
EP 0 345 808 B1 Description Background of the Invention 5     This
invention generally pertains to heterocyclic carbon compounds having drug
and bio-affecting properties and to their preparation and use. In
particular the invention is concerned with 1,4-disubstituted piperazine
derivatives wherein one substituent is indol-3-yl-alkyl and the other is a
substituted pyridin-2-yl moiety. These compounds possess a unique
serotonergic profile that should make them useful in treatment of
depression. 10     Archer disclosed a large series of CNS-depressant
indolylalkylpiperazines in U.S. 3,188,313 which issued June 8, 1965. Among
the large number of moieties listed for possible substituent selection on
the 4- nitrogen atom of the piperazine ring was pyridyl (unsubstituted). In
U.S. 3,562,278, issued February 9, 1971, Archer claimed a series of
1-(indol-3-ylethyl)-4-substituted-piperazines having psychomotor depressant
activity. Among the possible 4-substituents listed was pyridyl, again
unsubstituted. 15     Of less relevance is U.S. 3,472,855, issued October
1969 to Archer, which discloses extension of the series to benz[g]indolyl
moieties as replacements for indolyl. Similarly less relevant is U.S.
4,302,589, issued November 1981 to Fanshawe, et al., which discloses a
series of related compounds wherein indoline has replaced the indole
moiety. These compounds were disclosed as having antipsychotic properties.
20     None of the aforementioned references disclose or suggest the
1-indolylalkyl-4-(substituted-pyridinyl)- piperazine derivatives and their
antidepressant utility of the present invention. Summary and Detailed
Description of the Invention 25    In its broadest aspect, the present
invention is concerned with piperazinyl derivatives having useful
antidepressant properties characterized by a compound of Formula I. [err]
40 In Formula l; [err] and [err] are independently selected from hydrogen
or lower alkyl. The descriptive term "lower" is used herein to denote an
organic radical containing from 1 to 4 carbon atoms. The symbols R3, [err]
and [err] refer to moieties which are independently selected from among
hydrogen, lower alkyl, lower alkoxy, carboxamide, halogen, trifluoromethyl,
and thio-lower alkyl; with the proviso that both [err] and [err] 45 cannot
be hydrogen at the same time. The symbol A represents a cycloalkanyl or
cycloalkenyl ring comprised of from 5 to 7 carbon atoms. These bridging
rings may be 1,2-; 1,3-; or 1 ,4-disubstituted bridging cycloalkanes or
cycloalkenes. In the cycloalkenyl ring the double bond is adjacent to the
point of attachment of the 3-indolyl ring. The symbol A can also be the
structural fragment: 50 55 In this fragment linking the indole and
piperazine rings, n is an integer from 1 to 3 and [err] can be either 



hydrogen or lower alkyl The carbon atom to which [err] is attached is
adjacent to the piperazine ring. 2    EP 0 345 808 B1 Lastly, [err] and
[err] are independently selected from hydrogen or methyl, or [err] and
[err] can be taken together as a methylene bridge. Subclasses of compounds
envisioned would be: A is cyclic or linear in structure; the piperazine
ring is bridged or unbridged. Preferred classes of compounds are those
wherein the indolyl and piperazinyl rings are connected by a 2 or 3 carbon
linking chain and wherein Rs is other 5  than hydrogen and is attached to
the 6-position of the 2-pyridinyl ring. Additionally compounds of Formula I
also encompass all pharmaceutically acceptable acid addition salts and/or
solvates thereof. The present Invention is also considered to include
stereoisomers as well as optical isomers, e.g. mixtures of enantiomers as
well as individual enantiomers and diastereomers, which arise as a
consequence of structural asymmetry in certain compounds of the instant
series. Separation of 10  the individual isomers is accomplished by
application of various methods which are well known to practitioners in the
art. It is to be understood that, as used herein, halogen denotes fluorine,
chlorine, bromine and iodine; with the term "lower alkyl" referring to both
straight and branched chain carbon radicals of from 1 to 4 carbon atoms
inclusive. Illustrative of these radicals are carbon chains which can be
methyl, ethyl, propyl, 15  isopropyl, 1-butyl, 1-methylpropyl and
2-methylpropyl. Carboxamide intends a 20 radical. The pharmaceutically
acceptable acid addition salts of the invention are those in which the
counter-ion does not contribute significantly to the toxicity or
pharmacological activity of the salt and, as such, they are 25  the
pharmacological equivalents of the bases of Formula I. They are generally
preferred for medical usage. In some Instances, they have physical
properties which makes them more desirable for pharmaceutical formulation
such as solubility, lack of hygroscopicity, compressibility with respect to
tablet formation and compatibility with other ingredients with which the
substance may be used for pharmaceutical purposes. The salts are routinely
made by admixture of a Formula I base with the selected acid preferably by
contact 3o  in solution employing an excess of commonly used inert solvents
such as water, ether, benzene, methanol, ethanol, ethyl acetate and
acetonitrile. They may also be made by metathesis or treatment with an ion
exchange resin under conditions in which the anion of one salt of the
substance of the Formula I is replaced by another anion under conditions
which allow for separation of the desired species such so by precipitation
from  solution or extraction into a solvent, or elution from or retention
on an Ion exchange resin. 35  Pharmaceutically acceptable acids for the
purposes of salt formation of the substances of Formula I include sulfuric,
phosphoric, hydrochloric, hydrobromic, hydroiodic, citric, acetic, benzoic,
cinnamic, mandelic, 



phosphoric, nitric, mucic, isethionic, palmitic, heptanoic, and others. 40
45 50 55 3    EP 0 345 808 B1 The compounds of Formula I can be prepared by
means of the processes shown in Scheme 1. Scheme 1 5 Process #1 3 10
[err] 20 [err] R~~~R 30 Process #2 [err] 35                  [err] 40
(IV) /   R5-M 45 (Ia) 50 55 4    EP 0 345 808 B1 Scheme 1 (continued)
Process #3 A. 



[err] [err] (IX) (X)
/ [err] 20               R (VII) alcohol catalyst 25 [err] 30 [err] 35
[err] 40 [err] [err] (IC) 50 65    EP 0 345 808 B1 Scheme 1 (continued)
Process #3 B. R 15 1) 10 % Pd/C; H2; alcohol 2) p-TsOH 20
acetone/[err] 25 30                                                    2
(IC)      (III) 1) Ti(O-iPr)4 



35                 2) EtOH/cyanoborohydride                  [err] For the
three processes depicted in Scheme 1; [err] through R9, and n are as
defined hereinabove. 40 Additional symbols appearing in Scheme 1 are f, g,
M, X and Y. The symbols f and g are integers from 0 to 5 with the proviso
that f + g must be equal to 3, 4 or 5. M represents a metalloid species
such as magnesium, lithioaluminum, and the like; which, taken with [err]
are either hydride-type reducing agents such as lithium aluminum hyrides,
diborane complexes, etc.; or organometallic alkylating agents such as
Grignard reagents, etc. The reagent Y-X represents an organic leaving group
reagent wherein X is the 45 leaving group fragment such as tosyl, mesyl,
halide, sulfate, phosphate and so forth; and Y is either a proton or a
counter ion: e.g. XY can be HBr or tosyl chloride and the like. These
reagents, symbolized by [err]-M and Y-X, as well as other reagent acronyms,
are familiar to the practitioner skilled in organic synthesis and their
structure and usage would be readily understood. Process #1 in Scheme 1
comprises the following steps: so    1) Treatment of an indole carboxylic
acid 11 with [err]-M, which is either a hyride reducing agent or alkylating
agent depending on the selection of [err] (hydrogen or lower alkyl). This
results in generation of the indolylalkanol VI which is a secondary alcohol
when [err] is lower alkyl and a primary alcohol when [err] is hydrogen. 2)
Conversion of the alcohol VI to an organic leaving group (also referred to
as a nucleofuge in synthetic 55    organic reaction terminology) by use of
an appropriate Y-X reagent such as HBr or tosyl chloride to give
intermediate V. 3) Displacement of the leaving group anion by the
nucleophilic pyridinylpiperazine III to provide the desired product of
formula la.    EP 0 345 808 B1 Process #2 in Scheme 1 comprises a two-step
reaction sequence: 1) Condensation of the indolylcarboxylic acid 11 with
the pyridinylpiperazine III, using standard condensa- tion agents such as
acid chlorides, acid anhydrides, dicyclohexylcarbodlimide, and the like, to
afford the amide intermediate IV. 5     2) Treatment of the amide IV with
R5-M to reductively alkylate or reduce to the desired formula la product.
Process #3 in Scheme 1 comprises the following sequence of steps: A. 1) The
pyridinylpiperazine III is reductively alkylated with a cycloalkanedione
mono-ethylene ketal X to 10      give the ketal intermediate IX. 2)
Deprotecting the ketal IX to produce the cycloalkanone intermediate Vil. 3)
Condensing the cycloalkanone VIII with indole VII to yield the cycloalkenyl
product lb which can be 



catalytically reduced to the cycloalkanyl product Ic if desired. B. 15
1) The indole VII, cycloalkanedione mono-ethylene ketal X, and an acid or
base catalyst (e.g. pyrrolidine) are refluxed in alcohol to give the
condensation product XII. 2) Intermediate XII is catalytically reduced to
the saturated cycloalkane ketal which is deketalized to the cycloalkanone
intermediate Xl. 3) Cycloalkanone Xl is condensed with the
pyridinylpiperazine III using conditions as shown to yield 20      product
Ic. Reagents, solvents, and reaction conditions for the above described
steps of the three processes would be known to one skilled in organic
synthesis as all the steps comprise standard organic reactions, the details
of which are readily available In the chemical literature. These processes
may be adapted to variation in order to produce other compounds embraced by
this invention but not specifically disclosed. 25 Variations of the methods
to produce the same compounds in somewhat different fashion will also be
evident to one skilled in the art. As example of this, VI intermediate
compounds wherein n is 1 are conveniently prepared by treating various
substituted 3-indoleglyoxylic acid esters with [err]. To provide greater
descriptive detail, representative synthetic examples are provided
hereinbelow in the "Description of Specific Embodiments" section.
Similarly, preparations of starting intermediate compounds 30 such as 11
and III, while readily available in the chemical literature, are also
described using specific examples in that section of the patent
specification. The compounds comprising the present invention inhibit the
re-uptake of endogenous serotonin. Selective inhibitors of serotonin uptake
are effective for the treatment of mental depression and have been reported
to be useful for treating chronic pain (see: R.W. Fuller. "Pharmacologic
Modification of Serotoner- 35 gic Function: Drugs for the Study and
Treatment of Psychiatric and Other Disorders", J. Clin. Psychiatry 47:4
(Suppl.) April 1986, pp. 4-8). Compounds of the present invention are also
envisioned to be useful in the following disorders: obsessive-compulsive
disorder, feeding disorders, anxiety disorders and panic disorders.
Additionally, selected compounds of the Invention potently inhibit
norepinephrine re-uptake and block- 40  ade of endogenous norepinephrine
re-uptake is also a mechanism through which it is believed that various
antidepressant agents exert their therapeutic effect (see:
"Antidepressants: Neurochemical, Behavioral, and Clinical Perspectives",
edited by S.J. Enna, J.B. Malick and E. Richardson, (1981), Raven Press,
New York, pp. 1-12). Determination of endogenous monoaminergic re-uptake
inhibition values both for serotonin and 46 norepinephrine was accomplished
using test methods described by P. Skolnick, et al., Br. J. Pharmacology
(1985), 86, pp. 637-644; with only minor modifications. In vitro [err] (nM)
test values were determined for representative compounds of Formula I based
on their inhibition of synaptosomal reuptake of tritiated serotonin. Test
data [err] values lower than 500nM are considered to reflect activity as an
inhibitor of serotonin reuptake. Compounds with [err] values lower than
100nM comprise preferred compounds. 



50     Another aspect of the instant invention provides a method for
treating a mammal afflicted with depression or chronic pain which comprises
administering systemically to said mammal a therapeutically effective
amount of a compound of Formula I or a pharmaceutically acceptable acid
addition salt thereof. The administration and dosage regimen of compounds
of Formula I is considered to be done in the same manner as for the
reference compound fluoxetine, cf: Schatzberg, et al., J. Clin.
Psychopharmacology 55  7/6 Suppl. (1987) pp. 445-495, and references
therein. Although the dosage and dosage regimen must in each case be
carefully adjusted, utilizing sound professional judgment and considering
the age, weight and condition of the recipient, the route of administration
and the nature and gravity of the illness, generally the daily dose will be
from about 0.05 to about 10 mg/kg, preferably 0.1 to 2 mg/kg, when
administered 7    EP 0 345 808 B1 parenterally and from about 1 to about 50
mg/kg, preferably about 5 to 20 mg/kg, when administered orally. In some
instances, a sufficient therapeutic effect can be obtained at lower doses
while in others, larger doses will be required. Systemic administration
refers to oral, rectal and parenteral (i.e. intramuscular, intravenous and
subcutaneous). Generally, it will be found that when a compound of the
present invention is 5  administered orally, a larger quantity of the
active agent is required to produce the same effect as a similar quantity
given parenterally. In accordance with good clinical practice, it is
preferred to administer the instant compounds at a concentration level that
will produce effective antidepressant effects without causing any harmful
or untoward side effects. The compounds of the present invention may be
administered for antidepressant purposes either as 10  individual
therapeutic agents or as mixtures with other therapeutic agents.
Therapeutically, they are generally given as pharmaceutical compositions
comprised of an antidepressant amount of a compound of Formula I or a
pharmaceutically acceptable salt thereof and a pharmaceutically acceptable
carrier. Pharmaceutical compositions which provide from about 1 to 500 mg
of the active ingredient per unit dose are preferred and are conventionally
prepared as tablets, lozenges, capsules, powders, aqueous or oily 15
suspensions, syrups, elixirs, and aqueous solutions. The nature of the
pharmaceutical composition employed will, of course, depend on the desired
route of administration. For example, oral compositions may be in the form
of tablets or capsules and may contain conventional excipients such as
binding agents (e.g. starch) and wetting agents (e.g. sodium lauryl
sulfate). Solutions or suspensions of a Formula I compound with
conventional pharmaceutical vehicles are employed 20  for parenteral
compositions such as an aqueous solution for intravenous injection or an
oily suspension for intramuscular injection. Description of Specific
Embodiments 25     The compounds which constitute this invention, their
methods of preparation and their biologic actions 



will appear more fully from consideration of the following examples, which
are given for the purpose of illustration only and are not be construed as
limiting the invention in sphere or scope. In the following examples, used
to illustrate the foregoing synthetic processes, temperatures are expressed
in degrees Celsius and melting points are uncorrected. The nuclear magnetic
resonances (NMR) spectral characteris- 30 tics refer to chemical shifts (8)
expressed as parts per million (ppm) versus tetramethylsilane (TMS) as
reference standard. The relative area reported for the various shifts In
the H NMR spectral data corresponds to the number of hydrogen atoms of a
particular functional type in the molecule. The nature of the shifts as to
multiplicity is reported as broad singlet (bs), singlet (s), multiplet (m)
or doublet (d). Abbreviations employed are DMSO-[err]
(deuterodimethylsulfoxide), [err] (deuterochloroform) and are otherwise
conven- 35 tional The infrared (IR) spectral descriptions include only
absorption wave numbers (cm-') having functional group identification
value. The IR determinations were employed using potassium bromide (KBr) as
diluent. The elemental analyses are reported as percent by weight and are
given in Table 3. The following examples describe in detail the preparation
of compounds of Formula 1, as well as synthetic intermediates in each
process. It will be apparent to those skilled In the art that
modifications, both 40 of materials and methods, will allow preparation of
other compounds disclosed herein. From the foregoing description and the
following examples it is believed that one skilled in the art is able to
use the invention to the fullest extent. A. Preparation of Intermediate
Compounds 45 Some representative procedures for preparation of synthetic
intermediate compounds utilized in the three processes of Scheme 1 are
given hereinbelow. Most starting materials and certain intermediates (e.g.
Formula 11 and VII compounds), are either commercially available or
procedures for their synthesis are readily available in the chemical
literature allowing their full utilization by one skilled In the art of
organic 50 synthetic chemistry. 55    EP 0 345 808 B1 Compounds of Formula
III Example 1 5  1-(3-Methoxy-2-pyridinyl)piperazine To a stirred mixture
of 2-bromo-3-pyridinol (71.0 g) and pulverized KOH (77.8 g) in DMSO (500
mL) at 55-60 C and under N2 atmosphere was added dropwise a solution of
CH31 (72.4 g) in DMSO (100 mL). After the addition was complete, the
reaction was maintained at 55-60  C for [err] h. The mixture was then 10
poured into ice water (800 g) and the precipitate filtered. The precipitate
was triturated with Et2O (3 x 500 ml) and the combined extracts treated in
turn with 1 N NaOH (500 mL), water (500 mL), 1 N HCI (3 x 250 



mL), and sat. NaCI solution (500 mL). The organic phase was dried with
anhydrous [err], filtered, and concentrated under reduced pressure to
afford 2-bromo-3-methoxypyridine (52.3 g; 68%). Anhydrous piperazine (45.6
g) and 2-bromo-3-methoxypyridine (10.0 g) were heated neat in an is
autoclave at [err] for 20 h. Upon cooling, the mixture was treated with 5%
[err] (20 mL) and extracted with [err] (3 x 50 mL). The extracts were dried
using anhydrous [err], filtered, and concentrated under reduced pressure to
yield 1-(3-methoxy-2-pyridinyl)piperazine (III; 8.43 g; 82%) after silica
gel chromatog- raphy [err] 93:7:0.7). 20 Example 2 1
-(3-Trifluoromethyl-2-pyridinyl)piperazine A mixture of
2-chloro-3-trifluoromethyl pyridine (5.0 g), anhydrous piperazine (7.22 g),
and micropul- 25 verized anhydrous [err] (7.73 g) in acetonitrile (50 mL)
was heated at reflux with stirring while under N2 atmosphere for 20 h. The
excess acetonitrile was removed under reduced pressure and water (15 mL)
added to the concentrate. The aqueous phase was extracted with [err] (3 x
50 mL). The combined [err] extracts were washed with sat. NaCI solution,
dried with anhydrous [err], and concentrated under reduced pressure. Silica
gel chromatography [err]; 94:6:0.6) of the residue yielded 1-(3- 30
trifluoromethyl-2-pyridinyl)piperazine (III; 5.50 g; 85%). Example 3 1
-(6-Methoxy-2-pyridinyl)piperazine 35 A mixture of 1
-(6-chloro-2-pyridinyl)piperazine (6.0 g) and NaOMe (16.42 g) In DMF (25
ml) was heated at [err] under nitrogen atmosphere for 20 h. The excess DMF
was then removed under reduced pressure. Water (5 mL) was added to the
residue and the mixture extracted with [err]. The combined organic layers
were washed with sat. NaCI solution, dried with anhydrous [err], filtered
and concentrated 40 under reduced pressure. Silica gel chromatography
[err]; 98:2) of the concentrate yielded the 4- (6-methoxy-2-pyridinyl)-1
-piperazinecarboxaldehyde (5.13 g; 81%). A mixture of the formamide
intermediate, prepared above, (3.55 g) in 6 N HCI (30 mL) was heated it
reflux for [err] h. The reaction was cooled to 0 C. made basic with 10 N
NaOH, and extracted with [err] x 50 mL). The combined organic layers were
washed with sat. NaCI solution, dried with anhydrous [err] 45 filtered, and
concentrated under reduced pressure to afford
1-(6-methoxy-2-pyridinyl)piperazine (2.72 g; 83%). Example 4 so
1-(6-Chloro-2-pyridinyl)piperazine A mixture of 2,6-dichloropyridine (4.0
g), anhydrous plperazine (6.97 g), and micropulverized anhydrous K2C03
(7.45 g) in acetonitrile (50 ml) was heated it reflux with stirring while
under N2 atmosphere for 20 h. The excess acetonitrile was removed under
reduced pressure and water (15 mL) added to the concentrate 55 The aqueous
phase was extracted with [err] (3 x 50 mL). The combined [err] extracts
were washed with sat. NaCI solution, dried with anhydrous [err], and
concentrated under reduced pressure. Silica gel 



