloride in 9
parts of tetrahydrofuran at a temperature below 0C. Upon completion,
stirring was continued for a while while cooling in an ice-bath. The
reaction mixture was allowed to reach slowly room temperature and stirring
was continued overnight at room temperature. The reaction mixture was
evaporated and the residue was taken up in a sodium carbonate solution in
45  water. The product was extracted with methylbenzene. The extract was
washed with water, dried, filtered and evaporated. The residue was purified
by column-chromatography over silica gel using a mixture of
trichloromethane and methanol (95:5 by volume) as eluent. The pure
fractions were collected and the eluent was evaporated. The residue was
further separated by HPLC using a mixture of trichloromethane, hexane and
methanol (48:48:4 by volume) as eluent. The second fraction (B-isomer) was
collected and the 50  eluent was evaporated. The residue was suspended in
petroleumether. The product was filtered off and dried, yielding 1.7 parts
of cis-[(4-amino-5-chloro-2-methoxybenzoyl)amino]-1-[3-(4-fluorophenoxy)-
propyl]-3-piperidinol acetate (ester); m.p. [err] (compound 232). Example
LXXVI 55      10  parts  of
cis-4-amino-5-chloro-N-[1-[3-(4-fluorophenoxy)propyl]-3-methoxy-4-piperidin
yll-2- methoxybenzamide were dissolved in 225 parts-- of hot
trichloromethane. After cooling to room temperature, 3.6 parts of
NN-diethylethanamine were added. Then there was added dropwise a solution
of 1.7 parts of acetyl chloride in 30 parts of trichloromethane:exothermic
reaction. The whole was stirred and refluxed for- 22 hours. After cooling
to room temperature, 0.6 parts of acetyl chloride were added and 60
stirring was continued overnight at reflux. Another 0.6 parts of acetyl
chloride were added and stirring was continued overnight at reflux. After
cooling again to room temperature, there were added successively 0.6 parts
of acetyl chloride and a small amount of NN-dimethyl-4-pyridinamine.
Stirring was continued for 22 hours at reflux. The reaction mixture was
cooled to room temperature and washed with water. The organic phase was
dried, filtered and evaporated. The residue was crystallized twice from
acetonitrile, yielding 2.78 65 62    0 076 530 parts (25.5%) of
cis-4-(acetylamino)-5-chloro-N-[1-[3-(4-fluorophenoxy)-propyl]-3-methoxy-4-
piperidinyll- 2-methoxybenzamide; m.p. [err] (compound 233). Example LXXVII
5       To 65 parts of a sulfuric acid solution 96% were added portionwise
(slbwly) 3.6 parts of cis-4-amino-5-
cyano-N-[1-[(4-fluorophenyl)methyl]-3-methoxy-4-piperidinyl]-2-methoxybenza
mide while cooling in an ice-bath. The reaction mixture was allowed to
reach room temperature and stirring was continued for 7 hours at room
temperature. The reaction mixture was poured onto crushed ice and the whole
was alkalized with ammonium hydroxide. The product was extracted with
trichloromethane. The extract was washed to with water, dried, filtered and
evaporated. The residue was purified by column-chromatography over silica
gel using a mixture of trichloromethane and methanol (90: 10 by volume) as
eluent. The most pure fractions were collected and the eluent was
evaporated. The residue was further purified by HPLC using a mixture of 



methylbenzene and ethanol (90:10 by volume) as eluent. The pure fraction
was collected and the eluent was evaporated. The residue was boiled in
acetonitrile. The product was filtered off and dried, yielding 2.67 is
parts  of
cis-4-amino-N'-[1-[(4-fluorophenyl)methyl]-3-methoxy-4-piperidinyll-6-metho
xy-1,3-benzene- dicarboxamide; m.p. [err] (compound 234). Example LXXVIII A
mixture of 5 parts of
cis-2-[3-hydroxy-1-(phenylmethyl)-4-piperidinylaminocarbonyllphenol acetate
20 (ester) and 30 parts of sodium hydroxide solution 1 N was stirred and
heated for four hours at [err]. The reaction mixture was cooled to room
temperature and neutralized with a hydrochloric acid solution 1 N. The
product was extracted with 1,1'-oxybisethane. The extract was dried,
filtered and evaporated. The residue was purified by column-chromatography
over silica gel using a mixture of trichloromethane and methanol (85:15 by
volume) as eluent. The pure fractions were collected and the eluent was
evaporated. The residue 25 solidified on triturating in 2,2'-oxybispropane.
The product was filtered off and dried, yielding 1.21 parts (27%) of
cis-2-hydroxy-N-[3-hydroxy-1-(phenylmethyl)-4-piperidinyl]benzamide; m.p.
[err] (compound 235). Example LXXIX 30      285 Parts of sulfuric acid were
cooled in an ice-bath and 15.5 parts of cis-4-amino-5-cyano-2-methoxy-
N-(3-methoxy-1-(phenylmethyl)-4-piperidinyllbenzamide were added
portionwise while cooling. Upon completion, stirring was continued
overnight at room temperature. The reaction mixture was poured onto
ice-water and the whole was alkalized with ammonium hydroxide. The product
was filtered off and stirred in a mixture of trichloromethane and water.
The product was filtered off again and dried, yielding 15.0 parts 35  of
cis-4-amino-6-methoxy-[err]-[3-methoxy-1-(phenylmethyl)-4-piperidinyl]-1,3-
benzenedicarboxamide (compound 236). Example LXXX A mixture of 3.12 parts
of
cis-4-amino-5-chloro-N-[1-[4-(4-fluorophenyl)-3-butenyl]-3-methoxy-4-piper-
40 idinyl)-2-methoxybenzamide and 120 parts of methanol was hydrogenated at
normal pressure and at room temperature with 2 parts of
platinum-on-charcoal catalyst 5%. After the calculated amount of hydrogen
was taken up, the catalyst was filtered off and the filtrate was
evaporated. The residue was stirred in 1,1'- oxybisethane. The product was
filtered off and dried, yielding 2.54 parts (81 %) of
cis-4-amino-5-chloro-N-
[1-(4-(4-fluorophenyl)butyl]-3-methoxy-4-piperidinyl]-2-methoxybenzamide
monohydrate; m.p. [err] .45 (compound 237). Example LXXXI A mixture of 2.88
parts of
cis-4-amino-5-chloro-N-[-[4-(4-fluorophenyl)-3-hydroxy-4,4-dimethoxy-
butyl]-3-methoxy-4-piperidinyl]-2-methoxybenzamide, 30 parts of concentrate
hydrochloric acid and 25 50  parts of water was stirred for 18 hours at
room temperature. 100 Parts of water were added and thewhole was alkalized
with ammonia. The precipitated product was filtered off and taken up in
trichloromethane. The organic phase was separated, dried, filtered and
evaporated. The residue was purified by column- chromatography over silica
gel using a mixture of trichloromethane and methanol (95:5 by volume)
saturated with ammonia, as eluent. The pure fractions were collected and
the eluent was evaporated. The 55 residue was taken up in benzene. Upon the
addition of petroleumether, the product was precipitated. it was filtered
off and dried, yielding 0.47 parts (16%) of
cis-4-amino-5-chloro-N-(1-[4-(4-fluorophenyl)-3-hydroxy- 4-oxobutyl
-3-methoxy-4-piperidinyl]-2-methoxybenzamide; m.p. [err] (compound 238).
Example LXXXII 