chromatography [err] 94:6:0.6) of the residue yielded
1-(6-chloro-2-pyridinyl)piperazine (4.80 g; 90%). 9    EP 0 345 808 B1
Example 5 2-(3-Methoxy-2-pyridinyl)-(1 S,4S)-2,5-diazabicyclo[2.2.1]
heptane 5  A. Preparation of
(1S,4S)-N-Benzyl-2,5-diazabicyclo[2.2.1]heptane (cf: J. Org. Chem. (1966),
31, 1059-1062) 1) N-Tosylhydroxy-L-proline 10     To a solution of
hydroxy-L-proline (80 g) in 2N NaOH (800 mL) was added tosyl chloride
(136.1 g) in [err] (700 ml). The reaction mixture was stirred at [err] for
[err] h and continued for an additional [err] at [err]. The aqueous layer
was separated, acidified with concentrated HCI to pH 1 and allowed to stand
at [err] for 12 h. The precipitate was filtered, washed with cold water,
and concentrated in vacuo to a volume of 300 mL. The precipitate obtained
was combined with the previous precipitate. The combined solids were 15
recrystallized from ethyl acetate. Drying in vacuo at [err] for 24 h
afforded trans-4-hydroxy-1-(4- toluenesulfonyl)-L-proline (107.38 g, 62%).
2) Potassium salt of trans-4-hydroxy-1-(4-toluenesulfonyl)-L-proline 20
To a solution of trans-4-hydroxy-1-(4-toluenesulfonyl)-L-proline (107.38 g)
in acetone (450 mL) was added potassium 2-ethyl hexanoate in BuOH (1.91 N;
189.5 mL). After standing at 23 C for 20 min, the insoluble material was
filtered and the resulting solution was concentrated to 320 mL. [err] (1000
mL) was added to the concentrate and the solvents removed under reduced
pressure yielding a solid (122.90 g). The hygroscopic product was used in
the next step without further purification. 25 3) N-Tosylhydroxy-L-proline
methyl ester To a solution of potassium
trans-4-hydroxy-1-(4toluenesulfonyl)-L-proline (122.90 g) in 250 mL of N,N-
dimethylacetamide was added methyl iodide (24.5 mL) while under nitrogen
atmosphere. The light 30  protected mixture was stirred 16 h. The mixture
was poured onto ice water and extracted with [err](3 x 400 mL). The
combined organic extracts were washed with 2% [err](400 mL), [err] (4 x 1.5
L), dried over [err], filtered, and concentrated under reduced pressure to
leave a viscous oil. The crude oil was triturated within petroleum ether to
give N-tosylhydroxy-L-proline methyl ester as a pale yellow solid (63.20 g
56.2%) which was used in the next step without further purification. 35 4)
(2S,4R)-1-(4-toluenesulfonyl)-2-hydroxymethyl-4-hydroxy pyrrolidine To a
solution of N-tosylhydroxy-L-proline methyl ester (62.20 g) in THF (600 mL)
at [err] for 1 h and 



allowed to stand at 23 C for 18 h. The reaction mixture was cooled to
[err], made neutral with 6N HCl, 40 and concentrated under reduced
pressure. The residue was treated with water (550 mL) and extracted with
EtOAc (4 x 300 mL). The combined organic extracts were washed with [err],
dried over [err], filtered, and concentrated under reduced pressure to give
N-tosylhydroxy-L-prolinol as a white solid (50.56 g, 88.8%) which was used
in the next step without further purification. 45 5) (2S,4R)-1
-(4-toluenesulfonyl)-2-(4-toluenesulfonyloxymethyl)-4-(4-toluenesulfonyloxy
)-pyrrolidine To a solution of p-toluenesulfonyl chloride (155 g) in
pyridine (330 mL) at O C was added N- tosylhydroxy-L-prolinol (104.40 g).
The reaction mixture was kept at [err] for 72 h and then poured into cold
2N HCI (2.5 L). The aqueous layer was extracted with [err] (3 x 1000 mL).
The combined organic 50 extracts were dried over [err], filtered, and
concentrated under reduced pressure to give an oil. The oil was triturated
with EtOH and the solid that formed was collected by filtration. The crude
product was recrystallized from EtOH (3.5 L) to give
tritosylhydroxy-L-prolinol (99.87 g, 44.2%, m.p. 130-[err] [err]=-57.1, c =
1.2, acetone). 55 6)
(1S,4S)-2-(4-toluenesulfonyl)-5-phenylmethyl-2,5-diazabicyclo[2.2.1]
heptane To a suspension of tritosylhydroxy-L-prolinol (98.87 g) in toluene
(350 mL) was added benzylamine (54-83 g). The resulting mixture was heated
at reflux for 18 h and allowed to cool to [err]. The reaction 10    EP
0345808 B1 mixture was filtered and the solvent removed under reduced
pressure. The residue was triturated with ethanol and the solid that formed
was collected by filtration to give (1 S,4S)-2-(4-toluenesulfonyl)-5-
phenylmethyl-2,5-diazabicycloheptane (54.18 g, 93.2%) which was used in the
next step without further purification. 5 7) (1
S,4S)-N-benzyl-2,5-diazabicyclo[2.2.1 ]heptane dihydrobromide A mixture of
(l
S,4S)-2-(4-toluenesulfonyl)-5-phenylmethyl-2,5-diazabicyclo[2.2.1]heptane.
(54.0 g) in acetic acid (830 mL) containing hydrobromic acid (30% wt) was
heated at [err] for 18 h. The reaction 10 mixture was allowed to cool and
concentrated under reduced pressure to a final volumen of ca. 300 mL The
precipitate that formed was filtered and washed with acetone to give
(1S,4S)-N-benzyl-2,5-diazabicyclo- [2.2.1 ]heptane (50.30 g 91.3%, m.p.
272-[err]. By adjusting the starting materials and using the foregoing
synthetic scheme the other isomer, (1R,4R)-
N-benzyl-2,5-diazabicyclo[2.2.1]heptane can be obtained (cf: J. Org. Chem.
(1981), 46 2954-2960). 15 B. 2-(3-methoxy-2-pyridinyl)-(1
S,4S)-2,5-diazabicyclo[2.2.1 ]heptane 1)
2-(3-methoxy-2-pyridinyl)-5-phenylmethyl-(1
S,4S)-2,5-diazabicyclo[2.2.1]heptane 



A mixture of 2-bromo-3-methoxy pyridine (9.9 g) and (1
S,4S)N-benzyl-2,5-diazabicyclo[2.2.1]- 20    heptane (10.9 g) was heated at
[err] in a Parr bomb for 67 h. The reaction mixture was cooled to 23 C,
dissolved in [err] extracted with 5% [err] and finally with H20. The
organic layer was dried over K2CO3, filtered, and concentrated under
reduced pressure. The crude oil was purified by silica gel chromatography
[err]96:4) to give the desired product (7.93 g, 51%). 2)
2-(3-methoxy-2-pyridinyl)-5-phenylmethyl-(1S,4S)-2,5-diazabicyclo[2.2.1
]heptane (7.88 g) in EtOH (250 25    mL) was acidified to a pH of 1 with
ethanolic HCI. The reaction mixture was treated with 5% palladium-
on-carbon (2.05 g) and hydrogenated at 50 psi at 60' C for 6 h. After this
time, the heating was discontinued and the reaction mixture was allowed to
cool to room temperature and the hydrogenation continued for 16 h. The
reaction mixture was filtered through celite. The filtrate was concentrated
under reduced pressure and the residue was made alkaline by the addition of
5N NaOH. The solution was 30    extracted with CH2CI2 (4 x 250 mL) and
combined CH2CI2 extracts were dried over [err], filtered, and concentrated
under reduced pressure to give
2-(3-methoxy-2-pyridinyl)-(1S,4S)-2,5-diazabicyclo[2.2.1]- heptane (4.67 g;
85.2%). Compounds of Formula IV 35 Example 6 1-[4-(1
H-indol-3-yl)-1-oxobutyl]-4-(3-methoxy-2-pyridinyl)piperazine 40     To a
mixture of 1-(3-methoxy-2-pyridinyl)piperazine (III; 1.28 g),
3-indolebutyric acid (1.08 g), and triethylamino (1.02 g) In [err] (50 mL)
was added 1-methyl-2-chloropyridinium iodide (1.62 g). The reaction was
heated at reflux with stirring and under N2 atmosphere for 4 h. After
cooling to ambient temperature, the solution was extracted with aqueous 5%
HCI followed by aqueous 5% [err]. The organic phase was dried with
anhydrous [err], filtered, and concentrated under reduced pressure. Silica
45 gel chromatography[err]; 98:2) of the concentrate afforded the amide
product (IV; 1.00 g; 50%). Compounds of Formula V Example 7 50
3-(3-bromopropyl)-1H-indole Phosphorus tribromide (17.4 g) in [err] (30 mL)
was added dropwise to a [err] solution (100 mL) containing
3-(3-hydroxypropyl)indole (VI; 7.5 g) at [err] with stirring and under N2
atmosphere. After the 55  addition was complete, the reaction was allowed
to warm to 23 C and continuously stirred for 16 h. At the end of this time,
the reaction was cooled to [err] and ice (ca. 25 mL) added portionwise and
stirred an additional 2 h. The organic phase was separated from the aqueous
phase and the aqueous layer extracted with [err]. The combined organic
phases were washed with sat. NaCI solution, dried with [err], filtered,    



EP 0 345 808 B1 and concentrated under reduced pressure to afford
3-(3-bromopropyl)indole (V; 1.51 g; 15%). Example 8 5
5-Fluoro-3-(2-bromoethyl)indole To a solution of
5-fluoro-3-(2-hydroxyethyl)indole (10.3 g, 0.056 mol) and CBr4 (24.8 g,
0.073 mol) in 100 mL of dry acetonitrile at 0 C under Ar was added a
solution of triphenylphosphine (19.6 g, 0.073 mol) in 200 mL of dry
acetonitrile. The mixture was stirred at [err] for 1 h and then at room
temperature for 2 h. 10 The resulting mixture was evaporated and the
residue was chromatographed (err/ethyl acetate-hexane = 1:4) to give the
product (8.50 g, 61%) as a brown solid; IR (neat) 3440 [err]; [err]Hnmr (80
MHz,[err]) 8: 7.75 (br s, 1H), 7.15-6.57 (m, 4H), 3.53-3.32 (m, 2H),
3.17-2.94 (m,2H). 15 Compounds of Formula VI Example 9 20
3-(3-hydroxypropyl)-1H-indole To a stirred suspension of [err] (4.02 g) in
THF (200 mL) at [err] and under N2 atmosphere was added dropwise a THF
solution (100 mL) containing indole-3-propanoic acid (20.0 g). After the
addition was complete, the reaction was heated at reflux for 16 h, after
which time the mixture was cooled to [err] and 25 water (4 mL) added,
followed by 15% NaOH (4 ml), and finally additional water (12 ml). The
reaction was filtered and the THF filtrate extracted with 5% NaOH (4 mL),
and finally additional water (12 mL). The reaction was filtered and the THF
filtrate extracted with 5% [err] followed by a sat. NaCI solution The
organic phase was dried with anhydrous [err], filtered, and concentrated
under reduced pressure to yield 3-(3-hydroxypropyl)indole (VI; 7.5 g; 41
%). 30 Example 10 3-(2-hydroxyethyl)-1 H-indole 35     To a stirred
suspension of [err] (3.24 g) In THF (200 mL) at 0 C and under N2 atmosphere
was added dropwise a THF solution (50 mL) containing indole-3-acetic acid
(10.0 g). After the addition was complete, the reaction was heated at
reflux for 3 h, after which time the mixture was cooled to [err] and water
(3.3 mL) added, followed by 15% NaOH (3.3 ml), and finally additional water
(9.9 mL). The reaction was filtered and the filter cake washed with [err].
The organic layers were combined, dried with anhydrous 40  [err], filtered,
and concentrated under reduced pressure to yield 3-(2-hydroxyethyl)indole
(VI; 7.4 g; 80%). Example 11 46 5-Floro-3-(2-hydroxyethyl)indole To a
suspension of [err] (8.60 g, 0.23 mol) in 400 mL of dry THF was added
5-fluoro-3- 



indoleglyoxylic acid ethyl ester (13.50 g, 0.057 mol) portionwise at room
temperature. Preparation of this ester intermediate is given hereinbelow.
The mixture was heated to reflux under Ar for 1 h and was then 50  cooled
at [err] and quenched according to the method of Fieser (Fieser and Fieser,
"Reagents for Organic Synthesis", Vol. 1, pg. 584). The resulting slurry
was filtered and the filter cake was washed with THF. The filtrate was
dried [err] and evaporated to give the product (10.00 g, 100%) as a yellow
oil. It was used as such without further purification; IR (neat) 3420[err]
55    [err] 8: 7.73 (br s, 1 H), 7.1-6.4 (m, 4H), 3.57 (t, J8 Hz, 2H), 2.66
(t, J=8 Hz, 2H), 1.20 (br s, 1H). 12    EP 0 345 808 B1
5-Fluoro-3-indoleglyoxylic acid ethyl ester To a solution of 5-fluoroindole
(7.35 g, 0.054 mol) in 75 mL of anhydrous ether was added oxalyl chloride
(5.60 mL, 0.064 mol) dropwise at [err] under Ar. 5     The yellow
suspension was stirred at [err] for [err] and then the solid was collected
by filtration and dried in vacuo to give 5-fluoro-3-indoleglyoxylyl
chloride (12.0 g, 100%) as a yellow solid; IR (neat) 1765, 1627 [err]. This
solid was taken up in 160 mL of absolute ethanol and was then treated with
triethylamine (8.1 mL, 0.058 mol) dropwise at [err] under Ar. The mixture
was refluxed for [err]h and was then allowed to cool to 10 room
temperature. The resulting precipitate was filtered and then dried in vacuo
to give the product (10.8 g, 87%) as a yellow solid which was used without
further purification. Compounds of Formula VIII is Example 12
4-[4-(6-Chloro-2-pyridinyl)-1 -piperazinyl]-cyclohexan-1 -one A solution of
4-[4-(6-chloro-2-pyridinyl)-1-piperazinyl]cyclohexan-1-one ethylene ketal
(IX, Example 11: 20 7.56 g, 22 mmole) in 10% aqueous HCI (200 ml) was
refluxed for 16 h. The solution was cooled and then neutralized with 30%
aqueous NaOH solution. The mixture was then extracted with ethyl acetate (3
x 75 ml) and the extracts were dried over Na2CO3. The mixture was filtered
and the filtrate was concentrated in vacuo. The residue was chromatographed
on silica gel using ethyl acetate as the eluent to give the desired ketone
product (Vill) as an oil (5.70 g, 92%). 25 Compounds of Formula IX Example
13 30  4-[4-(6-Chloro-2-pyridinyl)-1-piperazinyl]cyclohexan-1 -one ethylene
ketal 