60     40   Parts  of
cis-4amino-5-chloro-N-[1-[3-(4-fluorophenoxy)propyl]-3-methoxy-4piperidinyl
l-2- methoxybenzamide monohydrate were boiled in 160 parts of methanol. The
product was filtered off while hot and crystallized twice from a mixture of
600 parts of tetrachloromethane and 400 parts of trichloro- methane. The
product was filtered off, dried and recrystallized from
4-methyl-2-pentanone. The product was filtered off and dried
(water-separator) yielding 18.5 parts of
cis-4-amino-5-chloro-N-[2-chloro-4-[[1-[3- 65 63    0 076 530
(4-fluorophenoxy)propyll-3-methoxy-4-piperidinyll-aminocarbonyll-5-methoxyp
henyl]-2-methoxybenz-  71 amide: m.p. [err] (compound 239). Example LXXXIII
To a stirred solution of 4 parts of
cis-4-amino-5-chloro-N-(-1-(3-(4-fluorophenoxy)propyl]-3-methoxy-4-
piperidinyll-2-methoxybenzamide in 64 parts of ethranol was added a
solution of l -part of'(Z)-2-butenedioio acid in 16 parts of ethanol and
the product was allowed to crystallize. It is filtered off and dried,
yielding 4.8 parts (92%) of cis-4-amino-5-chloro-N-[1
-[3-(4-fluorophenoxy)propyl]-3-methoxy-4-piperidinyll-2-methoxy- benzamide
(Z)-2-butenedioate (1:1); m.p. [err] (compound 240). Following the same
procedure there were  also prepared: cis-(
+)-4-amino-5-chloro-N-[1-[3-(4-fluorophenoxy)propyll-3-methoxy-4-piperidiny
l]-2-methoxy- benzamide (R-(R*,R*)1-2,3-dihydroxybutanedioate (1:1); m.p.
[err] [al = +6.7327 (c = 1% methanol) (compound 241);
cis-4-amino-5-chloro-N-[1-[3-(4-fluorophenoxy)propyll-3-methoxy-4-piperidin
yl]-2-methoxybenz- 15  amide sulfate (1:1); m.p. [err] (compound 242);
cis-4-amino-5-chloro-N-[1
-[3-(4-fluorophenoxy)propyl)-3-methoxy-4-piperidinyl]-2-methoxy- benzamide
2-hydroxy-1,2,3-propanetricarboxylate (1:1); m.p. [err] (compound 243); and
cis-4-amino-5-chloro-N-[1-[3-(4-fluorophenoxy)propyl)-3-methoxy-4-piperidin
yl)-2-methoxy- benzamide monohydrochloride: m.p. [err](compound 244). 20
Example LXXXIV 30   Parts  of
cis-4-amino-5-chloro-N-(1-[3-(4-fluorophenoxy)propyll-3-methoxy-4-piperidin
yll-2- methoxybenzamide monohydrate were dissolved in 280 parts of
methylbenzene at reflux temperature and the solution was stirred and
refluxed for-2 hours using a water-separator. 180 Parts of methylbenzene
were 25   distilled off. The residue was allowed to'cool overnight while
stirring. The solid product was filtered off and boiled for 1.50 hours in
heptane. The product was filtered off and dried, yielding 23.1 parts of
cis-4-amino-5-
chloro-N-[1-[3-(4-fluorophenoxy)propyll-3-methoxy-4-piperidinyl]-2-methoxyb
enzamide;  m.p. 131.7-133C (compound 245). 30
Example LXXXV A mixture of 11.6 parts of
cis-4-amino-5-chloro-N-[1-(3-(4-fluorophenoxy)propyll-3-methoxy-4-piper-
idinyl]-2-methoxybenzamide, 3.4 parts of hydrogen peroxide 30%; 270 parts
of benzene and 160 parts of methanol was stirred for 5 hours at 60C.
Another 3.4 parts of hydrogen peroxide 30% were added and the 



whole was stirred overnight at 60C. The reaction mixture was evaporated to
dry. Water was added to the 35 residue and the whole was stirred. The
precipitated product was filtered off and crystallized from 2- propanol.The
product was filtered off and dried, yielding 5.6 parts of
cis-4-amino-5-chloro-N-[1-[3-(4-
fluorophenoxy)propyll-3-methoxy-4-piperidinyll-2-methoxybenzamide, N-oxide;
m.p. 129.7C (compound 246). Example LXXXVI 3.8  Parts  of
cis-4-amino-5-chloro-N-[1-[3-(4-fluorophenoxy)propyl]-3-methoxy-4-piperidin
yl]-2- methoxybenzamide were taken up in 60 parts of acetonitrile. The
whole was evaporated and the residue was taken up in methylbenzene. The
latter was evaporated again. The residue was dissolved in 60 parts of
acetonitrile and 1.16 parts of iodomethane were added. Stirring was
continued for 5 hours at room 45  temperature (CaCI2-tube). The
precipitated product was filtered off and boiled in acetonitrile. The
product was filtered off while hot, dried and crystallized from methanol.
The product was filtered off and re- crystallized from water, yielding 0.84
parts of cis-4-[(4-amino-5-chloro-2-methoxybenzoyl)amino]-1 -[3-(4-
fluorophenoxy)propyll-3-methoxy-1-methylpiperidinium  iodide hemihydrate;
m.p. [err] (compound 247). 50 Claims 1. A chemical compound having the
formula 55 [err] [err] 60 [err] the' pharmaceutically acceptable acid
addition salts, the stereochemically isomeric forms and the pharma- 65
ceutically acceptable quaternary ammonium salts thereof, wherein: 64    0
076 530
(4-fluorophenoxy)propyl]-3-methoxy-4-piperidinyl)-aminocarbonyl)-5-methoxyp
henyl )-2-methoxybenz- amide; m.p. [err] (compound 239). Example LXXXIII 5
To a stirred solution of 4 parts of
cis-4-amino-5-chloro-N-[-1-[3-[4-fluorophenoxy)propyll-3-methoxy-4-
piperidinyll-2-methoxybenzamide in 64 parts of ethanol was added a solution
of 1 part of (Z)-2-butenedioic acid in 16 parts of ethanol and the product
was allowed to crystallize. It is filtered off and dried, yielding 4.8
parts (92%) of
cis-4-amino-5-chloro-N-[1-[3-(4-fluorophenoxy)propyl]-3-methoxy-4-piperidin
yl]-2-methoxy- benzamide (Z)-2-butenedioate (1:1); m.p. 200.3*C (compound
240). 10      Following the same procedure there were also prepared:
cis-(+)-4-amino-5-chloro-N-[1
-[3-(4-fluorophenoxy)propyll-3-methoxy-4-piperidinyll-2-methoxy- benzamide
[R-{R*,R*)1-2,3-dihydroxybutanedioate (1:1); m.p. [err] lal = +6.7327 (c =
1% methanol) (compound 241); 



cis-4-amino-5-chloro-N-(1
-(3-(4-fluorophenoxy)propyll-3-methoxy-4-piperidinyl]-2-methoxybenz- 15
amide sulfate (1:1); m.p. [err] (compound 242); cis-4-amino-5-chloro-N-[1
-[3-(4-fluorophenoxy)propyl]-3-methoxy-4-piperidinyll-2-methoxy- benzamide
2-hydroxy-1,2,3-propanetricarboxylate (1:1); m.p. [err] {compound 243); and
cis-4-amino-5-chloro-N-[1
-[3-(4-fluorophenoxy)propyl]-3-methoxy-4-piperidinyl]-2-methoxy- benzamide
monohydrochloride; m.p.[err] (compound 244). 20 Example LXXXIV 30  Parts
of
cis-4-amino-5-chloro-N-[1-[3-(4-fluorophenoxy)propyl]-3-methoxy-4-piperidin
yl]-2- methoxybenzamide monohydrate were dissolved in 280 parts of
methylbenzene at reflux temperature and the solution was stirred and
refluxed for 2 hours using a water-separator. 180 Parts of methylbenzene
were 25   distilled off. The residue was allowed to cool overnight while
stirring. The solid product was filtered off and boiled for 1.50 hours in
heptane. The product was filtered off and dried, yielding 23.1 parts of
cis-4-amino-5-
chloro-N-[1-[3-(4-fluorophenoxy)propyl]-3-methoxy-4-piperidinyl]-2-methoxyb
enzamide;  m.p. 131.7-[err] (compound 245). 30
Example LXXXV A mixture of 11.6 parts of
cis-4-amino-5-chloro-N-[1-[3-(4-fluorophenoxy)propyl]-3-methoxy-4-piper-
idinyll-2-methoxybenzamide, 3.4 parts of hydrogen peroxide 30%, 270 parts
of benzene and 160 parts of methanol was stirred for 5 hours at [err].
Another 3.4 parts of hydrogen peroxide 30% were added and the whole was
stirred overnight at [err]. The reaction mixture was evaporated to dry.
Water was added to the 35  residue and the whole was stirred. The
precipitated product was filtered off and crystallized from 2- propanol.
The product was filtered off and dried, yielding 5.6 parts of
cis-4-amino-5-chloro-N-[1-[3-(4-
fluorophenoxy)propyl]-3-methoxy-4-piperidinyl]-2-methoxybenzamide, N-oxide;
m.p. [err] (compound 246). 40
Example LXXXVI 3.8  Parts  of
cis-4-amino-5-chloro-N-[1-[3-(4-fluorophenoxy)propyl]-3-methoxy-4-piperidin
yl-2- methoxybenzamide were taken up in 60 parts of acetonitrile. The whole
was evaporated and the residue was taken up in methylbenzene. The latter
was evaporated again. The residue was dissolved in 60 parts of acetonitrile
and 1.16 parts of iodomethane were added. Stirring was continued for 5
hours at room 45  temperature (CaCI2-tube). The precipitated product was
filtered off and boiled in acetonitrile. The product was filtered off while
hot, dried and crystallized from methanol. The product was filtered off and
re- crystallized from water, yielding 0.84 parts of
cis-4-[(4-amino-5-chloro-2-methoxybenzoyl)amino]-1-[3-(4-
fluorophenoxy)propyl]-3-methoxy-1-methylpiperidinium  iodide hemihydrate;
m.p. [err] (compound 50  247). Claims 1. A chemical compound having the
formula 55 [err] 60 the pharmaceutically acceptable acid addition salts,
the stereochemically isomeric forms and the pharma- 65 ceutically
acceptable quaternary ammonium salts thereof, wherein: 64 