A solution of 1-(6-chloro-2-pyridinyl)-piperazine (8.00 g, 40 mmole),
1,4-cyclohexanedione mono- ethylene ketal (6.25 g, 40 mmole), and
titanium(IV) isopropoxide (15 mL, 14.21 g, 50 mmole) was heated to [err]
for 30 min. The mixture was cooled and diluted with absolute ethanol (40
mL). Sodium borohydride 35  (ten 0.4 g tablets, 0.1 mole) was added and the
mixture was stirred for 4 h. Water (10 ml) was added to the solution with
stirring and the solid titanium dioxide was filtered off. The filtrate was
concentrated in vacuo and the residue was dissolved in [err] (75 mL). The
solution was again filtered and the filtrate concentrated in vacuo. The
residue was chromatographed on silica gel using ethyl acetate as the eluent
to give the desired ketal product (IX) as an oil (7.56 g, 56%). 40 B.
Preparation of Formula I Products By Process 1 (la Products) 45 Example 14
4-[6-Chloro-2-pyridinyl]-l-[2-(1H-indol-3-yl)-ethyl]piperazine
hydrochloride A mixture of 3-(2-bromoethyl)indole (2.05 g),
1-(6-chloro-2-pyridinyl)piperazine (3.61 g), micropulverized so K2CO3 (2.52
g) and tetrabutylammonium hydrogen sulfate (0.16 g) In acetonitrile (25 mL)
was heated at reflux under N2 atmosphere for [err]. The excess acetonitrile
was removed under reduced pressure and water (15 mL) added to the
concentrate. The aqueous phase was extracted with [err] (3 x 50 ml). The
combined [err] extracts were washed with sat. NaCI solution, dried with
anhydrous [err] and concentrated under reduced pressure. Silica gel
chromatography (EtOAc/Hexanes; 70:30) of the residue 55 yielded the free
base (3.10 g; 99%) which was treated with ethanolic HCI to provide the
desired la product (2.63 g; 77%). 13    EP 0 345 808 B1 Anal. Calcd. for
[err] C, 60.49;   H, 5.88;   H, 14.85 found: C, 60.27;   H, 5.88;   N,
14.66 5 NMR (DMSO-[err]): 3.24 (8H, m); 3.72 (2H, m); 4.40 (2H, m); 6.81
(1, d, 7.4 Hz); 7.02 (3H, m); 7.25 (1H, d, 1.0 Hz); 7.39 (1 H, m); 7.64
(2H, m); 10.85 (1 H, bs); 10.98 (1 H, bs). IR (KBr): 750, 770, 960, 1140,
1270, 1420, 1460, 1550, 1600, 2440 and 3240 cm-'. 1  Example 15 1-[2-(l
H-indol-3-yl)-ethyl]-4-[6-trifluoromethyl-2-pyridinyl]piperazine
hydrochloride 15     A mixture of 3-(1-bromoethyl)indole (1.12 g),
1-(6-trifluoromethyl-2-pyridinyl)piperazine (2.31 9), micro- pulverized
[err] (1.38 g) and tetrabutylammonium hydrogen sulfate (0.08 g) in
acetonitrile (50 mL) was 



heated at reflux under N2 atmosphere for [err]. The excess acetonitrile was
removed under reduced pressure and water (10 mL) added to the concentrate.
The aqueous phase was extracted with [err] (3x 50 ml). The combined [err]
extracts were washed with sat. NaCI solution, dried with anhydrous [err],
20  and concentrated under reduced pressure. Silica gel chromatography
[err]/MeOH; 98:2) of the residue yielded the free base (1.56 g; 83%) which
was treated with ethanolic HCI to yield the hydrochloride salt of the
desired la product (1.17 g; 68%). Anal. Calcd. for [err]HCI: 25
C 58.47;  H, 5.40;   N, 13.64 Found:   C, 58.37;   H, 5.38;   N, 13.56. NMR
(DMSO-[err]: 3.25 (8H, m); 3.72 (2H, d, 13.4 Hz); 4.48 (2H, d, 13.4 Hz);
7.10 (5H, m); 7.34 (1H, d, 30  7.0 Hz); 7.61 (1H, d, 7.0 Hz); 7.83 (1H, m);
10.60 (1H, bs); 10.95 (1H, bs). IR (KBr): 740, 800, 960, 1120, 1130, 1340,
1490, 1610, 2600, 2925 and 3250 [err]. Example 16 35  1-[2-(1
H-indol-3-yl)-ethyl]-4-[6-methoxy-2-pyridinyl]piperazine hydrate A mixture
of 3-(2-bromoethyl)indole (1.66 g), 1-(6-methoxy-2-pyridinyl)piperazine
(2.86 g), micropul- verized [err] (2.04 g) and tetrabutylammonium hydrogen
sulfate (0.13 g) in acetonitrile (50 mL) was heated at reflux under N2
atmosphere for 2 h. The excess acetonitrile was removed under reduced
pressure 40  and water (10 mL) added to the concentrate. The aqueous phase
was extracted with [err] (3 x 50 mL). The combined [err] extracts were
washed with sat. NaCI solution, dried with anhydrous [err], and
concentrated under reduced pressure. Silica gel chromatography ([err]/MeOH;
96:4) of the residue yielded the free base of the desired la product (2.20
g; 89%). Anal. Calcd. for [err]: | C, 68.46;    H, 7.66;    N, 15.21;  H20,
2.45 Found:    C, 68.24;    H, 7.59;    N, 15.35;    H20, 2.30. 50     NMR
[err]: 2.70 (6H, m); 3.08 (2H, m);: 3.61 (4H, m); 3.90 (3H, s); 6.11 (1H,
d, 9.5 Hz); 6.20 (1H, d, 9.0 Hz); 7.12 (3H, m); 7.40 (2H, m); 7.68 (1H, m);
8.00 (1H, bs). IR (KBr): 745, 790, 985, 1250, 1450, 1460, 1590, 2840, 3180
and 3550 [err]. 55 14    EP 0 345 808 B1 Example 17
1-[2-(1H-indol-3-yl)-ethyl]-4-[3-trifluoromethyl-2-pyridinyl]piperazine
hydrochloride 5     A mixture of 3-(2-bromoethyl)indole (1.79 g),
1-(3-trifluoromethyl-2-pyridinyl)piperazine (1.85 g), micro- pulverized
K2CO3 (2.21 g) and tetrabutylammonium hydrogen sulfate (.014 g) in
acetonitrile (50 mL) was 



heated at reflux under N2 atmosphere for 3 h. The excess acetonitrile was
removed under reduced pressure and water (10 mL) added to the concentrate.
The aqueous phase was extracted with CH2CI2 (3 x 50 mL). The combined [err]
extracts were washed with sat. NaCI solution, dried with anhydrous
[err],and 10 concentrated under reduced pressure. Silica gel chromatography
[err] 97:3) of the residue yielded the free base (1.66 g; 56%) which was
treated with ethanolic HCI to yield the hydrochloride salt of the desired
la product (1.45 g; 80%). Anal. Calcd. for [err] HCI: 15 C, 58.47;   H,
5.40;   N, 13.64 Found:    C. 58 60;   H, 5.43;   N, 13.66. 20     NMR
(DMSO-[err]): 3.30 (1OH, m); 3.72 (2H, m); 7.08 (2H, m); 7.22 (1H, d, 4.9
Hz); 7.35 (2H, m); 7.66 (1H, m); 8.12 (1H, m); 8.60 (1H, m). IR (KBr): 750,
1040, 1130, 1320, 1450, 1580, 1595, 2460, 2580 and 3230 [err]. Example 18
25  1-[2-(1 H-indol-3-yl)-ethyl]4-[3-methoxy-2-pyridinyl]piperazine A
mixture of 3-(2-bromoethyl)indole (2.00 g),
1-(3-methoxy-2-pyridinyl)piperazine (1.72 g), micropul- verized [err] (2.46
g) and tetrabutylammonium hydrogen sulfate (0.15 g), in acetonitrile (50
mL) was heated at reflux under N2 atmosphere for 5 h. The excess
acetonitrile was removed under reduced pressure and water (10 mL) was added
to the concentrate. The aqueous phase was extracted with [err] (3 x 50 mL).
The combined [err] extracts were washed with sat. NaCI solution, dried with
anhydrous [err], and concentrated under reduced pressure. Silica gel
chromatography ([err]MeOH; 96:4) of the residue yielded the free base of
the desired la product (1.32 g; 44%). 35 Anal. Calcd. for [err]: C, 71.41;
H, 7.20;  N, 16.66 Found:  C, 71.34;  H, 7.23;  N, 16.55. 40 NMR [err]:
2.80 (6H, m); 3.04 (2H, m); 3.55 (4H, m); 3.90 (3H, s); 6.86 (1H, dd, 4.8,
7.6 Hz); 7.14 (4H, m); 7.36 (1H, m); 7.66 (1H, m); 7.92 (1H, dd, 1.4, 4.8
Hz); 8.14 (1H, bs). IR (film): 740, 1210, 1240, 1440, 1450, 1470, 1590,
2840, 2940, 3200 and 3450 [err]. 45 Example 19 1
-(6-Chloro-2-pyridinyl)-4-[3-(1 H-indol-3-yl)propyl]piperazine
hydrochloride An acetonitrile solution (25 mL) containing
3-(3-bromopropyl)indole (V; 1.51 g), 1-(6-chloro-2-pyridinyl)- 5o
piperazine (III; 2.50 g), micropulverized [err] (1.75 g), and
tetrabutylammonium hydrogen sulfate was heated at reflux with stirring and
under N2 atmosphere for 1 h. Excess acetonitrile was removed under reduced
pressure and the remaining mixture was extracted with [err]. The solid
residue was dissolved in water (10 mL) and extracted with [err]. The
combined organic extracts were dried with anhydrous 



[err], filtered, and concentrated under reduced pressure to afford a
viscous material. Silica gel 55 chromatography [err]; 4:1) yielded the free
base (1.67 g; 74%) which was treated with ethanolic HCI to provide the
hydrochloride salt of the desired la product (1.6 g; 87%). 15    EP 0 345
808 B1 Anal. Calcd. for [err] HCI: C,61.39;  H,6.19;   N, 14.32 Found:   C,
61.49,   H, 6.24;   N, 14.35. 5 NMR (DMSO-d6): 2.14 (2H, m); 2.80 (2H, t,
6.9 Hz); 3.18 (4H, m); 3.55 (4H, m); 4.36 (2H, d, 13.6 Hz); 6.82 (1H, d,
8.1 Hz); 6.91 (1H, d, 8.1 Hz); 7.05 (3H, m); 7.40 (1H, d, 9.2 Hz); 7.62
(2H, m); 11.00 (1H, bs); 11.55 (1 H, bs). IR (KBr): 740, 785, 950, 1130,
1260, 1440, 1590, 2600, 2920 and 3150 [err]. Example 20 1 -[3-(1
H-indol-3-yl)-propyl]-4-[3-methoxy-2-pyridinyl]-piperazine dihydrochloride
hydrate 15     A mixture of 3-(3-bromopropyl)indole (1.55 g),
1-(3-methoxy-2-pyridinyl)piperazine (2.51 g), micropul- verized [err] (1.79
g) and tetrabutylammonium hydrogen sulfate (0.11 g) in acetonitrile (100
ml) was heated at reflux under N2 atmosphere for 3 h. The excess
acetonitrile was removed under reduced pressure and water (15 mL) added to
the concentrate. The aqueous phase was extracted with [err] (3 x 60 mL).
The combined [err] extracts were washed with sat. NaCI solution, dried with
anhydrous [err], filtered, and concentrated under reduced pressure. Silica
gel chromatography [err]/MeOH; 95:5) of the residue yielded the free base
which was treated with ethanolic HCI to yield the dihydrochloride salt of
the desired la product (1.30 g; 45 %). 25                            Anal.
Calcd. for [err]: C, 57.27;   H, 6.85;   N, 12.72;   [err] 3.89 C, 57.67;
H, 6.82;  N, 12.67;   H20, 4.18. 30     NMR (DMSO[err]: 2.16 (2H, m); 2.78
(2H, t, 6.7 Hz); 3.20 (6H, m) 3.57 (2H, d, 12.5 Hz); 3.85 (3H, S); 4.08
(2H, d, 12.5 Hz); 4.80 (3H, bs); 7.02 (4H, m); 7.39 (2H, m); 7.56 (1H, d,
7.8 Hz); 7.81 (1H, dd, 5.8, 0.8 Hz); 10.85 (2H, bs). IR (KBr): 760, 770,
1010, 1255, 1430, 1470, 1555, 1610, 2450, 2910 and 3210 [err]. 35 By
Process 2. (la Products) Example 21
1-[4-(1H-indol-3-yl)butyl]-4-(3-methoxy-2-pyridinyl)piperazine
dihydrochloride 40 



Borane-methyl sulfide complex (3.3 mL; 2.0 M THF soln.) was added dropwise
to a THF (9 mL) solution containing
1-[4-(indol-3-yl)-1-oxobutyl]-4-(3-methoxy-2-pyridinyl)piperazine (IV; 1.0
g) at [err] while under N2 atmosphere. After the addition was complete, the
reaction was heated it reflux for 3 h. Upon cooling to [err], MeOH (5 mL)
was added and the reaction allowed to stand 20 h at [err]. The reaction was
cooled to [err] 45  and HCI gas introduced until a pH<2 was attained, after
which the solution was gently refluxed for 1 h. The reaction was cooled,
MeOH (10 mL) added, and, concentrated under reduced pressure. The residue
was heated at reflux in 4 N acetic acid for 5 h. After cooling, the
reaction was made basic with 10 N NaOH (pH>10) and extracted with [err].
The combined [err extracts were dried with anhydrous [err], filtered, and
concentrated under reduced pressure. Silica gel chromatography (EtOAc/MeOH;
97:3) afforded the free so  base which was treated with ethanolic HCI to
provide the dihydrochloride of the desired la product (83 mg; 8%). Anal
Calcd. for [err]: 55                                   C, 60.42;   H, 6.92;
N, 12.81 Found:    C,60.15;   H, 6.78;   N, 12.67.    EP 0 345 808 B1 NMR
(DMSO-[err]): 1.73 (4H, m); 2.74 (2H, t, 6.6 Hz); 3.18 (4H, m); 3.33 (2H,
m); 3.53 (2H, d, 12.0 Hz); 4.00 (v, m, bs: [err] (1 H, dd, 8.0, 1.2 Hz);
7.52 (1 H, d, 7.2 Hz), 7.83 (1H, dd, 5.2, 1.2 Hz). IR (KBr): 740, 805,
1000, 1270, 1460, 1550, 1560, 1600, 2570, 2930 and 3250[err]. 5 Example 22
4-[6-Chloro-2-pyridinyl]-1 -[2-(1 H-indol-3-yl)-propyl]piperazine 10    To
a mixture of 1-(6-chloro-2-pyridyl)piperazine (1.418 g, 7.2 mmol),
triethylamine hydrochloride (994 mg, 7.2 mmol) and [err] (1.512 g, 24 mmol)
in 12 mL of dry tetrahydrofuran was added a solution of
3-(2-oxopropyl)lndole (416 mg, 2.4 mmol) in 5 ml of tetrahydrofuran. The
reaction mixture was vigorously stirred at room temperature under Ar for 17
h and then it was poured into saturated aqueous NaHCO3 and extracted with
ethyl acetate (x3). The organic phase was washed with H20 (x2) and 0.1N HCI
(25 mL) and is then it was dried ([err] and evaporated to give a gum.
Chromatography [err]-acetonitrile = 1:1) of this gum gave the product (714
mg, 84%) as a white foam. NMR [err] 8: 7.98 (br s, 1 H), 7.64-7.59 (m, 1
H), 7.43-7.343 (m, 2H), 7.24-7.08 (m, 2H), 7.06 (d, J = 2.3 Hz, 1 H), 6.59
(d, J=7.3 Hz, 1H), 6.50 (d, J=8.4 Hz, 1H), 3.62-3.57 (m, 4H), 3.18-3.09 (m,
1H), 3.06-2.93 (m, 1H), 2.79- 20 2.74 (m, 4H), 2.65 (dd, J = 13.5, 9.1 Hz,
1.03 (d, J = 6.5 Hz, 3H). The hydrochloride was prepared by treating an
ethereal solution of the product with anhydrous HCI. The 



resulting white fluffy solid was crystallized from ethanol-ether to give
the hydrochloride salt (660 mg, 85%) as a white, micro-crystalline solid:
m.p. 242-[err] (dec). 25  By Process 3 (lb and Ic Products) Example 23
3-[4-[4-(6-Chloro-2-pyridinyl)-1-piperazinyl]-1-cyclohexen-1
-yl]-5-methoxy-1 H-indole 30 A solution of 5-methoxyindole (0.26 g, 1.8
mmole), 4-[4-(6-chloro-2-pyridinyl)-1-piperazinyl]-cyclohexan- 1-one (VIII;
0.50 g, 1.7 mmole), and pyrrolidine (0.5 mL) in ethanol (10 mL) was
refluxed for 18 h. The solution was concentrated in vacuo and the residue
chromatographed on silica gel using ethyl acetate as the eluent to give the
desired product of formula lb (0.59 g, 82%, m.p. 210-213* C). 35 Anal.
Calcd. for [err]: C, 68.16;  H. 6.44;  N, 13.25 Found:  C, 68.00;  H. 6.57;
N, 12.97 40 NMR(DMSO[err]): 1.52 (1H, m); 2.04 (1H, m), 2.22 (1H, m); 2.40
(2H, m); 2.64 (6H, m); 3.48 (4H, m); 3.75 (3H, s); 8.07 (1H, m); 6.63 (1H,
d, 7.4 Hz); 6.75 (2H, m); 7.26 (3H, m); 7.53 (1H, dd, 7.9, 8.1 Hz); 10.91
(1H, bs). IR (KBr): 780,800, 980, 1140, 1260, 1450, 1480, 1550, 1600, 2840
and 2920 [err]. Example 24
3-[4-[4-(Substituted-2-pyridinyl)-1-piperazinyl]1 -cyclohexan-1-yl]-1
H-indole 50 4-(1 H-indol-3-yl)cyclohex-3-enone, ethylene ketal, XII Indole
(1.17 g, 10 mmol), 1.4-cyclohexanedione monoethylene ketal (1.95 g, 12.5
mmol), and pyrrolidine (1.77 g, 25 mmol, 2.1 mL) were refluxed in ethanol
(50 mL) for 3 days. The solution was concentrated in vacuo. The residue was
washed with ethyl acetate (30 mL) and the solid product was collected and
dried (yield: 2.05 g, 80%). The product was recrystallized from methanol
(20 mL) to give compound XII as a white powder (1.75 g). 17    EP 0 345 808
B1 4-(1 H-indol-3-yl)cyclohexanone, Xl Compound XII (1.75 g, 6.9 mmol) was
hydrogenated for 18 h at 60 psi using 10% Pd/C (0.15 g). The mixture was
filtered and the filtrate concentrated in vacuo. The residue was refluxed
for 18 h in acetone 5  (150 ml) with water (10 mL) and p-toluene sulfonic
acid (0.10 g). Sodium carbonate (5.0 g) was added and the mixture refluxed
for 30 min. The mixture was cooled and filtered, and the filtrate was
concentrated in 



vacuo. The residue was chromatographed on silica gel using ethyl acetate as
the eluent to give the Xl desired product (1.29 g, 88%). 10
3-[4-(4-(Substituted-2-pyridinyl)-1 -piperazinyl)-l -cyclohexyl]-1
H-indole, Ic A mixture of compound 11 (10 mmol), the desired
substituted-pyridinyl piperazine (III: 10 mmol), and titanium(IV)
isopropoxide (3.72 mL, 12.5 mmol) would be remaining ketone band (gentle
heating may be required). The viscous solution would then be diluted with
ethanol (10-20 ml) and sodium 15 cyanoborohydride (0.42 g, 6.7 mmol) added.
After stirring for 20 hr. water (2 mL) would be added and the resulting
inorganic precipitate filtered and washed with ethanol. The filtrate could
then be concentrated In vacuo and the crude product purified by
chromatography on silica gel. Altemately, cyclohexenyl products of Formula
lb may be hydrogenated to yield products of Formula Ic in cases where other
substituents on the precursor molecule are stable to the hydrogenation
process. 20     Compound preparation data for these and other Formula I
compounds, prepared in a manner similar to the above procedures, is shown
in Table 1. Selection of appropriate starting materials and intermediates
as well as adjustments of the procedures would be well within the skill of
one skilled In the art. 25 30 35 40 45 50 55 18    EP 0 345 808 B1 Table 1
Formula I Compounds 5 Ex. No.     Structure        %Yield      [ERR]
Cryst. Sol. 1o    14        [ERR] 15 89 30 19 20 40 



4 22 50 55 19    EP 0 345 808 B1 Table 1 (continued) Formula I Compounds 5
Ex. No.     Structure        Yield      MP[err]    Cryst. Sol. 23
82        210-213      EtOAC 25                                  155-194
EtOH 26 20 [err] 27                           43       234-236 28 30 35 30
14       212-214 40 31 a 45 32                           50 50 20    EP 0
345 808 B1 Table 1 (continued) Formula I compounds 5 



Ex. No.      Structure        %Yield     MP[err]      Cryst. Sol. 34
22 64 20 37                         21       150-225 30 [err] 40 41 50 21
EP 0 345 808 B1 Table 1 (continued) Formula I Compounds 5 Structure
%Yield      MP[ERR]       Cryst. Sol 43 44 20
hexane 45                            66        226-230 25 30 40 50 [err] 50
55 22    EP 0 345 808 B1 Table 1 (continued) Formula I Compounds 



Ex. No.     Structure         %yield CL 10   51 20 25 30 35 [err] 40 46 50
23    EP 0 345 808 B1 Table 2 Biological Activities of Formula I Compounds:
Inhibition of Serotonin Uptake (in vitro) 5                Ex. No.
[err](nM)           Ex. No.          Cso(nM) 14                74
36                75 15                73                37
386 16                88                38                 11 17
37                39                 0.2 10                 18
13                 40               177 19                98
41                 2.8 20                 1.1              42
520 21                58                43                 73 23
99                44                560 25                 8.6
45                100 26               106                46
27 27                12.5              47                 24 28
77                48                127 29               106
50                 3.7 20                 30               192
51                86 31                27                54
30 32               259                55                126 33
105 



34                 5.6 35            152 Additional Detailed Description of
the Invention 30 Some additional compounds of Formula I have been made,
tested and found to have useful CNS properties, particularly antidepressant
properties. The additional compounds were prepared by employing the
synthetic processes described hereinabove, using alterations which would be
apparent to a skilled chemist in order to produce the desired product
compound. Some additional examples are given here for 35 further guidance.
Additional Intermediate Compounds. Compounds of Formula III 40 Example 58 1
-(6-Chloro-2-pyridinyl)-2-methylpiperazine 45     A mixture of
2-methylpiperazine (21.31 g), 2,6-dichloropyridine (10.0 g) and
micropulverized [err] - (27.99 g) in[err] (200 ml) gas heated at reflux
under nitrogen atmosphere for 24 h. The reaction was filtered and the
filtrate concentrated under reduced pressure. The concentrate was dissolved
in [err] and extracted with 5% NaHCO3 and water. The organic phase was
dried with [err], filtered and concentrated under reduced pressure. Silica
gel chromatography [err]96:4:0.4) of the residue yielded 5o  product,
(13.34 g, 93%). Example 59 1 -(3-Methoxy-2-pyridinyl)-2-methylpiperazine 55
A mixture of 2-methylpiperazine (6.66 g) and 2-bromo-3-methoxypyridine (2.5
g) was heated in an autoclave at 100 C for 24 h. The reaction mixture was
dissolved in [err] and extracted with 5% [err] and water. The organic phase
was dried with [err], filtered, and concentrated under reduced pressure. 24
EP 0 345 808 B1 Silica gel chromatography [err]/MeOH/[err]; 92:8:0.8) of
the residue yielded the product (2.28 g, 83 Example 60 5 1
-(5-Chloro-3-methoxy-2-pyridinyl)piperazine a) 2-bromo-5-chloro-3-pyridinol
10    A solution of bromine (12.35 g) in 10% NaOH (70 ml) was added
dropwise with stirring to a solution of 



5-chloro-3-pyridinol (10.00 g) in 10% NaOH (70 ml). After the addition was
complete, the reaction was stirred at [err] for 20 h. The reaction was
cooled to [err] and acidified to pH 5.3 with concentrated HCI (aq). The
precipitate was filtered and dried under vacuum for 60 h to afford a)
(15.66 g, 97 %). 15  b) 2-bromo-5-chloro-3-methoxypyridine To a stirred
mixture of 2-bromo-5-chloro-3-pyridinol (15.66 g) and pulverized KOH (16.79
g) in DMSO (100 ml) at 55 - [err] was added dropwise a solution of [err]
(13.27 g) in DMSQ (35 ml) while under nitrogen atmosphere. After the
addition was complete, the reaction was maintained at 55 - [err] for 1 h.
20 The reaction was extracted with [err] (3 x 150 ml) and the combined
[err] extracts were treated in turn with 1N NaOH (150 ml), water (150 ml),
1N HCI (150 ml), water (150 ml) and a saturated NaCI solution (150 ml). The
organic phase was dried with [err], filtered, and concentrated under
reduced pressure to yield a solid material. Recrystallization of the solid
from hexane afforded b) (3.52 g, 21 %). 25  c)
1-(5-chloro-3-methoxy-2-pyridinyl)piperazine Anhydrous piperazine (13.41 g)
and 2-bromo-5-chloro-3-methoxypridine (3.50 g) were heated in an autoclave
at 100 C for 20 h. The mixture was dissolved in water (10 mL) and extracted
with [err] (3 X 100 mL). The combined organic extracts were washed with a
saturated NaCI solution, dried with [err], 30  filtered, and concentrated
under reduced pressure. Silica gel chromatography ([err]/MeOH; 90:10) of
the residue yielded product (1.17 g. 33%). Compounds of Formula V 35
Example 61 3-(2-Bromoethyl)-1 -methylindole a) Methyl
1-methylindole-3-acetate 40 A dispersion of 35% KH In oil (21.0 g, 0.18
mol) was washed free of oil with dry pentane under an Ar atmosphere. To a
suspension of the resulting solid in 100 ml of dry dimethylformamide was
added a solution of Indole-3-acetic acid (10.5 g, 0.060 mol) in 60 ml of
dimethylformamide, dropwise at -20 * C under Ar. The mixture was stirred at
the same temperature for 2 h and then [err] (12.0 ml, 0.19 mol) was added
45  dropwise. Stirring was continued at [err]  to [err] for 2 1/2 h and
then the mixture was stored at [err] for 16 h. Ether was then added and the
mixture was washed (H20, brine), dried [err] and evaporated to give an
orange oil. Flash chromatography [err]/10-20% ethyl acetate-hexane x 2) of
this oil afforded the product (5.25 g, 43%) as an oil: IR (neat) 1745
[err]; [err] (80 MHz, CDC1) 8 7.75-7.55 (m, 1 H), 7.40-7.07 (m, 4H), 3.83
(s, 2H), 3.80 (s, 3H), 3.75 (s, 3H). 50 b)
3-(2-Hydroxyethyl)-1-methylindole To a suspension of [err] (2.0 g, 0.052
mol) in 50 mL of dry tetrahydrofuran was added dropwise a solution of
methyl 1-methylindole-3-acetate (5.25 g, 0.026 mol) in 70 mL of dry
tetrahydrofuran at [err] 55  under Ar. The mixture was refluxed for 1 h and
then it was cooled at [err] and quenched by the sequential addition of 2 mL
of [err], 2 mL of 15% aqueous NaOH and finally 6 mL of H20. The resulting
slurry was 



filtered and the filter cake was washed with additional tetrahydrofuran.
Evaporation of the filtrate gave the product (4.0 g, 89%) as an oil which
was used without further purification. 25    EP 0 345 808 B1 c)
3-(2-Bromoethyl)-1-methylindole To a solution of 1
-methyl-3-(2-hydroxyethyl)indole (4.00 g, 0.023 mol) in 50 mL of
acetonitrile at -20  C under Ar was added a solution of CBr4 (10.16 g,
0.031 mol) in 25 mL of acetonitrile, followed by a solution 5  of
triphenylphosphine (8.00 g, 0.031 mol) in 125 mL of acetonitrile. The
mixture was stirred and allowed to warm to 0 C over 2 h. The resulting
mixture was evaporated and the residue was chromatographed [err]/hexane,
then ethyl acetate-hexane =1:4) to give the product (4.00 g, 74%) as a
brown oil: IR (neat) 2940, 1617, 1552 [err]; Hnmr (200 MHz, [err]  7.58 (d,
J=7.6 Hz, 1H), 7.33-7.09 (m, 3H), 6.95 (s, 1H), 3.77 (s, 3H), 3.62 (t, J =
7.9 Hz, 2H), 3.32 (t, J = 7.7 Hz, 2H). 10 Example 62 3-[1
-Methyl-3-(p-toluenesulfonyloxy)propyl]indole 15     To a suspension of
[err] (1.50 g, 39 mmol) in 100 mL of dry THF at [err] under Ar was added a
solution of ethyl 3-(3-indolyl)-3-methylpropionate[err] (7.00 g, 30 mmol)
in 50 mL of THF. The mixture was stirred at room temperature for 3 h and
then it was quenched at [err] with 2 mL of H20. The resulting slurry was
filtered and the filter cake was washed with THF. The filtrate was then
dried [err] and evaporated to give the intermediate VI product,
3-(1-methyl-3-hydroxypropyl)indole (5.05 g, 88%) as an oil: IR (neat) 20
3420, 3300 [err]. To an ice cold solution of
3-(1-methyl-3-hydroxypropyl)indole (5.00 g, 0.026 mol) in 100 mL of [err]
was added triethylamine (4.1 mL, 0.03 mol), p-toluenesulfonyl chloride
(5.50 g, 0.029 mol) and 4-N,N- dimethylaminopyridine (DMAP) (0.6 g). The
mixture was stirred at room temperature under Ar for 18 h and then it was
evaporated and the residue was chromatographed (SiO2/ethyl acetate-hexane =
1:9, then ethyl 25  acetate) to give the product (7.75 g, 86%) as a light
brown gum: IR (neat) 3420, 1357, 1175 [err]. 1. Oikawa, et. al.,
Tetrahedron Left., 1759 (1978). Additional Formula I Compounds. 30 Example
36 - Alternate Preparation 3-[2-[4-(6-chloro-2-pyridyl)-1
-piperazinyl]propyl]indole 35     To a mixture of
1-(6-chloro-2-pyridyl)piperazine (1.418 g, 7.2 mmol), triethylamine
hydrochloride (994 mg, 7.2 mmol) and [err] (1.512 g, 24 mmol) in 12 mL of
dry tetrahydrofuran was added a solution of 3-(2-oxopropyl)indole (416 mg,
2.4 mmol) in 5 mL of tetrahydrofuran. The reaction mixture was vigorously 



stirred at room temperature under Ar for 17 h and then it was poured into
saturated aqueous [err] and extracted with ethyl acetate (x3). The organic
phase was washed with H20 (x2) and 0.1 N HCL (25 mL) and 4o then it was
dried [err] and evaporated to give a gum. Chromatography [err]-acetonitrile
= 1:1) of this gum gave the product (714 mg, 84%) as a white foam: [err]
(200 MHz,[err] 7.98 (br s, 1H), 7.64-7.59 (m, 1 H), 7.43-7.343 (m, 2H),
7.24-7.08 (m, 2H), 7.06 (d, J =2.3 Hz, 1 H), 6.59 (d, J = 7.3 Hz, 1 H),
6.50 (d, J = 8.4 Hz, 1 H), 3.62-3.57 (m, 4H), 3.18-3.09 (m, 1 H), 3.06-2.93
(m, 1 H), 2.79-2.74 (m, 4H), 2.65 (dd, J =13.5, 9.1 Hz, 1 H), 1.03 (d, J =
6.5 Hz, 3H). The hydrochloride salt was prepared by treating an ethereal 45
solution of the product with anhydrous HCI. The resulting white fluffy
solid was crystallized from ethanol- ether to give the hydrochloride salt
(660 mg, 85%) as a white, micro-crystalline solid: m.p. 242-[err] (dec); IR
(KBr) 3430, 3190, 1590 [err]. Additional Formula I compounds which have
been prepared by appropriate modifications of the reaction schemes and
procedures given hereinabove, are displayed in Table 1A. 50 55 26    EP 0
345 808 B1 Table IA Additional Formula I Compounds Ex.        Structure
%        MP[err]  cryst. Sol. 63 64                              53 20   65
66                               41 30   67
44 35 30 40 69 45 50 27    



EP 0 345 808 B1 Table 1A (cont.) Additional Formula I Compounds Ex. No.
Structure           X Yield         [err] 71
65           194-98        EtOH 15    72
65            132-35       EtOH 20
Table 2A Biological Activities of Some Additional Formula I Compounds
Inhibition of Serotonin Uptake (in vitro) Ex. No.              [err](nM)
Ex. No.              [err](nM) 25                                   <1
67                    142 57                    166                   68
36.7 63                    437                   69                     479
64                     <1                   70                     141 65
134                   71                     4.9 30            66
35.9                   72                    18.7 Claims 35  Claims for the
following Contracting States: AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 1.
A compound of Formula I and the pharmaceutically acceptable acid addition
salts thereof, 40 45 50 wherein [err] and [err] are independently selected
from [err] alkyl or hydrogen; [err] and [err] are independently selected
from hydrogen, [err] alkyl, [err]alkoxy, carbamide, 55     halogen,
trifluoromethyl and thio-[err]alkyl, with the proviso that [err] and [err]
cannot both be hydrogen at the same time; A is a C5-7 cycloalkanyl or
cycloalkenyl ring, or A is 28    *   C   L   M   S   * Table 1A (cont.)
Additional Formula I Compounds Ex. No               Structuro           %
Yield                  Cryst. Sol. 71
65          194-98         EtOH 



10 15 72                                                     132-35   EtOH
[ERR] 20                                            Table 2A Biological
Activities of Some Additional Formula I Compounds Inhibition of Serotonin
Uptake (in vitro) Ex. No.              [ERR](nM)                Ex. No.
[ERR] 25            56                      <1                    67
142 57                    166                    68                    36.7
63                    437                    69                    479 64
<1                    70                    141 65                    134
71                     4.9 66                  35.9                   72
18.7 Claims 35  Claims for the following Contracting States AT, BE, CH, DE,
FR, GB, IT, LI, LU, NL, SE 1. A compound of Formula I and the
pharmaceutically acceptable acid addition salts thereof, 40 45 50 wherein
[err] and [err] are independently selected from [err] alkyl or hydrogen;.
[err] and [err] are independently selected from hydrogen, Ct -4 alkyl,
[err] alkoxy, carbamide, 55     halogen, trifluoromethyl and thlo-[err]
alkyl, with the proviso that [err] and [err] cannot both be hydrogen at the
same time; A is a [err]cycloalkanyl or cycloalkenyl ring, or A is 28    R 5
wherein n is an integer from  1 to 3 and [err] is the same as [err]; and
[err] and [err] are independently selected from hydrogen, methyl or R6 and
R7 can be taken together as a methylene bridge. 2. The compound of claim 1
wherein A is a [err] cycloalkanyl or cycloalkenyl ring. 10 3. The compound
of claim 1 wherein A is [err] 



20   4.  The compound of claim  1 wherein [err] and [err] are selected from
hydrogen or methyl. 5. The compound of claim 1 wherein [err] and [err] are
taken together as a methylene bridge. 6. The compounds of claim 1: 1-[2-(1
H-indol-3-yl)ethyl]-4-(3-methoxy-2-pyridinyl)piperazine; 25             1
-(2-(1 H-indol-3-yl)ethyl]-4-(3-trifluoromethyl-2-pyridinyl)piperazine;
1-[2-(1 H-indol-3-yl)ethyl]-4-(3-methoxy-2-pyridinyl)-2-methylpiperazine;
1-[2-(1 H-indol-3-yl)ethyl]-5-(3-methoxy-2-pyridinyl)-(1
R,4R)-2,5-diazabicyclo[2.2.1 ] heptane; 1-[2-(1
H-indol-3-yl)ethyl]-4-(6-chloro-2-pyridinyl)piperazine; 1-12-(1
H-indol-3-yl)ethyl]-4-(6-methoxy-2-pyridinyl)piperazine; 30
1-[2-(1 H-indol-3-yl)ethyl]-5-(3-methoxy-2-pyridinyl)-(1
S,4S)-2,5-diazobicyclo[2.2.1] heptane; 1 -[2-(1
H-indol-3-yl)propyl]-4-(3-methoxy-2-pyridinyl)piperazine; 1-[3-(l
H-indol-3-yl)propyl]-4-(6-chloro-2-pyridinyl)piperazine; 1-[4-(1
H-indol-3-yl)butyl-4-(3-methoxy-2-pyridinyl)piperazine; 1 -[2-(1
H-indol-3-yl)ethyl]-4-(6-trifluoromethyl-2-pyridinyl)piperazine; 35
2-[2-(1 H-indol-3-yl)ethyl]-5-(6-chloro-2-pyridinyl)-(1
S,4S)-2,5-diazobicyclo[2.2.1 ] heptane; 2-[2-(1
H-indol-3-yl)ethyl]-5-(6-chloro-2-pyridinyl)-(1
R,4R)-2,5-diazabicyclo[2.2.1 ] heptane; 1-[3-(1
H-indol-3-yl)propyl]-4-(6-trifluoromethyl-2-pyridinyl)piperazine; 1-[4-(1
H-indol-3-yl)butylj4-(6-chloro-2-pyridinyl)piperazine; 1-[4-(1
H-indol-3-yl)butyl]-4-(6-trifluoromethyl-2-pyrldinyl)piperazine; 40
1-[3-(1 H-indol-3-yl)propyll-4-(4-trifluoromethyl-2-pyridinyl)piperazine;
2-[3-(t H-indol-3-yl)propyl]-5-(3-methoxy-2-pyridinyl)-(1
S,4S)-2,5-diazabicyclo[2.2.1] heptane; 2-(3-(1
H-indol-3-yl)propyl]-5-(3-methoxy-2-pyridinyl)-(1
R,4R)-2,5-dlazobicyclo[2.2.1 I heptane; 1 -[2-(1
H-indol-3-yl)ethyl}-4-(6-chloro-2-pyridinyl)-2-methylpiperazine; 1 -[2-(1
H-indol-3-yl)ethyl]-4-(4-trifluoromethyl-2-pyridinyl)piperazine; 45
1 -[2-(5-methoxy-1
H-indol-3-yl)-ethyl]-4-(3-methoxy-2-pyridinyl)piperazine; 1-[2-(5-fluoro-1
H-indol-3-yl)-ethyl-4-(3-methoxy-2-pyridinyl)piperazine; 1-[2-(5-methoxy-1
H-indol-3-yl)-ethyli-4-(6-chloro-2-pyridinyl)piperazine; 1 -[2-(5-fluoro-1
H-indol-3-yl)-ethyl]-4-(6-chloro-2-pyridinyl)piperazine; 1-[2-(1
H-indol-3-yl)-ethyl]-4-(3-chloro-2-pyridinyl)piperazine; 50             1
-[2-(5-fluoro-1
H-indol-3-yl)-ethyl]-4-(6-trifluoromethyl-2-pyridinyl)piperazine; 1
-[2-(5-methoxy-1
H-indol-3-yl)-ethyl]-4-(6-trifluoromethyl-2-pyridinyl)piperazine;
3-14-[4-(6-chloro-2-pyridinyl)-1 -piperazinyl]-1 -cyclohexen-1
-yl}-5-methoxyindole; 3-[4-(4-(6-chloro-2-pyridinyl)-1
-piperazinyl]-1-cyclohexen-1 -yl-1 H-indole;
3-[4-[4-(6-chloro-2-pyridinyl)-1 -piperazinyl]-1 -cyclohexen-1-yl}I1
H-indole-5-carboxamide; 1-(2-(N-methyl-1
H-indol-3-yl)-ethyl]-4-(3-methoxy-2-pyridinyl)piperazine; 1
-[2-(5,6-dimethoxy-1
H-indol-3-yl)ethylJ-4-(3-methoxy-2-pyridinyl)piperazine; 1
-[2-(5,6-dimethoxy-1
H-indol-3-yl)ethyl]-4-(6-chloro-2-pyfidinyl)piperazine; 1-[3-(N-methyl-1
H-indol-3-yl)-propyl]-4-(3-methoxy-2-pyridinyl)piperazine; 