0 076 530 [err] is a member'selected from the group consisting of hydrogen,
([err]) alkyl, ([err]([err]) alkyl-  72 carbonyl, amino([err]) alkyl and
mono- and di([err]) alkyl]amino([err]). alkyl; [err] is a member selected
from the group consisting of hydrogen and ([err]) alkyl; [err] and [err]
are each independently selected from the group consisting of hydrogen,
([err]) alkyl, 5   ([err]) alkyloxy, halo, hydroxy, cyano, nitro, amino,
mono- and di[([err]) alkyllamino, aminocarbonyl, ([err])carbonylamino,
([err]) alkylcarbonylamino, ([err) alkylcarbonyl, ([err]) alkylcarbonyloxy,
aminosulfonyl, ([err]) alkylsulfinyl, ([err]) alkylsulfonyl, ([err])
alkylthio and mercapto; and L is a member selected from  the group
consisting of' hydrogen, [err]) alkyloxycarbonyl, di([err])([err)
cycloalkyl, ([err])([err]) cycloalkyl, 2,3-dihydro-1H-indenyl, a radical
having the formula 10 [err]                              (a) wherein r is
an integer of from 1 to 6 inclusive and R. is a member selected from the
group consisting of hydrogen, ([err]) cycloalkyl and[err]; and 15  a
radical having the formula [err]     (b) wherein n is an integer of from 1
to 4 inclusive, X is a member selected from the group consisting of a
direct 20  bond, -CH(OH)- and-NH-, m is O or an integer of from 1 to 4
inclusive, Y is a member selected from the group consisting of a direct
bond, -O--,-CO-, -S-, -SO2-, -NHCO-, -CONH-,-CH=CH-, -C([err])([err])-,
-[err]([erQ)- and -NR9-, wherein [err] is hydrogen or ([err]) alkyl, [err]
is hydrogen, (C3-C6) cycloalkyl, ([err]) alkyloxy or ([err]) alkyl, [err]
is hydrogen, [err], ([err]) alkyloxycarbonyl, cyano, amino- carbonyl or
mono- or di[([err]) alkyl]aminocarbonyl, [err] is hydrogen, ([err]) alkyl,
[err], ([err)([err]) 25  alkyl, ([err])carbonyl or ([err])sulfonyl and Q is
hydrogen, ([err]) alkyl, ([err]) cycloalkyl,[err], ([err])([err]6) alkyl,
di(Ar')methyl or tri([err])methyl; wherein Ar' is a member selected from
the group consisting of phenyl being optionally substituted with up to 3
substituents each independently selected from the group consisting of halo,
hydroxy, ([err]) alkyl, ([err]) alkyloxy, aminosulfonyl, ([err])
alkylcarbonyl, nitro, trifluoromethyl, amino, aminocarbonyl and 30
phenylcarbonyl, said phenyl being optionally substituted with up to 3 halo
atoms; and thienyl being optionally substituted with halo or ([err]) alkyl;
and [err]is a member selected from the group consisting of naphthalenyl,
thienyl, pyridinyl, pyrazinyl, 1H-indolyl, 1 H-benzimidazolyl,
2,3-dihydro-2-oxo-1H- benzimidazolyl being optionally substituted with 1 or
2 halo atoms, 4,5,6,7-tetrahydro-1H-benzimidazolyl, benzodioxolyl,
2,3-dihydro- 1,4-benzodioxinyl, imidazolyl being optionally substituted
with a ([err]) alkyl 35  radical imidazol[1,2-alpyridinyl being optionally
substituted with a (C,-C6) alkyl radical, 1,4-dihydro-2,4- dioxo-
quinazolinyl, isoxazolyl being optionally substituted with an aryi radical,
(1H-imidazolyl)phenyl, furanyl being optionally substituted with a ([err])
alkyloxycarbonyl radical, 2,2-di(Ar')-1,3-dioxolanyl and
1-(Ar')-1,3-dihydro-1-isobenzofuranyl. 2. A chemical compound according to
claim 1 wherein [err], [err] and [err] are, each independently, selected 40
from the group consisting of halo, amino, mono- and di[([err]) alkyl]amino
and ([err]) alkyloxy. 3. A chemical compound according to claim 1 wherein
R3 is methoxy, R4 is amino or methylamino and 



[err] is chloro, said [err] and [err] being attached to the phenyl ring in
the 2-, respectively 4- and 5-positions. 4. A chemical compound 'selected
from the group consisting of 4-amino-5-chloro-N-[1-[3-(4-
fluorophenoxy)propyl]-3-methoxy-4-piperidinyl]-2-methoxybenzamide, the
pharmaceutically acceptable 45   acid addition salts, the stereochemically
isomeric forms and the pharmaceutically acceptable quaternary ammonium
salts thereof. 5. A pharmaceutical composition for stimulating the motility
of the gastro-intestinal system in vertebrates, comprising an inert carrier
material and as an active ingredient a pharmaceutically effective amount of
a chemical compound as claimed in any one of claims 1 to 4. 50      6. A
pharmaceutical composition in unit dosage form comprising per dosage unit
an effective gastro- intestinal motility stimulating amount of a compound
according to claim 1. 7. A pharmaceutical composition according to claim 5
wherein R3 is methoxy, R4 is amino or methylamino and [err] is chloro, said
[err],[err] and [err] being attached to the phenyl ring in the 2-,
respectively 4- and 5-positions. 55      8. A pharmaceutical composition in
unit dosage form comprising per dosage unit an effective gastro- intestinal
motility stimulating amount of a compound selected from the group
consisting of 4-amino-5-
chloro-N-[1-[3-(4-fluorophenoxy)propyl]-3-methoxy-4-piperidinyl]-2-methoxyb
enzamide, the pharma- ceutically acceptable acid addition salts, the
stereochemically isomeric forms and the pharmaceutically acceptable
quaternary ammonium salts thereof. 60      9. A method of preparing a
composition as claimed in any one of claims 5 to 8, characterized by mixing
an effective amount of a compound as claimed in any one of claims I to 4
with an inert carrier. 10. A compound as claimed in any one of claims 1 to
4 or a composition as claimed in any one of claims 5 to 8 for use as a
gastro-intestinal stimulant. 11. A process for preparing a chemical
compound according to claim 1, characterized by: 65 65    73 0 076 530 1)
reacting a piperidine of formula [err] 5 [err] with a carboxylic acid of
formula 10 0             R3 [err] 15
(III) R or an appropriate functional derivative thereof, in a suitable
medium; or 2) reacting a 7-oxa-3-azabicyclo[4,1,0]heptane of formula. 



20 L-N                                                 (iV) 25   with a
benzamide of formula in a suitable medium; or 3) reacting a piperidinone of
formula 35 [err] [err] [err] with a benzamide of formula 45
[err] [err] R 50 in a suitable reductive medium; and if desired, where L is
a 1 the compound of formula       - [err] 65    0 076 530
74 [err] (I-c) by hydrolyzing (I-h) with an appropriate base in a suitable
medium; or where L is a Ar2-CH2- radical, 10  converting the compound of
formula   - OR                  R3 4                        (I-I) 15 R into
a compound of formula (I-c) by hydrogenolysing (I-i) in a suitable
reductive medium; and/or 20  converting a compound of formula (I-c) into a
compound of formula [err] 25 [err]                          (I-d) [err] 3o
wherein [err] has the meaning of L, provided that hydrogen is excluded, by
reacting (I-c) with a reagent of formula [err]-W (VIII) or a
carbonyl-oxidated. form thereof in a suitable medium, respectively a
suitable reductive medium; said W being a reactive leaving group; or
converting a compound of formula (I-c) into a compound of formula 35 [err]
[err] 



[err] [err] [err] 45
4                    (I-g) (XI) 65 67 *   C  L  M  S   * 67    0 076 530
[err] [err] R2 into a compound of formula 10                   [err] [err]
[err] an appropriate alkylating agent of formula [err]-W (VI) in a suitable
medium, said [err] having the meaning of R' provided that hydrogen is
excluded; and, if desired, converting the compounds of formula (I) into the
20 therapeutically active non-toxic acid-addition salt form by treatment
with an appropriate acid or, conversely, converting the acid-addition salt
into the free base form with alkali; and/or preparing stereochemically
isomeric forms thereof; and/or preparing therapeutically active non-toxic
quaternary ammonium salts thereof. 12. A process for preparing a chemical
compound selected from the group consisting of 4-amino-5- 25
chloro-N-[1-(3-(4-fluorophenoxy)propyl]-3-methoxy-4-piperidinyll-2-methoxyb
enzamide,  the  pharma- ceutically acceptable acid-addition salts, the
stereochemically isomeric forms and the therapeutically active non-toxic
quatemary ammonium salts thereof, characterized by reacting
1-(3-chloropropoxy)-4-fluoro- benzene with
4-amino-5-chloro-2-methoxy-N-(3-methoxy-4-piperidinyl)benzamide in a
suitable medium and, if desired, converting the thus obtained
4-amino-5-chloro-N-[1-[3-(4-fluorophenoxy)propyll-3- 30
methoxy-4-piperidinyll-2-methoxybenzamide into a therapeutically active
non-toxic acid-addition salt form by treatment with an appropriate acid;
and/or preparing stereochemically isomeric forms thereof; and/or preparing
a therapeutically active non-toxic quaternary ammonium salt thereof.
Patentanspruche 35 1. Eine chemische Verbindung mit der Formel [err] [err]
(I) 40                                                  [err] 45
[err] 



die pharmazeutisch annehmbaren Saureadditionssalze, die sterochemisch
isomeren Formen und die pharmazeutisch annehmbaren quaternaren
Ammoniumsalze hievon, worin: R ein aus deraus Wasserstoff, ([err])Alkyl,
([err] )([err])Alkyl, ([err])Alkylcarbonyl,Amino([err]- 50  alkyl und Mono-
und Di[([err)alkyllamino ([err])alkyl bestehenden Gruppe ausgewahites Glied
ist; R2 ein aus der aus Wasserstoff und ([err])Alkyl bestehenden Gruppe
ausgewahites Glied ist; R3, R4 und R' jeweils unabhangig voneinander aus
der aus Wasserstoff, ([err])Alkyl, ([err])- Alkyloxy, Halogen, Hydroxy,
Cyano, Nitro, Amino, Mono- und Dif([err])alkyl]amino, Aminocarbonyl,
([err])Carbonylamino, ([err])Alkylcarbonylamino, ([err])Alkylcarbonyl,
([err])Alkylcarbonyloxy, 55  Aminosulfonyl, ([err])Alkylsulfinyl,
([err])Alkylsulfonyl, ([err])Alkylthio und Mercapto bestehenden Gruppe
ausgewihlt sind; und L ein Glied ist, ausgewahit aus der aus Wasserstoff,
([err])Alkyloxycarbonyl, Di([err])([err)cyclo- alkyl,
([err])([err])Cycloalkyl, 2,3-Dihydro-1H-indenyl, einem Rest mit der Formel
60                     [err]
{a) worin r eine ganze Zahl von 1 bis einschlieBlich 6 ist und R ein aus
der aus Wasserstoff, ([err])Cycloalkyl und [err] bestehenden Gruppe
ausgewahites Glied ist; und einem.Rest mit der Formel 65
[err]                       (b) 68    0 076 530 bestehenden Gruppe, worin
eine ganze Zahl von 1 bis [err] 4 ist, X ein aus der aus einer direkten  76
Bindung, -CH(OH)- und -NH- bestehenden Gruppe ausgewahites Glied bedeutet,
m Null oder eine ganze Zahl von 1 bis [err] 4 bedeutet, Y ein aus der aus
einer direkten Bindung, -0-, -CO-, -S-, -SO2-, -NHCO-, -CONH-, -CH=CH-,
-C([err])([err])-, -[err](Q)- und -[err]- bestehenden Gruppe ausgewahites
Glied ist, worin [err] Wasserstoff oder ([err])Alkyl bedeutet, [err]
Wasserstoff, ([err])- Cycloalkylj ([err])Alkyloxy oder ([err])Alkyl
darstellt,[err] Wasserstoff,[err], ([err])Alkyloxycarbonyl, Cyano,
Aminocarbonyl oder Mono- oder Di[([err])alkyl]aminocarbonyl bedeutet, R9
Wasserstoff, ([err])Alkyl, [err], ([err])([err])Alkyl, ([er])Carbonyl oder
([err])Sulfonyl darstellt und Q Wasserstoff, ([err])Alkyl,
([err])Cycloalkyl, [err], ([err])([err])Alkyl, Di([err])methyl oder
Tri([err])methyl bedeutet; 10     worin [err] ein Glied bedeutet,
ausgewahit aus Phenyl, das gegebenenfalls mit bis zu 3 Substituenten, die
jeweils unabhangig voneinander aus der aus Halogen, Hydroxy, {[err])Alkyl,
([err])Alkyloxy, Aminosulfonyl, ([err])Alkylcarbonyl, Nitro,
Trifluormethyl, Amino, Aminocarbonyl und Phenylcarbonyl bestehenden Gruppe
ausgewahlt sind, welches Phenyl gegebenenfalls mit bis zu drei
Halogenatomen substituiert ist, und aus gegebenenfalls mit Halogen oder
[err]-Alkyl substituiertem Thienyl; und Ar2 ein 15   Glied ist, ausgewahit
aus der aus Naphthalenyl, Thienyl, Pyridinyl, Pyrazinyl, 1H-lndolyl,
1H-Benzimida- zolyl, 2,3-Dihydro-2-oxo-1H-benzimidazolyl, das
gegebenenfalls mit einem oder mit zwei Halogenatomen substituiert ist,
4,5,6,7-Tetrahydro-1H-benzimidazolyl, Benzodioxolyl,
2,3-Dihydro-1,4-benzodioxinyl, Imidazolyl, das gegebenenfalls mit einem
[ERR]-Alkylrest substituert ist, Imidazo[1,2-a]pyridinyl, das
gegebenenfalls mit einem [err]-Alkylrest substituiert ist,
1,4-Dihydro-2,4-dioxochinazolinyl, Isoxazolyl, 20  das gegebenenfalls mit
einem Arylrest substituiert ist, (1H-lmidazolyl)phenyl, Furanyl, das
gegebenenfalls mit einem ([err)Alkyloxycarbonylrest substituiert ist,
2,2-Di([err)-1,3-dioxolanyl und 1-(Ar')-1,3-Dihydro- 