29    1 -[3-(N-methyl-1
H-indol-3-yl)-propyl]-4-(6-chloro-2-pyridinyl)piperazine; 1 -[3-(5-fluoro-1
H-indol-3-yl)-propyll-4-(6-chloro-2-pyridinyl)piperazine; 1 -[3-(5-fluoro-1
H-indol-3-yl)-propyl]-4-(3-methoxy-2-pyridinyl)piperazine; 1 -[2-(1
H-indol-3-yl)ethyl]-4-(5-chloro-2-pyridinyl)piperazine; 5
1-[2-[N-methyl-1 H-indol-3-yl)-ethyl]-4-(6-chloro-2-pyridinyl)piperazine; 1
-[2-(5-chloro-1 H-indol-3-yl)-ethyl]-4-(3-methoxy-2-pyridinyl)piperazine; 1
-[2-(5-chloro-1 H-indol-3-yI)-ethyl]-4-(6-chloro-2-pyridinyl)piperazine;
1-[2-(5-chloro-1H-indol-3-yl)
ethyl]-4-(6-trifluoromethyl-2-pyridinyl)piperazine; 1-[2-(1
H-indol-3-yl)ethylj -4-(3-methoxy-2-pyridinyl)-2-methyl-piperazine; tO
4-(6-chloro-2-pyridinyl)-1-[2-(6-methoxy-1 H-indol-3-yl)ethyl]-piperazine;
1-[2-6-methoxy-1H-indol-3-yl) ethyl]-4-(3-methoxy-2-pyfidinyl)-piperazine;
1 -[3-(1 H-indol-3-yl)-3-methylpropyl]-4-(6-chloro-2-pyridinyl)-piperazine;
1-[3-(1 H-indol-3-yl)-3-methylpropyl]-4-(3-methoxy-2-pyridinyl)-piperazine;
1-[2-(5,6-dimethoxy-1
H-indol-3-yl)ethyl]-4-(6-trifluoromethyl-2-pyridinyl)piperazine; is
3-[4-[4-(6-chloro-2-pyridinyl)-1-piperazinyl]-1-cyclohexen-1-yl]-5-fluoro-1
H-indole; 4-(5-chloro-3-methoxy-2-pyridinyl)
-1-[3-(1H-indol-3-yl)propyl]-piperazine hydrochloride;
4-(6-chloro-2-pyrldinyl)-1 -[3-(1 H-indol-3-yl)propyl]-2-methyl-piperazine;
7.  A process for preparing the compounds of claims 1 to 6 characterized in
that 20         A) a compound of the general formula II: 25
[err] 30 is reacted with a compound of the general formula[err]-M, wherein
M represents a metalloid species, to obtain a compound of the general
formula VI: 35 [err] 40 a compound of the general formula VI is reacted
with a reagent Y-X, wherein X is a leaving group and Y is a hydrogen atom
or a counter ion, to obtain a compound of the general formula V: 50 55 30



EP 0 345 808 B1 * C   L  M   S* [err] 10 a compound of the general formula
V is reacted with a compound of the general formula III: 15 R 20 (III) to
obtain a compound of the general formula la 25 35 (Ia) or B) a compound of
the general formula II or an active equivalent thereof is reacted with a
compound 40 of the general formula III to obtain a compound of the general
formula IV: [err] R (I U) 55       a compound of the general formula IV is
reacted with [err] wherein [err] is defined as above, to obtain a compound
of the general formula Ia, or C) a compound of the general formula Ill is
reductively alkylated with a compound of the general formula X 31    EP
0345 808 B1                          C   L   M   S * 5 10 wherein f and g
are integers from 0 to 5 with the proviso that f + g must be equal to 3, 4
or 5, to give a compound of the general formula IX: 15 20 25 a compound of
the general formula IX is deprotected to produce a compound of the general
formula 



VIII 30 (CH 40        a compound of the general formula VIIIl is condensed
with a compound of the general formula VII [err] 50 to give a compound of
the general formula lb 55 32    EP 0 345 808 B1 *   C   L  M  S   * 10 and,
if desired, a compound of the general formula lb is reduced to a compound
of the general formula Ic: 15 [err] R 3 25 or 30        D) a compound of
the general formula VIII is condensed with a compound of the general
formula X to give a compound of the general formula XII 35 40 a compound of
the general formula XII is reduced and deketalized to a compound of the
general formula XI: 50 55 33    EP 0 345 808 81 C   L  M   S 10
[ERR] 



(XI) 15       a compound of the general formula Xl is condensed with a
compound of the general formula III to give a compound of the general
formula Ic, the symbols [err] through [err] and n being defined as in claim
1, and if desired, a so obtained compound of formula I is converted to a
pharmaceutically acceptable acid addition salt thereof. 20 8 A
pharmaceutical composition comprising at least one compound of claims 1 to
6. optionally together with a pharmaceutical carrier and/or adjuvant. 9. A
pharmaceutical composition of claim 8 in dosage unit form suitable for
systemic administration to a 25     mammalian host comprising a
pharmaceutical carrier and from about 1 to 500 mg of at least one compound
of claims 1 to 6. 10. A process for preparing the pharmaceutical
compositions of claims 8 or 9 which comprises providing at least one
compound of claims 1 to 6 in a form suitable for systemic administration,
preferably in 30     dosage unit form, and optionally incorporated into a
pharmaceutical carrier. 11. The use of at least one compound of claims 1 to
6 for preparing a pharmaceutical composition for ameliorating an
undesirable state of depression in a mammal. 35 Clalms for the following
Contracting State: ES 1. A process for preparing a compound of formula I
and the pharmaceutically acceptable acid addition salts thereof, 40 45 50
wherein [err] and [err] are independently selected from [err] alkyl or
hydrogen; 55         [err] and [err] are independently selected from
hydrogen, [err] alkyl, [err] alkoxy, carbamide, halogen, trifluoromethyl
and thio-[err] alkyl, with the proviso that [err] and [err] cannot both be
hydrogen at the same time; A is a [err] cycloalkanyl or cycloalkenyl ring,
or 34    EP 0 345 808 B1 *   C   L   M    S   * A is [err] 



wherein n is an integer from 1 to 3 and [err] is the same as RI; and [err]
and [err] are independently selected from hydrogen, methyl or [err] and
[err] can be taken together as a methylene bridge, 10     characterized in
that A) a compound of the general formula 11: CH2) n-CO2H 20 is reacted
with a compound of the general formula [err]-M, wherein M represents a
metalloid species, 25       to obtain a compound of the general formula VI:
[err] 35 a compound of the general formula VI is reacted with a reagent
Y-X, wherein X Is a leaving group 40       and Y is a hydrogen atom or a
counter ion, to obtain a compound of the general formula V: 45
[err] 50 55       a compound of the general formula V is reacted with a
compound of the general formula III: 35    EP  345 808 B1 7 [err] to obtain
a compound of the general formula la [err] 26 or B) a compound of the
general formula II or an active equivalent thereof is reacted with a
compound of the general formula III to obtain a compound of the general
formula IV: 30 40 a compound of the general formula IV is reacted with
[err]wherein [err] is defined as above, to obtain a compound of the general
formula la, or C) a compound of the general formula III is reductively
alkylated with a compound of the general formula X 0 [err] 



55 (X) wherein f and g are integers from 0 to 5 with the proviso that f + g
must be equal to 3, 4 or 5, to 36    EP 0 345 808 B1 give a compound of the
general formula IX:                     *   C   L   M   S   * 10 a compound
of the general formula IX is deprotected to produce a compound of the
general formula 15        VIII [ERR] 25
[ERR] a compound of the general formula Vil is condensed with a compound of
the general formula VII 30 R 3 35 to give a compound of the general formula
lb 40 4 50                                                      (lb) and,
if desired, a compound of the general formula lb is reduced to a compound
of the general formula Ic: 55 37    EP 0 345 808 B1 *   C   L    M   S 10
[ERR] or D) a compound of the general formula Vil is condensed with a
compound of the general formula X 15       to give a compound of the
general formula XII 0 20 



25 N [ERR] (XI I 30 a compound of the general formula XII is reduced and
deketalized to a compound of the general formula Xl: 35 40 45 (XI) a
compound of the general formula XI is condensed with a compound of the
general formula III to give a compound of the general formula Ic, 50
the symbols [ERR] through R9 and n being defined as in claim 1, and, if
desired, a so obtained compound of formula I is converted to a
pharmaceutically aceptable acid addition salt thereof. 2. A process as
claimed in claim 1 wherein A is a [err]cycloalkanyl or cycloalkenyl ring.
55 38    EP O 345 808 B1
11111111111111111111111111 * C    L    M    S       * 3 A process as
claimed in claim 1 wherein A is R5 [err] 10 4.  A process as claimed in
claim  1 wherein R6 and R7 are selected from  hydrogen or methyl. 5.  A
process as claimed in claim  1 wherein R6 and R7 are taken together as a
methylene bridge. 15   6.  A process as claimed in claim  1 for the
preparation of: 1 -[2-(1 H-indol-3-yl)ethyll-4-(3-methoxy-2-pyridinyl)
piperazine; 1 -[2-(1
H-indol-3-yl)ethyl]-4-(3-trifluoromethyl-2-pyridinyl)piperazine; 1-[2-(1
H-indol-3-yl)ethyl}-4- (3-methoxy-2-pyridinyl)-2-methylpiperazine; 1-[2-(1
H-indol-3-yl)ethyl]-5- (3-methoxy-2-pyridinyl)-(1
R,4R)-2,5-diazabicyclo[2.2.1 ]heptane; 20        1-[2-(l
H-indol-3-yl)ethyl]-4-(6-chloro-2-pyridinyl) piperazine; 1-[2-(1
H-indol-3-yl)ethyl]-4-(6-methoxy-2-pyridinyl) piperazine; 



1-[2-(1 H-indol-3-yl)ethyl]-5-(3-methoxy-2-pyridinyl)-(1
S,4S)-2,5-dlazabicyclo(2.2.1 ]heptane; 1-[3-(1
H-indol-3-yl)propyl]-4-(3-methoxy-2-pyridinyl) piperazine; 1-[3-(l
H-indol-3-yl)propyl]-4-(6-chloro-2-pyridinyl) piperazine; 25        1-[4-(1
H-indOl-3-yl)butyl]-4-(3-methoxy-2-pyridinyl) piperazine; 1 -[2-(1
H-indol-3-yl)ethyl]-4-(6-trifluoromethyl-2-pyridinyl)piperazine; 2-[2-(1
H-indol-3-yl)ethyl]-5-(6-chloro-2-pyridlnyl)-(1
S,4S)-2,5-diazabicyclo[2.2.1 ]heptane; 2-[2-(1
H-indol-3-yl)ethyl]-5-(6-chloro-2-pyridinyl)-(1
R,4R)-2,5-diazabicyclo[2.2.1 ]heptane; 1-[3-(1
H-indol-3-yl)propyl]}4-(6-trifluoromethyl-2-pyridinyl)piperazine; 30
1-[4-(1 H-indol-3-yl)butyl]-4-(6-chloro-2-pyridinyl) piperazine; 1-[4-(1
H-indol-3-yl)butyl]-4-(6-trifluoromethyl-2-pyridinyl)piperazine; 1-[3-(1
H-indol-3-yl)propyl]-4-(4-trifluoromethyl-2-pyridinyl)piperazine; 2-[3-(1
H-indol-3-yl)propyl]-5-(3-methoxy-2-pyridinyl)-(1
S,4S)-2,5-dlazabicyclo(2.2.1 iheptane; 2-[3-(1
H-indol-3-yl)propyl]-5-(3-methoxy-2-pyridinyl)-(1
R,4R)-2,5-diazabicyclo[2.2.1 ]heptane; 35        1-[2-(1
H-indol-3-yl)ethyl]-4-(6-chloro-2-pyridinyl)-2-methylpiperazine; 1 -[2-(1
H-indol-3-yl)ethyl]-4-(4-trifluoromethyl-2-pyridinyl)piperazine;
1-[2-(5-methoxy-1 H-lndol-3-yl)-ethyl}4-(3-methoxy-2-pyridinyl)piperazine;
K,               11-[2-(5-fluoro-1
H-indol-3-yl)-ethyl}-4-(3-methoxy-2-pyridinyl)piperazine; 1-[2-(5-methoxy-1
H-indol-3-yl)-ethyl]-4-(6.chloro-2-pyridinyl)piperazine; 40        1
-[2-(5-fluoro-1 H-indol-3-yl)-ethyl]-4-(6-chloro-2-pyridinyl)piperazine;
1-[2-(1H-indol-3-yl)-ethyl]-4-(3-chloro-2-pyridinyl) piperazine;
1-[2-(5-fluoro-1 H-indol-3-yl)-ethyl]-4-(6-trifluoromethyl
-2-pyridinyl)piperazine; 1-[2-(5-methoxy-1
H-indol-3-yl)-ethyl]-4-(6-trifluoromethyl-2-pyridinyl)piperazine;
3-[4-[4-(6-chloro-2-pyridinyl)-1 -piperazinyl]-1 -cyclohexen-1
-yl}-5-methoxyindole; 45        3-[4-[4-(6-chloro-2-pyridinyl)-1
-piperazinyl]-1 -cyclohexen-1 -ylJ-1 H-indole;
3-[4-[4-(6-chloro-2-pyridinyl)-1-piperazinyl}-1-cyclohexen-1
-yl}1H-indole-5-carboxamide; 1 -(2-(N-methyl-1
H-indol-3-yl)-ethyl]-4-(3-methoxy-2-pyridinyl)piperazine; 1
-[2-(5,6-dimethoxy-1
H-indol-3-yl)ethyl}-4-(3-methoxy-2-pyridinyl)plperazine; 1
-[2-(5,6-dimethoxy-1
H-indol-3-yl)ethylj-4-(6-chloro-2-pyridinyl)piperazine; 50        1
-[3-(N-methyl-1 H-indol-3-yl)-propyl]-4-(3-methoxy-2-pyridinyl)piperazine;
1-[3-(N-methyl-1 H-indol-3-yl)-propyl}4-(6-chloro-2-pyridinyl)piperazine;
1-[3-(5-fluoro-1 H-indol-3-yl)-propyl]-4-(6-chloro-2-pyridinyl)piperazine;
1-[3-(5-fluoro-1 _-indol-3-yl)-propyl]-4-(3-methoxy-2-pyridinyl)piperazine;
1-(2-(1 H-indol-3-yl)ethyl]-4-(5-chloro-2-pyridinyl)piperazine; 55        1
-[2-[N-methyl-1 H-indol-3-yl)-ethylJ-4-(6-chloro-2-pyridinyl)piperazine; 1
*[2-(5-chloro-1 H-indol-3-yl)-ethyl]-4-(3-methoxy-2-pyridinyl)piperazine;
1-(2-(5-chloro-1 H-indol-3-yl)-ethyl]-4-(6-chloro-2-pyridinyl)piperazine; 1
-[2-(5-chloro-1
H-indol-3-yl)-ethyl]-4-(6-trifluoromethyl-2-pyridinyl)piperazine; 