1-isobenzofuranyl bestehenden Gruppe. 2. Eine chemische Verbindung nach
Anspruch 1, worin R3, R4 und Rs jeweils unabhangig voneinander aus der aus
Halogen,.Amino, Mono- und Di[([err])alkyl]amino und ([err])Alkyloxy
bestehenden Gruppe 25  ausgewahlt sind. 3. Eine chemische Verbindung nach
Anspruch 1, worin R3 Methoxy bedeutet, R4 Amino oder Methyl- amino
darstellt und [err] Chlor ist, wobei die genannten Reste [err], [err] und
[err] in der 2-, 4- bzw. 5-Stellung an den Phenylring gebunden sind. 4.
Eine chemische Verbindung, ausgewahit aus der aus
4-Amino-5-chlor-N-[1-[3-(4-fluorphenoxy)- 30
propyl]-3-methoxy-4-piperidinyl]-2-methoxybenzamid, den pharmazeutisch
annehmbaren Saureadditions- salzen, den stereochemisch isomeren Forman und
den pharmazeutisch annehmbaren quaternaren Ammoniumsalzen hievon
bestehenden Gruppe. 5. Eine pharmazeutische Zusammensetzung zur
Stimulierung der Motilitat des Gastro-Intestinal- systems in Vertebraten,
umfassend ein inertes Tragermaterial und als eine wirksame Komponente eine
35   pharmazeutisch wirksame Menge einer chemischen Verbindung, wie in
einem der Anspruche 1 bis 4 beansprucht. 6. Eine pharmazeutische
Zusammensetzung in Dosiseinheitsform, umfassend je Dosiseinheit eine
wirksame, die Gastro-Intestinalmotilitat stimulierende Menge einer
Verbindung [err] Anspruch 1. 7. Eine pharmazeutische Zusammensetzung nach
Anspruch 5, worin R3 Methoxy bedeutet, R4 Amino 40   oder Methylamino
darstellt und [err] Chlor ist, wobei die genannten Reste R3, R4 und Rs in
der 2-, 4- bzw. 5- Stellung an den Phenylring gebunden sind. 8. Eine
pharmazeutische Zusammensetzung in Dosiseinheitsform, umfassend je
Dosiseinheit eine wirksame, die Gastro-Intestinal-Motilitat stimulierende
Menge einer Verbindung, ausgewahit aus der 4-
Amino-5-chlor-N-[1-[3-(4-fluorphenoxy)propyll-3-methoxy-4-piperidinyl]-2-me
thoxybenzamid,  die 45   pharmazeutisch annehmbaren Saureadditionssalze,
die stereochemisch isomeren Forman und die pharmazeutisch annehmbaren
quaternaren Ammoniumsalze hievon bestehenden Gruppe. 9. Ein Verfahren zur
Herstellung einer Zusammensetzung, wie in einem der Anspruche 5 bis 8
beansprucht, gekennzeichnet durch Vermischen einer wirksamen Menge einer
Verbindung, wie in einem der Anspruche 1 bis 4 beansprucht, mit einem
inerten Trager. 50      10. Eine Verbindung, wie in einem der Anspruche 1
bis 4 beansprucht, oder eine Zusammensetzung, wie in einem der Anspruche 5
bis 8 beansprucht, zur Verwendung als ein Gastro-Intestinal-Stimulator. 11.
Ein Verfahren zur Herstellung einer chemischen Verbindung [err] Anspruch 1,
gekennzeichnet durch: 1) Umsetzen eines Piperidins der Formal 55 [err] (II)
NH-R 60 mit einer Carbonsaure der Formal 65 69  



0 076  530 [err] 5                                     HOOC
(III) [ERR] oder einem geeigneten funktionellen Derivat hievon in einem
geeigneten Medium; oder 2) Umsetzen eines 7-Oxa-3-azabicyclo[4,1,0]heptans
der Formel L-N                                                 (IV) 15 mit
einem Benzamid der Formel 3 20                                 [err]
(V) in einem geeigneten Medium; oder 25      3) Umsetzen eines Piperidons
der Formal OR1 30
(VII) [err]                                        (VII) mit einem Benzamid
der Formal 35 [err] [err]                                           (V) 40
in einem geeigneten reduzierenden Medium; und, falls gewunscht, wenn L
einen ([err])Alkyloxy- carbonylrest bedeutet, Uberfuhren der Verbindung der
Formal 45 [err] ([err]) alkyl   [err]
(I-h) 50 [err] in eine Verbindung der Formel 55 [err] 4 [err] 60
(I-c) [err]             [err] durch Hydrolysieren (I-h) mit einer
geeigneten Base in einem geeigneten Medium; oder,wenn L einen Ar2- 65
[err]-Rest bedeutet, Uberfuhren der Verbindung der Formal 70 *   C  L  M  S
*   



.0 076 530                  78 5                           [err]
78 in eine Verbindung der Formel (I-c) durch Hydrogenolysieren von (I-i) in
einem geeigneten reduzierenden 10 Medium; und/oder Uberfuzhren einer
Verbindung der Formel (I-c) in eine Verbindung der Formel OR
3 0 (I-d ) 20 worin [err] die Bedeutung von L mit der Ausnahme von
Wasserstoff aufweist, durch Umsetzen von (I-c) mit einem Reaktionsmittel
der Formel [err] (VIII) oder einer Carbonyl-oxidierten Form hievon in einem
geeigneten Medium bzw. in einem geeigneten reduzierenden Medium; wobei der
genannten Rest W eine reaktionsfahige Leaving-Gruppe bedeutet; oder
Uberfuhren einer Verbindung der Formel (I-c) in eine Verbindung der Formel
25 oder 35                          [err] [err] [err] 40 durch Umsetzen von
(I-c) mit einem Reaktionsmuttel der Formel 46
[err]               (X) bzw. der Formel 50 in einem geeigneten Medium;
und/oder falls [err] Wasserstoff bedeutet, Uberfuhren einer Verbindung der
Formel [err] in eine Verbindung der NoCmel(-a) 65    0 076 530
*   C  L  M  S  * [err] O           R 5                            [err]
(1-a-2) [err] durch Umsetzen von (I-a-1) mit einem geeigneten
Alkylierungsmittel der Formel [err]  (VI) in einem 10  geeigneten Medium,
wobei der genannte Rest [err] die fur [err]angegebene Bedeutung,
ausgenommen Wasserstoff, aufweist; und, falls erwunscht, Uberfuhren der
Verbindungen der Formel (I) in die thera- peutisch wirksame nichttoxische
Saureadditionssalzform durch Behandlung mit einer entsprechenden Saure oder
umgekehrt Uberfuhren des Saureadditionssalzes mit Alkali in die freie
Basenform; und/oder Bereiten stereochemisch isomerer Formen hiervon;
und/oder Bereiten therapeutisch wirksamer, nicht- 