39    EP 0 345 808 B1                   111111111111111111111111111111
1-[2-(1 H-indol-3-yl)ethyl]-4-(3-methoxy-2-pyridinyl)-2-methyl-piperazine;
4-(6-chloro-2-pyridinyl)-1 -[2-(6-methoxy-1 H-indol-3-yl)
ethyl]-piperazine; 1-[2-6-methoxy-1
H-indol-3-yl)ethyl]-4-(3-methoxy-2-pyridinyl)-piperazine; 1-[3-(1
H-indol-3-yl)-3-methyl-propyl]-4-(6-chloro-2-pyridinyl)-piperazine; 5
1-[3-(1
H-indol-3-yl)-3-methyl-propyl]-4-(3-methoxy-2-pyridinyl)-piperazine;
1-[2-(5,6-dimethoxy-1
H-indol-3-yl)ethyl]-4-(6-trlfluoromethyl-2-pyridinyl)piperazine;
3-[4-[4-(6-chloro-2-pyridinyl)-1 -piperazinyl]-1 -cyclohexen-1
-yl]-5-fluoro-1 H-indole;
4-(5-chloro-3-methoxy-2-pyridinyl)-1-[3-(1H-indol-3-yl) propyl]-piperazine
hydrochloride; 4-(6-chloro-2-pyridinyl)-1 -[3-(1
H-indol-3-yl)propyl]-2-methyl-piperazine; 10 7. A process for preparing a
pharmaceutical composition which comprises providing at least one compound
of claims 1 to 6 in a form suitable for administration optionally
incorporated into a pharmaceutical carrier, and/or adjuvant. 8  A process
for preparing a pharmaceutical composition of claim 7 in dosage unit form
suitable for systemic administration to a mammalian host which comprises
admixing a pharmaceutical carrier with from about 1 to 500 mg of at least
one compound of claims 1 to 6. 20 Claims for the following Contracting
State: OR 1. A compound of formula I and the pharmaceutically acceptable
acid addition salts thereof, 25 [err] 30 (I) 35 wherein [err] and [err] are
independently selected from [err] alkyl or hydrogen; [err] and [err] are
independently selected from hydrogen, [err] alkyl, [err] alkoxy, carbamide.
40     halogen, trifluoromethyl and thio-[err] alkyl, with the proviso that
[err] and [err] cannot both be hydrogen at the same time; A is a Cs -7
cycloalkanyl or cycloalkenyl ring, or A is 45
[err] R 



wherein n is an integer from 1 to 3 and R5 Is the same as [err]; and so
R6 and R7 are independently selected from hydrogen, methyl or [err] and
[err] can be taken together as a methylene bridge. 2. The compound of claim
1 wherein A is a [err] cycloalkanyl or cycloalkenyl ring. 55 40    EP O 345
808 B1 *    C    L    M    S    * 3. The compound of claim 1 wherein A is
[err] 4.  The compound of claim  1 wherein [err] and [err] are selected
from  hydrogen or methyl. 10 5. The compound of claim 1 wherein [err] and
[err] are taken together as a methylene bridge. 6.  The compounds of claim
1: 1-[2-(1H-indol-3-yl)ethyl]-4-(3-methoxy-2-pyridinyl)piperazine; 1 -[2-(l
H-indol-3-yl)ethyl]-4-(3-trifluoromethyl-2-pyridinyl)piperazine; 15
1-[2-(1 H-indol-3-yl)ethyl]-4-(3-methoxy-2-pyridinyl)-2-methylpiperazine;
1-[2-(1 H-indol-3-yl)ethyl]-5-(3-methoxy-2-pyridinyl)-(1
R,4R)-2,5-diazabicyclo[2.2.1 ] heptane; 1 -[2-(l
H-indol-3-yl)ethyl]-4-(6-chloro-2-pyridinyl)piperazine; 1 -[2-(1
H-indol-3-yl)ethyl]-4-(6-methoxy-2-pyridinyl)piperazine; i-[2-(1
H-indol-3-yl)ethyl]-5-(3-methoxy-2-pyridinyl)-(1
S,4S)-2,5-dlazabicyclo(2.2.1] heptane; 20             1 -[3-(l
H-indol-3-yl)propyl]-4-(3-methoxy-2-pyridinyl)piperazine; 1 -[3-(1
H-indol-3-yl)propyl-4-(6-chloro-2-pyrldinyl)piperazine; 1 -[4-(1
H-indol-3-yl)butyl]-4-(3-methoxy-2-pyridinyl)piperazine; 1 -[2-(1
H-indol-3-yl)ethylj-4-(6-trifluoromethyl-2-pyridinyl)piperazine; 2-[2-(1
H-indol-3-yl)ethyl]-5-(6-chloro-2-pyridinyl)-(1
S,4S)-2,5-diazabicyclo[2.2.1 l heptane; 25             2-12-(1
H-indol-3-yl)ethyl]-5-(6-chloro-2-pyridinyl)-(1
R,4R)-2,5-dlazabicyclo[2.2.1 1 heptane; 1 -13-(1
H-indol-3-yl)propyl]-4-(6-trifluoromethyl-2-pyridinyl)piperazine; 1 -[4-(1
H-indol-3-yl)butylj-4-(6-chloro-2-pyrldinyl)piperazine; 1 -14-(1
H-indol-3-yl)butyl]-4-(B-trifluoromethyl-2-pyridinyl)piperazine; 1-[3-(1
H-indol-3-yl)propyl]-4-(4-trifluoromethyl-2-pyridinyl)piperazine; 30
2-[3-(1 H-indol-3-yl)propyl}5-(3-methoxy-2-pyridinyl)-(1
S,4S)-2,5-diazabicyclo[2.2.1] heptane; 2-13-(1
H-indol-3-yl)propyl]-5-(3-methoxy-2-pyridinyl)-(1
R,4R)-2,5-diazabicyclo[2.2.1} heptane; 1-[2-(1
H-indol-3-yl)ethylj-4-(6-chloro-2-pyridinyl)-2-methylpiperazine; 1 -2-(1
H-indol-3-yl)ethyl]-4-(4-trifluoromethyl-2-pyridinyl)piperazine; 



1 -[2-(5-methoxy-1 H-indol-3-yl)-ethyl]-43-methoxy-2-pyridinyl)piperazine;
35             1-[2-(5-fluoro-1
H-indol-3-yl)-ethyl]-4-(3-methoxy-2-pyridinyl)piperazine; 1-(2-(5-methoxy-1
H-indol-3-yl)-ethyl]-4-(6-chloro-2-pyridinyl)piperazine; 1 -[2-(5-fluoro-1
H-indol-3-yl)-ethyl]-4-(B-chloro-2-pyridinyl)piperazine; 1-[2-(1
H-indol-3-yl)-ethyl]-4-(3-chloro-2-pyridinyl)piperazine; 1-12-(5-fluoro-1
H-lndol-3-yi)-ethyl]-(6-trifluoromethyl-2-pyrldinyl)piperazine; 40
1-[2-(5-methoxy-1
H-indol-3-yl)-ethyl-4-(6-trifluoromethyl-2-pyrldinyl)plperazine;
3-[4-[4-(6-chloro-2-pyridinyl)-1 -piperazinyl-1 -cyclohexen-1
-yl]-5-methoxyindole;
3-[4-(4-(6-chloro-2-pyridinyl)-1-piperazinyl]-1-cyclohexen-1 -yl}-1
H-Indole; 3-[4-(4-(6-chloro-2-pyridinyl)-1 -piperazinyl]-1 -cyclohexen-1
-yl}1 H-indole-5-carboxamide; 1 -(2-(N-methyl-1
H-indol-3-yI)-ethylj-4-(3-methoxy-2-pyridinyl)piperazine; 45
1-[2-(5,6-dimethoxy-1
H-indol-3-yl)ethyl]-4-(3-methoxy-2-pyridinyl)piperazine; 1
-[2-(5,8-dimethoxy-1
H-indol-3-yl)ethyl]-4-(6-chloro-2-pyridinyl)piperazine; 1-(3-(N-methyl-1
H-indol-3-yI)-propyl]4-(3-methoxy-2-pyridinyl)piperazine; 1 -[3-(N-methyl-1
H-indol-3-yl)-propyl]4-(6-chloro-2-pyridinyl)piperazine; 1-[3-(5-fluoro-1
H-indol-3-yl)-propyl]-4-(8-chloro-2-pyridinyl)piperazine; so             1
-[3-(5-fluoro-1 H-indol-3-yl)-propyl]-4-(3-methoxy-2-pyridinyl)piperazine;
1 -(2-(1 H-indol-3-yl)ethylj-4-(5-chloro-2-pyridinyl)piperazlne;
1-[2-[N-methyl-1 H-indol-3-yl)-ethyl]-4-(6-chloro-2-pyridinyl)piperazine;
1-[2-(5-chloro-1 H-indol-3-yI)-ethyll-4-(3-methoxy-2-pyridinyl)piperazine;
1 -[2-(5-chloro-1 H-indol-3-yl)-ethyl]-4-(6-chloro-2-pyridinyl)piperazine;
55             1 -[2-(5-chloro-i
H-indol-3-yl)-ethylj-4-(6-trifluoromethyl-2-pyridinyl)piperazine; 1-[2-(1
H-indol-3-yl)ethyl]-4-(3-methoxy-2-pyrldinyl)-2-methyl-piperazine;
4-(6-chloro-2-pyrldinyl)-1 -[2-(6-methoxy-1 H-indol-3-yl)ethylppiperazine;
1 -[2-6-methoxy-1 H-indol-3-yl)
ethyl]-4-(3-methoxy-2-pyridinyl)-piperazine; 41    EP O 345 808 B1
c   L   M   S 1-[3-(1
H-indol-3-yI)-3-methylpropylJ-4-(6-chloro-2-pyridinyl)-piperazine; 1 -[3-(1
H-indol-3-yI)-3-methylpropyll-4-(3-methoxy-2-pyridinyl)-piperazine; 1
-[2-(5,6-dimethoxy-1
H-indol-3-yl)ethyl]-4-(6-trifluoromethyl-2-pyridinyl)piperazine;
3-[4-[4-(6-chloro-2-pyridinyl)-1 -piperazinyl]-1 -cyclohexen-1
-ylj-5-fluoro-1 H-indole; 5         4-(5-chloro-3-methoxy-2-pyridinyl)-1
-[3-(1 H-indol-3-yl)propyl]-piperazine hydrochloride;
4-(6-chloro-2-pyridinyl)-1 -[3-(1 H-indol-3-yl)propyl]-2-methyl-piperazine;
7. A process for preparing the compounds of claims 1 to 6 characterized in
that 



A) a compound of the general formula II: 10 [err] R3 15 20 is reacted with
a compound of the general formula [err]-M, wherein M represents a metalloid
species, to obtain a compound of the general formula VI: 25 30 35
[err] a compound of the general formula VI is reacted with a reagent Y-X,
wherein X is a leaving group and Y is a hydrogen atom or a counter ion, to
obtain a compound of the general formula V: 40 [err] R 3 (U) 50 a compound
of the general formula V Is reacted with a compound of the general formula
III: 65 42    EP O 345 808 B1                111111111111111111111111 *  C
L   M   S R 6 10 to obtain a compound of the general formula la 15 [err]
[err] 25 or B) a compound of the general formula 11 or an active equivalent
thereof is reacted with a compound of the general formula III to obtain a
compound of the general formula IV: 30 



[err] R [err] 40 a compound of the general formula IV is reacted with
[err]M, wherein [err] is defined as above, to 45      obtain a compound of
the general formula la, or C) a compound of the general formula III is
reductively alkylated with a compound of the general formula X 50 0    0 55
[err] 43    EP 0 345 808 B1 wherein f and g are integers from 0 to 5 with
the proviso that f + g must be equal to 3, 4 or 5, to give a compound of
the general formula IX: R 6 [err] 10 a compound of the general formula IX
is deprotected to produce a compound of the general formula 15        VIII
20 25 a compound of the general formula Vil is condensed with a compound of
the general formula VII 30 R3 35 to give a compound of the general formula
lb 40 R 6 45 50 and, if desired, a compound of the general formula lb is
reduced to a compound of the general formula Ic: 



55 44    EP 0 345 808  1                      *  c  L m    S* R6 R [err] o
or D) a compound of the general formula VIII is condensed with a compound
of the general formula X 15       to give a compound of the general formula
XII (XII) 30 a compound of the general formula XII is reduced and
deketalized to a compound of the general formula Xl: 35 40 [ERR] 45 (Xl) a
compound of the general formula Xl is condensed with a compound of the
general formula III to so       give a compound of the general formula Ic,
the symbols [ERR] through [err] and n being defined as in claim 1. and, if
desired, a so obtained compound of formula I is converted to a
pharmaceutically aceptable acid addition salt thereof. 55  8  A process for
preparing a pharmaceutical composition which comprises providing at least
one compound of claims 1 to 6 in a form suitable for administration
optionally incorporated into a pharmaceutical carrier, and/or adjuvant. 45
EP 0 345 808 B1                              C   L  M   S   * 9. A process
for preparing a pharmaceutical composition of claim 8 in dosage unit form
suitable for systemic administration to a mammalian host which comprises
admixing a pharmaceutical carrier with 



from about 1 to 500 mg of at least one compound of claims 1 to 6. 5  10.
The use of at least one compound of claims 1 to 6 for preparing a
pharmaceutical composition for ameliorating an undesirable state of
depression in a mammal. PatentansprUche Patentanspr~che fU r folgende
Vertragsstaaten: AT, BE, CH, DE, FR, GB, IT, Li, LU, NL, SE 10 1.
Verbindung der Formel I und pharmazeutisch akzeptable Sdureadditionssalze
davon, 20 (I) 25 worin RI und R2 unabhangig voneinander ausgewlhlt sind
unter CI -4-Alkyl oder Wasserstoff; R3, R4, R8 und R9 unabhAngig
voneinander ausgew~hlt sind unter Wasserstoff, CI-4-Alkyl, C1-4- 30
Alkoxy, Carbamid, Halogen, Trifluormethyl und Thio-Ci-4-alkyl, mit der
Ma8gabe, daB R8 und Rs nicht gleichzeitig fUr Wasserstoff stehen konnen; A
fUr eonen Cs -7-Cycloalkanyl- oder -Cycloalkenyl-Ring steht, oder A ftr
(CH2)n-CH- steht, worin n eine ganze Zahl von 1 bis 3 und R5 das gleiche
wie RI bedeuten; und 35     R6 und R7 unabhangig voneinander ausgewihit
sind unter Wasserstoff odor Methyl, oder R6 und R7 zusammen flr elne
Methylenbr~cke stehen k6nnen. 2. Verbindung nach Anspruch 1, worin A fUr
einen Cs -7-Cycloalkanyl- oder - Cycloalkenyl-Ring steht. 40  3. Verbindung
nach Anspruch 1, worin A fUr R - (CH2) a-CH- steht. 4. Verbindung nach
Anspruch 1, worin R6 und R7 ausgewahit sind unter Wasserstoff odor Methyl.
50 6. Verbindung nach Anspruch 1, worin R6 und R7 zusammen far elne
MethylenbrUcke stehen. 6. Verbindungen nach Anspruch 1: 1-[2-(1
H-lndol-3-yl)ethyl]-4-(3-methoxy-2-pyridinyl)piperazin: 1 -[2-(1
H-lndol-3-yl)ethylJ-4-(3-trifluoromethyl-2-pyridinyl)piperazin; 56
1 -12-(1 H-lndol-3-yl)ethylJ-4-(3-methoxy-2-pyridinyl)-2-methylpiperazin;
1-[2-(1 H-lndol-3-yllethyl]5 (3-methoxy-2-pyridinyl)-(1
R,4R)-2,5-diazabicyclof2.2.1 I heptan; 1-(2-(1
H-lndol-3-yl)ethylj-4-(6-chlor -2-pyridinyl)piperazin; 1 -[2-(1
H-indol-3-yl)ethyl]-4-(6-methoxy-2-pyridinyl)piperazin: 46   



1-[2-(1 H-Indol-3-yl)ethyl]-5-(3-methoxy-2-pyridinyl)-(1
S,4S)-2,5-diazabicyclo[2.2.1] heptan; 1 -[3-(1
H-indol-3-yl)propyl]-4-(3-methoxy-2-pyridinyl)piperazin: 1-l3-(1
H-Indol-3-yl)propylj-4-(6-chloro-2-pyridinyl)piperazin; 1 -[4-(1
H-Indol-3-yl)butylJ-4-(3-methoxy-2-pyridinyl)piperazin; 5
1-[2-(1 H-Indol-3-yl)ethyl]-4-(6-trifluoromethyl-2-pyridinyl)piperazin;
2-[2-(1 H-Indol-3-yl)ethyl]-5-(6-chloro-2-pyridinyl)-(1
S,4S)-2,5-diazabicyclo[2.2.1 ] heptan; 2-[2-(1
H-Indol-3-yl)ethylJ-5-(6-chloro-2-pyridinyl)-(1
R,4R)-2,5-diazabicyclol2.2.1 ] heptan; 1-[3-(1
H-Indol-3-yl)propyl]-4-(6-trifluoromethyl-2-pyridinyl)piperazin. 1 -4-(1
H-Indol-3-yl)butyl]-4-(6-chloro-2-pyridinyl)piperazin; 10
1-[4-(1 H-Indol-3-yl)butyl]-4-(6-trifluoromethyl-2-pyridinyl)piperazin;
1-[3-(1 H-Indol-3-yI)propylI-4-(4-trifluoromethyl-2-pyridinyl)piperazin.
2-[3-(I H-Indol-3-yl)propyl]-5-(3-methoxy-2-pyridinyl)-(1
S,4S)-2,5-diazabicyclo[2.2.1 ] heptan; 2-[3-(1
H-Indol-3-yl)propyl]-5-(3-methoxy-2-pyridinyl)-(1
R,4R)-2.5-diazabicyclo[2.2.1 ] heptan; 1 -[2-(1
H-Indol-3-yl)ethylj-4-(6-chloro-2-pyridinyl)-2-methylpiperazin; t5
1-[2-(1 H-Indol-3-yl)ethyl]-4-(4-trifluoromethyl-2-pyridinyl)piperazin;
1-[2-(5-Methoxy-1 H-indol-3-yI)-ethyl]-4-(3-methoxy-2-pyridinyl)piperazin;
1-[2-(5-Fluoro-1 H-indol-3-yI)-ethyl]-4-(3-methoxy-2-pyridlnyl)piperazin; 1
-[2-(5-Methoxy-1 H-indol-3-yl)-ethyl]-4-(6-chloro-2-pyridinyl)piperazin;
1-[2-(5-Fluoro-1 H-indol-3-yi)-ethyll-4-(6-chloro-2-pyridinyl)piperazin; 20
1-[2-(1 H-Indol-3-yi)-ethyl]-4-(3-chloro-2-pyridinyl)piperazin;
1-[2-(5-Fluoro-1
H-indol-3-yl)-ethyl]-4-(6-trifluoromethyl-2-pyridinyl)piperazin; 1
-[2-(5-Methoxy-1
H-indol-3-yI)-ethyl]-4-(6-trifluoromethyl-2-pyridinyl)piperazin;
3-[4-[4-(6-Chloro-2-pyridinyl)-1 -piperazinyl]-l -cyclohexen-1
-yI}5-methoxyindol; 3-[444-(8-Chloro-2-pyridinyl)-1
-piperazinylJl--cyclohexen-1 -yl]-1 H-indol; 25
3-[4-[4-(8-Chloro-2-pyridinyl)-1 -piperazinyl-1 -cyclohexan-1-yI]-1
H-indole-5-carboxamid; 1 -[2-(N-Methyl-t
H-indol-3-yl)-ethyl]-4-(3-methoxy-2-pyridinyl)piperazin; 1
-(2-(5,6-Dimethoxy-l
H-indol-3-yl)ethyl]-4-(3-methoxy-2-pyridinyl)piperazin; 1
-[2-(5,6-Dimethoxy-1 H-indol-3-yl)ethyl]-4-(6-chloro-2-pyridinyl)piperazin:
1 -[3-(N-Methyl-1H-indol-3-yl)propyl]-4-(3-methoxy-2-pyridinyl)piperazin;
30
1-[3-(N-Methyl-1H-indol-3-yI)-propyIJ4-(6-chloro-2-pyridinyl)pIperazin:
1-[3-(5-Fluoro-1 H-indol-3-yl)-propyl]-4-(s-chloro-2-pyridinyl)piperazin;
1-[3-(5-Fluoro-1 H-indol-3-yI)-propyl]-4-(3-methoxy-2-pyridinyl)piperazin.
1 -[2-(l H-Indol-3-yl)ethyl]-4-(5-chloro-2-pyridinyl)piperazn; 1
-[2-[N-Methyl-1 H-indol-3-yl)-ethylj4-(6-chloro-2-pyridinyl)piperazin; 36
1 -[2-(5-Chloro-1 H-indol-3-yl)-ethyl]-4-(3-methoxy-2-pyridinyl)piperazin.
1 -[2-(5-Chloro-1 H-indol-3-yI)-ethyl}4-(6-chloro-2-pyridinyl)piperazin; 