15 toxischer, quartemarer Ammoniumsalze hievon. 12. Ein Verfahren zur
Herstellung einer chemischen Verbindung ausgewahit aus der aus 4-Amino-5-
chlor-N-[1-[3-(4-fluorphenoxy)propyll-3-methoxy-4-piperidinyl]-2-methoxyben
zamid, den pharmazeutisch annehmbaren Saureadditionssalzen, den
sterochemisch isomeren Formen und den therapeutisch wirksamen,
nichttoxischen, quaternaren Ammoniumsalzen hievon bestehenden Gruppe,
gekennzeichnet 20 durch Umsetzen von 1-(3-Chlorpropoxy)-4-fluorbenzol mit
4-Amino-5-chlor-2-methoxy-N-(3-methoxy-4- piperidinyl)benzamid in einem
geeigneten Medium und gewunschtenfalls Uberfuhren des solcherart erhaltenen
4-Amino-5-chlor-N-[1-[3-(4-fluorphenoxy)propyl]-3-methoxy-4-piperidinyl]-2-
methoxybenz- amids in eine therapeutisch wirksame nichttoxische
Saureadditionssalzform durch Behandeln mit einer entsprechenden Saure;
und/oder Bereiten stereochemisch isomerer Formen hievon; undloder Bereiten
26 eines therapeutisch wirksamen, nichttoxischen, quaternaren
Ammoniumsalzes hievon. Revendications 30     1. Un compose chimique
repondant a la formule OR                   3 R 35
[err]                             (I) [err]                   R 40  leurs
sels d'addition d'acides convenant en pharmacie, leurs formes isomeres
stereochimiques et leurs sels d'ammonium quaternaire convenant en
pharmacie, dans laquelle: [err] est choisi dans le groupe constitue par
I'hydrogene, un alkyle ([err]), un ([err])alkyle([err]), un
alkyl([err])carbonyle, un amino-alkyle([err]) et un mono- et
di[(alkyl)([err])amino-alkyle([err]); [err] est choisi dans le groupe
constitue par un hydrogene et un alkyle([err]); 46     [err], [err] et
[err] sont chacun independamment choisis parmi un hydrogene, un
alkyle([err]), un alcoxy- ([err]), un halogeno, un hydroxy, un cyano, un
nitro, un amino, un mono- et di[alkyl([err])]amino, un aminocarbonyle, un
([err])carbonylamino, un alky1([err])carbonylamino, un
alkyl([err])carbonyle, .un alkyl([err])carbonyloxy, un aminosulfonyle, un
alkyl([err])sulfinyle, un alkyl(C,-C )sulfonyle, un alkylthio([err]) et un
mercapto; et 50      L est choisi dans le groupe constitue par un
hydrogene, un alcoxy(C1-C6)carbonyle, un di(Ar')cyclo- alkyle([err]), un
([err])cycloalkyle([err]). un 2.3-dihydro-lH-indenyle, un radical de
formule [err]                              (a) 5s  dans laquelle r est un
entier de 1 a 6 inclusivement et R est choisi parmi un hydrogene, un
cycloalkyle ([err]) et [err]; et un radical de formule [err]
(b) 60 dans lequelle n est un entier de 1 A 4 inclusivement, X est choisi
parmi une simple liaison, -CH(OH)- et -NH-, m est 0 ou un entier de 1 a 4
inclusivement, Y est choisi dans le groups constitue par une simple
liaison, -O-, -CO-, -S--  [ERR]-, -NHCO-, -CONH-, -CH=CH,
-C([err])([err])-, [err](Q)- et [err] [err]-, ou [err] est un hydrogene ou
un alkyle([err]),[err] est un hydrogene, un cycloalkyle ([err]); un 65
alcoxy([err]) ou un alkyle([err]), [err] est un hydrogene,[err], un
alcoxy([err])carbonyle,.un cyano, un 72  



0 076 530 aminocarbonyle ou un mono- ou di[alkyl([err])aminocarbonyle,
[err] est un hydrogene, un alkyle(C,-C6), Arlun ([err]) alkyle([err]), un
([err])carbonyle ou un ([err])sulfonyle et Q est un hydrogene, un
alkyle([err]), un cycloalkyle([err]),[err], un ([err]-alkyle([err]), un
di([err])methyle ou un tri([err])methyle; ou [err] est choisi dans le
groups constitue par un phenyle, eventuellement substitue par jusqu'a trois
5  substituants choisis chacun independamment parmi. un halogeno,. un
hydroxy, un alkyle([err]), un alcoxy([err]), un aminosulfonyle, un
alkyl([err])carbonyle, unnitro, un trifluoromethyle, un amino un
aminocarbonyle et un phenylcarbonyle, ledit phenyle etant eventuellement
substitue avec jusqu'a 3 atomes d'halogene, et un thienyle eventuellement
substitue avec un halogeno ou un alkyle([err]); et [err] est choisi parmi
un naphtyle, un thienyle, un pyridyle, un pyrazinyle, un 1H-indolyle, un
1H-benzimidazole, 10  un 2,3-dihydro-2-oxo-lH-benzimidazole eventuellement
substitue avec 1 ou 2 atomes d'halogene, un 4,5,6,7-tetrahydro-1
H-benzimidazole, un benzodioxolyle, un 2,3-dihydro-1 ,4-benzodioxynyle, un
imidazolyle eventuellement substitue par un radical alkyle([err]), un
imidazo[1,2-a]pyridyle eventuelle- ment substitue par un radical
alkyle([err]), un 1,4-dihydro-2,4-dioxoquinazolinyle, un isoxazolyle
eventuellement substitue par un radical aryle, un (1H-imidazolyl)phenyle,
un furyle eventuellement 15 substitue par un radical
alcoxy([err])carbonyle, un 2,2-di([err])-1,3-dioxolannyle et un
1-([err])-1,3-dihydro- 1 -isobenzofuryle. 2. Un compose chimique selon la
revendication 1 ou [err] et [err] sont chacun independamment choisis dans
le groupe constitue par un halogeno, un amino, un mono- et: un
di[(alkyl([err])]amino et un alcoxy- ([err]). 20     3. Un compose chimique
selon la revendication 1 ou [err] est un methoxy, R4 est un amino ou un
methyl- amino et [err] est un chloro, lesdits [err] et [err] etant
respectivement fixes au cycle phenyle dans les positions 2, 4 et 5. 4. Un
compose chimique choisi dans le groups. constitue par le
4-amino-5-chloro-N-[1-[3-(4-fluoro-
phenoxy)propyl]-3-methoxy-4-piperidyll-2-methoxybenzamide, ses sels
d'addition d'acides convenant en 25  pharmacie, ses formes isomeres
stereochimiques et ses sels d'ammonium quaternaire convenant en pharmacie.
5. Une composition pharmaceutique pour stimuler la motilite du systeme
gastro-intestinal chez les vertebres comprenant une matiere support inerte
et comme ingredients actifs une quantite pharma- ceutique efficace d'un
compose chimique comme revendique dans l'une quelconque des revendications
1 30  a 4. 6. Une composition pharmaceutique sous forms d'une dose unitaire
d'administration comprenant par dose unitaire une quantite efficace
stimulant la motilite gastro-intestinale d'un compose selon la reven-
dication 1. 7. Une composition pharmaceutique selon la revendication 5 dans
laquelle [err] est un methoxy, [err] est 35  un amino ou un methylamino et
[err] est un chloro, Iesdits [err] et [err] etant fixes respectivement au
cycle. phenyle dans les positions 2, 4 et 5. 8. Une composition
pharmaceutique sous forme d'une dose unitaire d'administration comprenant
par dose unitaire une quantite efficace stimulant la motilite
gastro-intestinale d'un compose choisis dans le groupe    du
4-amino-5-chloro-N-[1-[3-(4-fluorophenoxy)propyl]-3-methoxy-4-piperidyl]-2-
methoxy- 



40 benzamide, ses sels d'addition d'acides convenant en pharmacie, ses
formes isomeres stereochimiques et ses sels d'ammonium quaternaire
convenant en pharmacie. 9. Un procede de preparation d'une composition
comme revendique dans l'une quelconque des revendications 5 a 8 caracterise
par le melange d'une quantite efficace d'un compose comme revendique dans
l'une quelconque des revendications 1 A 4 avec un support inerte. 45
10. Un compose comme revendique dans l'une quelconque des revendications 1
a 4 ou une composition comme revendique dans l'une quelconque des
revendications 5 a 8 pour l'emploi comme stimulant gastro-intestinal. 11.
Un procede de preparation d'un compose chimique selon la revendication 1
caracterise par: 1) la reaction d'une piperidine de formule 50 OR1 [err] 55
avec un acide carboxylique de formule 60 3 R 65
R 73    0 076 530 ou un derive fonctionnel approprie de celui-ci, dans un
milieu approprie; ou            8 2) la reaction d'un
7-oxa-3-azabicyclo[4.1.0]heptane de formule 55
(IV) avec un benzamide de formule 10 [err] [err] 15 R dans un milieu
approprie; ou 3) la reaction d'une piperidinone de formula 20 OR [err]
(VII) 25 avec un benzamide de formule 3 [err] 



30 R 35  dans un milieu reducteur approprie et au besoin, lorsque L est un
radical alcoxy([err])carbonyle, la conversion du compose de formule [err]
40 Alkyle R 45 en un compose de formule [err]                 3 50
[err] [err]                                      (I-c) [err]
[err] 55  par hydrolyse de (1-h) avec une base appropriee dans un milieu
approprie; ou, lorsque L est un radical [err], la conversion du, compose de
formule [err]                 [err] 60 65
[err] [err]    0 076 530 en un compose de formule (I-c) par hydrogenolyse
de (I-i) dans un milieu reducteur approprie; etlou la conversion d'un
compose de formule (I-c) en un compose de formule [err] 5
[err] [err]       ( I-d ) [err] 10
[err] dans laquelle [err] a la signification de L, a l'exclusion de
I'hydrogene, par reaction de (I-c) avec un compose reagissant de formule
[err]-W (VIII) ou une forme carbonyle-oxydee de celui-ci dans un milieu
appropri6, respectivement un milieu reducteur approprie; ledit W etant un
groupe reactif labile; ou la conversion d'un 15 compose de formule (I-c) en
un compose de formule [err]           [err] 20                [err]
[err] [err] [err] 25                                            OR [err]
[err]                [err]                [err] [err]
(I-g) 



30                                                [err] par reaction de
(I-c) respectivement avec un compose reagissant de formule 35
[err]                                   X) ou de formule 40 Q-Y-CH2
(XI) dans un milieu approprie; et/ou lorsque [err]est un hydrogene, la
conversion d'un compose de formule 46 [err] 50 [err] [err] en un compose de
formule 55 1-a [err] 0            [err] [err]
(I-a--2) 60 par reaction de (I-a-1) avec un agent d'alkylation approprie de
formule [err]-W  (VI) dans un milieu approprie, ledit R'-a ayant la
signification de R' A l'exclusion de I'hydrogene; et, au besoin, Ia
conversion 75    0 076 530       *   C  L  M  S   * des composes de formule
(I) en un sel d'addition d'acide non toxique actif en therapeutique par
traitement avec un acide approprie ou inversement la conversion du sel
d'addition d'acide en la base libre avec un alcali; et/ou la preparation de
leurs formes isomeres stereochimiques; et/ou la preparation de leurs sels
d'ammonium quaternaire non toxiques a activite therapeutique. 5      12. Un
procede pour la preparation d'un compose chimique choisi dans le groupe du
4-amino-5-
chloro-N-[1-(3-(4-fluorophenoxympropyl-3-methoxy-4-piperidyll-2-methoxybenz
amide, ses sels d'addition d'acides convenant en pharmacie, ses formes
isomeres stereochimiques et ses sels d'ammonium quaternaire non toxiques A
activite therapeutique. caracterise par la reaction du
1-(3-chloropropoxy)-4- fluorobenzene avec le
4-amino-5-chloro-2-methoxy-N-(3-methoxy-4-piperidyl) benzamide dans un
milieu 10 approprie et au besoin la conversion du
4-amino-5-chloro-N-(1-[3-(4-fluorophenoxy)propyll-3-methoxy-4-
piperidyl]-2-methoxybenzamide en un sel d'addition d'acide non toxique a
activite therapeutique par traitement avec un acide approprie; et/ou la
preparation de ses formes isomeres stereochimiques; et/ou la preparation
d'un de ses sels d'ammonium quaternaire non toxiques a activite
therapeutique. 15 20 25 
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