1-[2-(5-Chloro-tH-indol-3-yl)
ethyl}-4-(6-trifluoromethyl-2-pyridinyl)piperazin; x K..>
1-[2-(l H-indol-3-yl)ethyl] -4-(3-methoxy-2-pyridinyl)-2-methyl-piperazin;
4-(6-chloro-2-pyridinyl)-1-[2-(6-methoxy-l H-indol-3-yl)ethyl]-piperazin;
40              1-[2-6-Methoxy-1 H-indol-3-yl)
ethyl]-4-(3-methoxy-2-pyridinyl)-piperazin: 1-[3-(l
H-Indol-3-yl)-3-methylpropyI}4-(6-chloro-2-pyridinyl)-piperazin; 1 -[3-(1
H-Indol-3-yI)-3-methylpropyI4-(3-methoxy-2-pyridinyl)-piperazin 1
-(2-(5,6-Dimethoxy-1
H-indol-3-yl)ethyIJ4-(6-trifluoromethyl-2-pyridinyl)piperazin;
3-[4-[4-(6-Chloro-2-pyridinyl)-1
-piperazinyl]-1-cyclohexen-1-yI]-5-fluoro-1 H-indol; 45
4-(5-Chloro-3-methoxy-2-pyridinyl) -1-[3-(1
H-indol-3-yl)propylJpiperazine-hydrochlorid; 4-(6-Chloro-2-pyridinyl)-1
-[3-(1 H~indol-3-yl)propyl]-2-methyl-piperazin; 7. Verfahren zur
Herstellung der Verbindungen nach den AnsprUchen 1 bis 6, dadurch
gekennzeichnet, daB man 60 S6 47    EP O 345 808 B1 A) eine Verbindung der
allgemeinen Formel II: 5
,l CH2) n-CO2H R to                   .                ~~~~~~~~~~~~R 10
reagieren 1110t mit elner Verbindung der aligerneinen Formel R5-M, worin M
ein Metalloid bedeutet, 1s       um eine Verbindung der aligemelnen Formel
VI zu erhalten: J
~~~~~~~~~~~~~~Rs I 20                                   ,[ CH2) ~~~~n-CNOH
20 R R 25 30        eine Verbindung der allgemeinen Formel VI mit einem
Reagens Y-X reagieren liSt, worin X for sine Abgangsgruppe und Y fUr sin
Wasserstoffatom oder sin Gegenion steht, um eine Verbindung der
allgerneinen Formel V zu erhalten: 35
is CH2) n-CHX 



40                                  R (U) 45 sine Verbindung der
allgemeinen Formel V mit einer Verbindung der allgerneinen Formel III
reagieren lSt: 50 56 48    EP 0 345 808 B1                          c   L
M   S 5 10 un eine Verbindung der aligemeinen Formel la zu erhalten R 25
oder B) eine Verbindung der allgemeinen Formel la odor ei aktives
Aquivalent davon mit eoner Verbin- 30        dung der allgernenen Formel
III reagleren 14Bt, urn eine Verbindung der ailgemeinen Formel IV zu
erhalten: 36
R R 3                  r4 N          4 N         it 40
N R 55 46 ~ ~ ~ ~ ~ ~ ~ ~~~4 eine Verbindlung der aligemneinen Formel IV
mit 95 -M reagieren 111t, worin Rs wie oben definiert ist, urn elne
Verbindlung der allgerneinen Formel la zu erhalten, odor C) elne
Verbindlung der aligerneinen Formal III reduktiv alkyliert mit elner
Verbindlung der aligemnei- nen Formel X 50 65 49    



5 10 worin f und g fir Zahlen von 0 bis 5 stehen, mit der MaBgabe, daB f +
g 3, 4 odor 5 ergeben muR, um eine Verbindung der aligemeinen Formel IX zu
erhalten: 15 CH2            -0              R 20
H2)1 (IX) 25 eine Verbindung der allgemeinen Formel IX entschUtzt, um eine
Verbindung der aligemeinen Formel VI1I zu erhalten 30
it R~~~~~ 35 40 eine Verbindung der allgemeinen Formel VIII mit einer
Verbindung der allgemeinen Formel VIl kondensiert 45
ft3_ " ft~~~~t R X 50                                               (WI )
um eine Verbindung der allgemeinen Formel lb zu erhalten 65 50    EP 0 345
808 B1                           *   C L   M   S   * 10
(I b) und, falls gewUnscht, eine Verbindung der allgemeinen Formel lb zu
einer Verbindung der allgemel- nen Formel Ic reduziert: 76 RJ 3 4 R 2
7~~~~ 20                          R3                  (cN12),
f 0      ' R R~~~R 



25                                                        (Ic) oder D) elne
Verbindung der allgemeinen Formel Vill mit elner Verbindung der allgemeinen
Formel X 30        kondensiert, um eine Verbindung der allgemeinen Formel
XAl zu erhalten 35 < :t 3 45
(XII) eine Verbindung der allgemeinen Formel XAl reduziert und
deketalisiert, um elne Verbindung der allgemeinen Formel Xi zu erhalten: 50
65 51    EP 0 345 808  1                            *   c   L   M   S 0 5
R3 10 (XI) 15       eine Verbindung der aligemeinen Formel XI mit einer
Verbindung der aligemeinen Formel III kondensiert, urn eine Verbindung der
aligemeinen Formel Ic zu erhalten, wobel die Symbole RI bis R9 und n wie in
Anspruch 1 definiert sind, und, falls gewUnscht, eine so erhaltene
Verbindung der Formel I in ein pharmazeutisch akzeptables
Sdureadditionssalz davon UberfOhrt wird. 20 . Pharmazeutisches Mittel,
umfassend wenigstens eine Verbindung der AnsprUche 1 bis 6, gegebenen-
falls zusammen mit einem pharmazeutischen Trfiger und/oder Adjuvans. 9.
Pharmazeutisches Mittel nach Anspruch 8 in Dosiseinheitsform, geeignet zur
systemischen Verabrel- 25     chung an einen S~ugerwirt, umfassend einen
pharmazeutischen Trager und etwa 1 bis 500 mg wenigstens einer Verbindung
der AnsprUche 1 bis 6. 10. Verfahren zur Herstellung der pharmazeutischen
Mittel nach den AnsprOchen 8 oder 9, wobei man wenigstens eine Verbindung
der AnsprUche 1 bis 6 in elner zur systemischen Verabreichung geeigne- 30
ten Form, vorzugsweise in Dosiseinheitsform, bereitstellt, und
gegebenenfalls in einem pharmazeuti- schen Trager aufnimmt. 11. Verwendung
von wenigstens einer Verbindung der Anspr~che 1 bis 6 zur Herstellung eines
pharmazeu- 



tischen Mittels zur Verbesserung eines unerwOnschten Depressions-Zustandes
bei einem Siuger 35 PatentansprUche fUr folgenden Vertragsstaat: ES 1.
Verfahren zur Herstellung einer Verbindung der Formel I und pharmazeutisch
akzeptabler Sdureaddi- tionssalze davon, 40 R                           Nth
R~K 50 (I) worin 55     RI und R2 unabhangig voneinander ausgewihit sind
unter CI -4-Alkyl oder Wasserstoff; R3, R4, Rs und R9 unabhangig
voneinander ausgewahit sind unter Wasserstoff, C1-4-AMkyl, Ci-4- Alkoxy,
Carbamid, Halogen, Trifluormethyl und Thio-C, -4-alkyl, mit der MaBgabe,
daB R8 und R9 nicht glelchzeitig ftr Wasserstoff stehen k6nnen; 52
111111111111111111111111 EP 0 345 808 B1                                c
L   M   S A fOr elnen CS -7-Cycloalkanyl- oder -Cycloalkenyl-Ring steht,
oder A fUr (CH2)n-CH- steht, worin n eine ganze Zahl von 1 bis 3 und R5 das
gleiche wie RI bedeuten; und R6 und R7 unabhdngig voneinander ausgewihit
sind unter Wasserstoff oder Methyl, oder R6 und R7 s      zusammen fOr eine
Methylenbrlcke stehen k6nnen. dadurch gekennzeichnet, dal man A) eine
Verbindung der ailgemeinen Formel 11: 10
,[ Clt 2) n-CO2M R3 R X~~R2 t5~~~~~~~~~~~~~~~~~I 18 20        reagieren
I1Bt mit einer Verbindung der allgemeinen Formel R5-M, worin M ein
Metalloid bedeutet, um eine Verbindung der allgemeinen Formel VI zu
erhalten: 25 36        eine Verbindung der allgemeinen Formel VI mit einem
Reagens Y-X reagieren 13Bt, worin X fUr sine 



Abgangsgruppe und Y fOr ein Wasserstoffatom oder sin Gegenion steht, um
eine Verbindung der aligemeinen Formel V zu erhalten: 40
CH~~~~~~U2) n-4!:X 40~ ~ ~ ~~~~< 32 0         seine Verbindung der
aligemeinen Formel V mit einer Verbindung der aligemeinen Formel Ill
reagieren la1t: 55 53    EP 0 345 808 B1 5 ( II I) 10 urn eine Verbindung
der aligemeinen Formel la zu erhalten 15
A' Re 20                                                            f t7 25
C Ia) oder B) eine Verbindung der allgemeinen Formel 11 oder eln aktives
Aquivalent davon mit einer Verbin- dung der aligemeinen Formel 1II
reagieren 16Bt, um eine Verbindung der allgemeinen Formel IV zu 30
erhalten: Rd 35                          ~~~~~~~CHI) 40 (1 ) 45       eine
Verbindung der allgemeinen Formel IV mit R5-M reagieren 158t, worin R5 wie
oben definiert ist, urn eine Verbindung der allgemeinen Formel la zu
erhalten, oder C) elne Verbindung der aligemeinen Formel III redukliv
alkyllert mit einer Verbindung der allgemel- nen Formel X 50 55 54  



EP 0 345 808 B1                                c   L M   S 10 worin f und g
fOr Zahlen von 0 bis 5 stehen, mit der Malgabe, daD f + g 3, 4 oder 5
ergeben muB, urn eine Verbindung der allgemeinen Formel IX zu erhalten: 15
20 CIX) 25 eine Verbindung der allgemeinen Formel IX entschUtzt, um eine
Verbindung der aligemeinen Formel Vil zu erhalten 30
its (CM2) 35 CUll!) 40        elne Verbindung der allgemeinen Formel Vil
mit elner Verbindung der aligemeinen Formel VAl kondensiert 48 60
C9ll) um elne Verbindung der allgemeinen Formel lb zu erhalten 55 55    EP
0 345 808 B1 10
(lb) und, falls gewUnscht, eine Verbindung der allgemeinen Formel lb zu
einer Verbindung der aligemel- nen Formel Ic reduziert: 15 R~~~~~R
v~~~~~~~~~~~~~~~~~~~C                                             itC ) &
20 (IC) oder D) olne Verbindung der allgemeinen Formel VIII mit einer
Verbindung der allgemeinen Formel X 



30        kondensiert, um eine Verbindung der allgemeinen Formel XAl zu
erhalten S5                                          ~~~~~~~~~~0 35 40
it 45                                  ~~~~~~~~~(XI I) eine Verbindung der
aligemeinen Formel XlI reduziert und deketalisiert, um eine Verbindung der
allgemeinen Formel Xi zu erhalten: so 55 56    EP 0 345 808 B1 0 5 1 (XI)
15         eine Verbindung der aligemelnen Formel XI mit einer Verbindung
der aligemeinen Formel III kondensiert, um eine Verbindung der allgemeinen
Formel Ic zu erhalten, wobei die Symbole RI bis R9 und n wie in Anspruch 1
definiert sind, und, falls gew()nscht, eine so erhaltene Verbindung der
Formel I in ein pharmazeutisch akzeptables Saureadditionssalz davon
UberfUhrt wird. 20 2. Verfahren gemaB Anspruch 1, wobei A fOr einen
Cs-7-Cycloalkanyl- oder- Cycloalkenyl-Ring steht. 3. Verfahren geman
Anspruch 1, wobei A fUr 25 RS - (CH2) n-CH- 30      steht. 4. Verfahren
gemgB Anspruch 1, wobel R6 und R7 ausgewahit sind unter Wasserstoff odor
Methyl. 5. Verfahren gemaB Anspruch 1, wobei R6 und R7 zusammen fOr eine
MethylenbrOcke stehen. 35 6. Verfahren gemAS Anspruch 1 zur Herstellung
von: 1-[2-(1 H-lndol-3-yl)ethyll-4-(3-methoxy-2-pyridinyl)piperazin; K.>
1-[2-(1 H-indol-3-yl)ethyl]-4-(3-trifluoromethyl-2-pyridinyl)piperazin; 1
-[2-(1 H-Indol-3-yl)ethyl]-4-(3-methoxy-2-pyridinyl)-2-methylpiperazin; 



40          1-[2-(1 H-Indol-3-yl)ethyl]-5-(3-methoxy-2-pyridinyl)-(1
R,4R)-2,5-diazabicyclo[2.2.1] heptan; 1 -[2-(l
H-Indol-3-yl)ethylj-4-(6-chlor -2-pyridinyl)piperazin;
1-[2-(1H-lndol-3-yl)ethyli-4-(6-methoxy-2-pyridinyl)piperazin: 1 -[2-(1
H-lndol-3-yl)ethyl]-5-(3-methoxy-2-pyridinyl)-(1
S,48)-2,5-diazabicyclo[2.2.1 ] heptan; 1-[3-(1
H-Indol-3-yl)propyl]-4-(3-methoxy-2-pyridinyl)piperazin; 45
1-[3-(1 H-indol-3-yl)propyl]-4-(6-chloro-2-pyridinyl)piperazin; 1-[4-(1
H-lndol-3-yl)butyl-4-(3-methoxy-2-pyridinyl)piperazin; 1 -[2-(1
H-lndol-3-yl)ethyl]-4-(6-trifluoromethyl-2-pyridinyl)piperazin; 2-[2-(1
H-Indol-3-yl)ethyl]-5-(6-chloro-2-pyridinyl)-(1
S,4S)-2,5-diazabicyclo[2.2.1 ] heptan; 2-[2-(1
H-Indol-3-yl)ethyl]-5-(6-chloro-2-pyridinyl)-(1
R,4R)-2,5-diazabicyclo[2.2.1] heptan; 50          1-[3-(1
H-Indol-3-yl)propyl]-4-(6-trifluoromethyl-2-pyridinyl)piperazin; 1 -[4-(1
H-lndol-3-yl)butyl]-4-(6-chloro-2-pyridinyl)piperazin; 1 -[4(1
H-Indol-3-yl)butyl]-4-(6-trifluoromethyl-2-pyridinyl)piperazin.
1-[3-(lH-indol-3-yl)propyl]-4-(4-trifluoromethyl-2-pyridinyl)piperazin.
2-[3-(1 H-lndol-3-yl)propyl] 5-(3-methoxy-2-pyridInyl).(1
S,4S)-2,5-diazabicyclo[2.2.1 ] heptan; 55          2-[3-(1
H-lndol-3-yl)propyl]-5-(3-methoxy-2-pyridinyl)-(l
R,4R)-2,5-diazabicyclo[2.2.1] heptan; 1-[2-(1
H-ndol-3-yl)ethyl}4-(6-chloro-2-pyridinyl)-2-methylpiperazin; 1-[2-(1
H-lndol-3-yl)ethyl]-4-(4-trifluoromethyl-2-pyridinyl)piperazin;
1-[2-(5-Methoxy-1 H-indol-3-yI)-ethyl]4-(3-methoxy-2-pyridinyl)piperazin;
57    EP 0 345 808 B1                                       c   L   M   S 1
-12-(5-Fluoro-1 H-indol-3-yl)-ethyl]-4-(3-methoxy-2-pyridinyl)piperazin;
1-[2-(5-Methoxy-1 H-indol-3-yI)-ethyl]-4-(6-chloro-2-pyridinyl)piperazin;
1-[2-(5-Fluoro-l H-indol-3-yl)-ethyl]-4-(6-chloro-2-pyridinyl)piperazin;
1-[2-(1 H-Indol-3-yl)-ethyl]-4-(3-chloro-2-pyridinyl)piperazin; 5
1-[2-(5-Fluoro-1
H-indol-3-yl)-ethylj-4-(6-trifluoromethyl-2-pyridinyl)piperazin:
1-[2-(5-Methoxy-1
H-indol-3-yl)-ethyl]-4-(6-trifluoromethyl-2-pyridinyl)piperazin;
3-[4-[4-(6-Chloro-2-pyridinyl)-1 -piperazinyl]-1 -cyclohexen-1
-yl]-5-methoxyindol; 3-[4-[4-(6-Chloro-2-pyridinyl)-1-piperazinyll]-
-cyclohexen-1-yI]-1 H-indol;
3-[4-[4-(6-Chloro-2-pyridinyl)-1-piperazinyl]-1-cyclohexen-1-yIj-1
H-indole-5-carboxamid; to           1-(2-(N-Methyl-1
H-indol-3-yl)-ethyl]-4-(3-methoxy-2-pyridinyl)piperazin;
1-[2-(5,6-Dimethoxy-1
H-indol-3-yl)ethyl]-4-(3-methoxy-2-pyridinyl)piperazin;
1-(2-(5,6-Dimethoxy-1
H-indol-3-yl)ethyl]-4-(6-chloro-2-pyridinyl)plperazin; 1 -[3-(N-Methyl-l
H-indol-3-yl)-propyl]-4-(3-methoxy-2-pyridinyl)piperazin; 



t -[3-(N-Methyl-l H-indol-3-yl)-propyl]-4-(6-chloro-2-pyridinyl)piperazin;
tS           1 -[3-(5-Fluoro-1
H-indol-3-yI)-propyl}4-(6-chloro-2-pyridinyl)piperazin; 1 -E3-(5-Fluoro-1
H-indol-3-yI)-propyl]-4-(3-methoxy-2-pyridinyl)piperazin; 1 -[2-(1
H-Indol-3-yl)ethyl}4-(5-chloro-2-pyridinyl)piperazin; 1 -[2-[N-Methyl-l
H-indol-3-yI)-ethyl]-4-(6-chloro-2-pyridinyl)piperazin; 1-[2-(5-Chloro-1
H-indol-3-yl)-ethyl}-4-(3-methoxy-2-pyridinyl)piperazin; 20
1-[2-(5-Chloro-1 H-indol-3-yI)-ethyl]-4-(6-chloro-2-pyridinyl)piperazin; 1
-[2-(5-Chloro-1 H-indol-3-yl)
ethyl]-4-(6-trifluoromethyl-2-pyrldinyl)piperazin; 1 -[2-(1
H-lndol-3-yl)ethylJ -4-(3-methoxy-2-pyridinyl)-2-methyl-piperazin;
4-(6-Chloro-2-pyridinyl)-1 -[2-(6-methoxy-1 H-indol-3-yl)ethylj-piperazin;
1 -[2-6-Methoxy-1 H-indol-3-yl) ethyl]-4-(3-methoxy-2-pyridinyl)-piperazin;
25           1-[3-(1
H-lndol-3-yl)-3-methylpropyl}-4-(6-chloro-2-pyridinyl)-piperazin; 1-[3-(1
H-lndol-3-yl)-3-methylpropyl}-4-(3-methoxy-2-pyridinyl)-piperazin; 1
-[2-(5.6-Dimethoxy-1
H-indol-3-yl)ethylj-4-(6-trifluoromethyl-2-pyridinyl)piperazin;
3-[4-[4-(6-Chloro-2-pyridinyl)-1-piperazinylJ-1 -cyclohexen-1
-yl}-5-fluoro-1 H-indol; 4-(5-Chloro-3-methoxy-2-pyridinyl) -1-[3-(I
H-indol-3-yl)propyl]-piperazine-hydrochlorid; 30
4-(6-Chloro-2-pyridinyl)-1-[3-(1 H-indol-3-yl)propylj-2-methyl-piperazin;
7.  Verfahren zur Herstellung eines pharmazeutischen Mittels, wobei man
wenigstens eine Verbindung gemaB den Ansprl~chen 1 bis 6 in einer zur
Verabreichung geeigneten Form bereitstellt, gegebenenfalls aufgenommen in
einen pharmazeutischen Trager und/oder Adjuvans. 36 &   Verfahren zur
Herstellung eines pharmazeutischen Mittels nach Anspruch 7 in
Dosiseinheitsform, geeignet zur systemischen Verabreichung an sinen
Saugerwirt, wobei man einen pharmazeutischen Trager mit etwa 1 bis 500 mg
von wenigstens einer Verbindung gemAB den Ansprlchen 1 bis 6 vermischt. 40
PatentansprOche fUr folgenden Vertragsstaat: GR 1.  Verbindung der Formel I
und pharmazeutisch akzeptable Slureadditionssaize davon, 45
f6 RI\ft 50~~~~ RAX 55
(1) worin 58   



EP 0 345 80881                                  *   C   L   M     S RI und
R2 unabhangig voneinander ausgewahit sind unter CI -4-Alkyl oder
Wasserstoff; R3, R4, R8 und R9 unabhdngig voneinander ausgewahlt sind unter
Wasserstolf, CI-4-Alkyl, Ci-4- Alkoxy, Carbamid, Halogen. Trifluormethyl
und Thio-C, -4-alkyl, mit der Maflgabe, daB R8 und R9 nicht gleichzeitig
flr Wasserstoff stehen k6nnen; 5       A fUr einen C5 -7-Cycloalkanyl- oder
-Cycloalkenyl-Ring steht, oder A f~r (CH2),-CH- steht, worin n eine ganze
Zahl von 1 bis 3 und R5 das gleiche wie RI bedeuten; und Rr und R7
unabhdngig voneinander ausgewihIt sind unter Wasserstoff oder Methyl, oder
R6 und R7 zusammen fUr eine Methylenbrucke stehen konnen. 10 2.  Verbindung
nach Anspruch 1, worin A far einen Cs-7-Cycloalkanyl- oder -
Cycloalkenyl-Ring steht. 3.  Verbindung nach Anspruch 1, worin A fUr 15 R5
- (CH2) a-CH- 20       steht. 4.  Verbindung nach Anspruch 1, worin R6 und
R7 ausgew~hlt sind unter Wasserstoff odor Methyl. 5.  Verbindung nach
Anspruch 1, worin R6 und R7 zusammen fUr eine MethylenbrUcke stehen. 25 6.
Verbindungen nach Anspruch 1:
1-[2-(lH-lndol-3-yl)ethylJ-4-(3-mothoxy-2-pyridinyl)plperazin; 1-[2-(l
H-lndol-3-yl)ethylj-4-(3-trifluoromethyl-2-pyridinyl)piperazin; 1 -[2-(l
H-lndol-3-yl)ethyl}4-(3-methoxy-2-pyridinyl)-2-methylpiperazin; 1-12-(1
H-lndol-3-yl)ethyl}5-(3-methoxy-2-pyridinyl)-(1
R4R)-2,5-diazabicycloE2.2.11 heptan; 30           1-[2-(1
H-lndol-3-yl)ethyl}-4-(B-chlor -2-pyridinyl)piperazin; 1-[2-(1
H-Indol-3-yl)ethyl]-4-(6-methoxy-2-pyridinyl)piperazin; 1-[2-(1
H-lndol-3-yl)ethyl]-5-(3-methoxy-2-pyridinyl)-(1
S,4S)-2,5-dlazabicyclo[2.2.1 ] heptan; 1 -[3-(l
H-lndol-3-yl)propyl]-4-(3-methoxy-2-pyridinyl)piperazin; 1 -[3-(l
H-lndol-3-yl)propyl]-4-(6-chloro-2-pyridinyl)piperazin; 35
1-[4-(1 H-lndol-3-yl)butyl]-4-(3-methoxy-2-pyridinyl)piperazin; 1-[2-(1
H-Indol-3-yl)ethyl]-4-(6-trifluoromethyl-2-pyridinyl)piperazin; 2-[2-(1
H-lndol-3-yl)ethyl]-5-(6-chloro-2-pyridinyl)-(1
S,4S)-2,5-diazabicyclol2.2.1 ] heptan; 2-(2-(i
H-lndol-3-yl)ethyl]-5-(6-chloro-2-pyridinyl)-(1
R,4R)-2,5-diazabicyclo[2.2.11 heptan; 1 -3-(1
H-Indol-3-yl)propyl]-4-(6-trifluoromethyl-2-pyridinyl)piperazin; 40
1  -(I-(1 H-Indol-3-yl)butyl]-4-(6-chloro-2-pyridinyl)piperazin; 1 -[4-(1
H-lndol-3-yl)butyl]-4-(6-trifluoromethyl-2-pyridinyl)piperazin; 



1-[3-(1 H-indol-3-yl)propyl}-4-(4-trifluoromethyl-2-pyridinyl)piperazin;
2-[3-(1 H-lndol-3-yl)propyl}-5-(3-methoxy-2-pyridinyl)-(1
S,4S)-2,5-diazabicyclo[2.2.1 ] heptan; 2-[3-(1
H-lndol-3-yl)propyl]-5-(3-methoxy-2-pyridinyl)-(1
R,4R)-2.5-dlazabicyclo[2.2.1  heptan; 46           1-[2-(1
H-lndol-3-yl)ethyl]-4-(6-chloro-2-pyridinyl)-2-methylpiperazin; 1 -[2-(1
H-lndol-3-yl)ethyl}-4-(4-trifluoromethyl-2-pyridinyl)piperazin; 1
-[2-(5-Methoxy-I H-indol-3-yl)-ethyll-4-(3-methoxy-2-pyridinyl)piperazin;
1-[2-(5-Fluoro-1 H-indol-3-yl)-ethyl}4-(3-methoxy-2-pyridinyl)piperazin;
1-[2-(5-Methoxy-1 H-indol-3-yi)-ethyl1-4-(6-chloro-2-pyridinyl)piperazin;
50           1-[2-(5-Fluoro-1
H-indol-3-yl)-ethyl]-4-(6-chloro-2-pyridinyl)piperizin; 1 -[2-(1
H-lndol-3-yl)-ethylJ-4-(3-chloro-2-pyridinyl)piperazin; 1 -[2-(5-Fluoro-l
H-indol-3-yl)-ethyl]-4-(6-trifluoromethyl-2-pyridinyl)piperazin: 1
-[2-(5-Methoxy-1
H-indol-3-yl)-ethyl]-4-(6-trifluoromethyl-2-pyridinyl)piperazin:
3-[4-[4-(6-Chloro-2-pyridinyl)-1-piperazinyll-1 -cyclohexen-1
-yll-5-methoxyindol; 55
3-[4-[4-(6-Chloro-2-pyridinyl)-1-piperazinyl]-l -cyclohexen-1-yl]-1
H-indol; 3-[4'[4-(6-Chloro-2-pyridinyl)-1
-piperazinyl]-l-cyclohexon-1-yl]-1 H-indole-5-carboxamid; 1
-[2-(N)-Methyl-1 H-indol-3-yl)-ethyl]-4-(3-methoxy-2-pyridinyl)piperazin; 1
-[2-(5,6-Oimethoxy-1
H-indol-3-yl)ethyl}-4-(3-methoxy-2-pyridinyl)piperazin; 59    I
111111111111111111111111111 EP 0 345 808 B1   c   L   M   S
1-[2-(5,6-Dimethoxy-1
H-indol-3-yl)ethyl]-4-(6-chloro-2-pyridinyl)piperazin; 1 -[3-(N-Methyl-1
H-indol-3-yl)-propyl]-4-(3-methoxy-2-pyridinyl)piperazin; 1 -[3-(N-Methyl-1
H-lndol-3-yl)-propyl]-4-(6-chloro-2-pyridinyl)piperazin; 1 -[3-(5-Fluoro-1
H-indol-3-yl)-propyl]-4-(6-chloro-2-pyridinyl)piperazin; 5           1
-[3-(5-Fluoro-1 H-indol-3-yl)-propyl]-4-(3-methoxy-2-pyridinyl)piperazin;
1-[2-(1 H-lndol-3-yl)ethyl]-4-(5-chloro-2-pyridinyl)piperazin;
1-[2-[N-Methyl-i H-indol-3-yI)-ethyl]-4-(6-chloro-2-pyridinyl)piperazin; 1
-[2-(5-Chloro-1 H-indol-3-yl)-ethyl]-4-(3-methoxy-2-pyridinyl)piperazin; 1
-(2-(5-Chloro-1H-indol-3-yl)-ethyl]-4-(6-chloro-2-pyridinyl)piperazinu 10
1 -[2-(5-Chloro-1 H-indol-3-yl)
ethylJ-4-(6-trifluoromethyl-2-pyridinyl)piperazin; 1 -12-(1
H-lndol-3-yl)ethyl] -4-(3-methoxy-2-pyridinyl)-2-methyl-piperazin;
4-(6-Chloro-2-pyridinyl)-1 -[2-(6-methoxy-1 H-indol-3-yl)ethyll-piperazin;
1-[2-6-Methoxy-1 H-indol-3-yi) ethyl]-4-(3-methoxy-2-pyridinyl)-piperazin;
1-[3-(1 H-Indol-3-yI)-3-methylpropylJ-4-(6-chloro-2-pyridinyl)-piperazin; 



i5           1 -[3-(1
H-Indol-3-yl)-3-methylpropyl-4-(3-methoxy-2-pyridinyl)-piperazin; 1
-[2-(5,6-Dimethoxy-1
H-indol-3-yl)ethyl]-4-(6-trifluoromethyl-2-pyridinyl)piperazin;
3-[4-[4-(6-Chloro-2-pyridinyl)-1-piperazinyl]-1 -cyclohexen-1
-ylJ-5-fluoro-1 H-indol; 4-(5-Chloro-3-methoxy-2-pyridinyl) -1 -[3-(1
H-indol-3-yl)propyl]-piperazine-hydrochlorid; 4-(6-Chloro-2-pyridinyl)-1
-[3-(1 H-indol-3-yl)propyl}-2-methyl-piperazin; 20 7.  Verfahren zur
Herstellung der Verbindungen nach den AnsprUchen 1 bis 6, dadurch
gekennzeichnet, daB man A) eine Verbindung der allgemeinen Formel II: 25
CH2) n-CO2H 30 R             l~R' 35 reagieren I1Bt mit einer Verbindung
der aligemeinen Formel R5-M, worin M ein Metalloid bedeutet, urn elne
Verbindung der allgemeinen Formel VI zu erhalten: 40
-                         5 CHO) n-NHOH (Ul, 50 sins Verbindung der
aligememnen Formel Vl mit einem Reagens Y-X reagieren liSt, worin X flr
sine Abgangsgruppe und Y fUr sin Wasserstoffatom oder sin Gegenion steht,
urn eine Verbindung der allgerneinen Formel V zu erhalten: 56 60    IR 5 10
eine Verbindung der aligemeinen Formel V mit einer Verbindung der
allgemeinen Formel III reagieren 9lat: 16 its 20
it'  25 



um eine Verbindung der allgemeinen Formel la zu erhalten Ri 30
it                      it5 Rx~   ~    C2 a-sCH-            14N       g 35
R 40 oder B) eine Verbindung der allgernelnen Formel 11 oder ei aktives
Aquivalent davon mit einer Verbin- dung der allgemeinen Formel III
reagieren WAit, um eine Verbindung der allgemeinen Formel IV zu erhalten:
46 Rd 0                     Rt 50                                    C~{HO)
orC--Nit U 55 CIU)    eine Verbindung der allgemeinen Formel IV mit R5-M
reagieren IdBt, worin R5 wie oben definiert ist, um eine Verbindung der
allgemeinen Formel la zu erhalten, oder C) eine Verbindung der allgemeinen
Formel III reduktiv alkyliert mit elner Verbindung der aligemei- nen Formel
X 5 0    0 10                                         (HC)f   (.CH2)9 (X)
15 worin f und g far Zahlen von 0 bis 5 stehen, mit der Ma~gabe, daB f + g
3, 4 oder 5 ergeben muR, um eine Verbindung der alLgemeinen Formel IX zu
erhalten: 20 30 eine Verbindung der aligemeinen Formel IX entschUtzt, um
eine Verbindung der allgemeinen Formel Vil zu erhalten Rd v
=(CH  )  )   \, <             H2) 



40                            < 45        eine Verbindung der allgerneinen
Formel Vil mit einer Verbindung der aligemeinen Formel VII kondensiert so.
R~~~R 55                                              C(VII : urn eine
Verbindung der allgemeinen Formel lb zu erhalten 62    EP 0 345 808 B1
*   C   L   M   S   * und, falls gewianscht, eine Verbindung der
aligerneinen Formel lb zu einer Verbindung der aligernel- nen Formel Ic
reduziert: 15 25 odor D) eine Verbindung der aligemeinen Formel VIbI mit
einer Verbindung  der allgemeinen Formel X 30        kondensiert, urn ine
Verbindung der ailgereinen Formel Xll zu erhalten R        '~RI (CH0/ 35
sk~~~~~~~~R 25                                              COXII) eine
Verbindung der aligemeinen Formel XII reduziert und deketalisiert, ur ein
Verbindung der aVlgemeinen Formel XI zu erhalten: 60 56 63    EP 0 345 808
B1                             *   C   L   M   S 10
R (XI) 15       eine Verbindung der aligemeinen Formel Xi mit elner
Verbindung der aligemeinen Formel III kondensiert, urn eine Verbindung der
aligemeinen Formel Ic zu erhalten, wobei die Symbole RI bis R9 und n wie in
Anspruch 1 definiert sind, und, 



_  /          falls gewOnscht, eine so erhaltene Verbindung der Formel I in
ein pharmazeutisch akzeptables Saureadditonssalz davon OberfUhrt wird. 20
8. Verfahren zur Herstellung eines pharmazeutischen Mittels, wobei man
wenigstens eine Verbindung der AnsprUche 1 bis 6 in einer zur Verabreichung
geeigneten Form bereitstellt, gogebenenfalls aufgenom- men in einen
pharmazeutischen Trager und/oder Adjuvans. 25  9. Verfahren zur Herstellung
eines pharmazeutischen Mittels nach Anspruch 8 in Dosiseinheitsform,
geeignet zur systemischen Verabreichung an einen S~ugerwirt, wobel man
einen pharmazeutischen Triger mit etwa 1 bis 500 mg von wenigstsns einer
Verbindung der Anspriche 1 bis 6 vermischt. 10. Verwendung von wenigstens
einer Verbindung der Ansprlche 1 bis 6 zur Herstellung eines pharmazeu- 30
tischen Mittels zur Verbesserung eines unerwlnschten Depressions-Zustandes
bei einem Sauger. Revendlcatlons Revendlcatlons pour les Etats contractants
sulvants: AT, BE, CH, DE, FR, GB, IT, Li, LU, NL, SE 35 1. Compose de
formule I et les sels d'addition d'un acide pharmaceutiquement acceptables
de celul-ci. R'~~~~~~~~i XRQ R 45                              It ob 50
RI et R2 sont ind~pendamment choisis parmi un alkyle en Ct-f ou un
hydrogene; R3, R4, RO et R9 sont ind~pendamment choisis parmi un hydrogbne,
un alkyle en C1 -4, un alcoxy en Ct -4, un carbamide, un halogbne, un
trifluorom~thyle et un thio-alkyle en Ct -f, avec la condition que Rs et R9
ne peuvent pas 8tre tous les deux un hydrogbne en mome temps; A est un
cycle cycloalc6nyle, ou cycloalcanyle en Cs -7, OU 65         A est 64    5
ob n est un entier de 1 A 3 et Rs est identique A RI; et R6 et R7 sont
inddpendamment choisis parmi un hydrogene, un m6thyle ou R6 et R7 peuvent
Otre pris ensemble comme un pont methylene. 2.  Composd selon la
revendication 1, ou A est un cycle cycloalc6nyle ou cycloalcanyle en Cs -7
10 3. Compose selon la revendication 1, ob A est R5 65
(CH2) n--CH-. 4. Compose selon la revendication 1, ob R6 et R7 sont choisis
parmi un hydrogene ou un methyle. 



20 5.  Compos6 selon la revendication 1, ob RG et R7 sont pris ensemble
comme un pont methylene. 6. Composes selon la revendication 1: 1-[2-(1
H-indol-3-yl)ethyl]-4-(3-m6thoxy-2-pyridinyl)piperazine; 1 -[2-(1
H-indol-3-yl)6thyl]-4-(3-trifluoromethyl-2-pyridinyi)piporazlne; 25
1-[2-(1 H-indol-3-yl)6thyl]-4-(3-m6thoxy-2-pyridinyl)-2-methylpiperazine;
1-[2-(1 H-indol-3-yl)6thyl]-5-(3-mdthoxy-2-pyridinyl)-(1
R,4R)-2,5-diazabicyclo[2.2.1 ]heptane; 1-[2-(1
H-indol-3-yl)4thyli-4-(6-chloro-2-pyridinyl)-piperazine; 1-[2-(1
H-indol-3-yl)6thylJ-4-(6-methoxy-2-pyridinyl)-piperazine; 1-[2-(1
H-indol-3-yl)othyl]-5-(3-m~thoxy-2-pyridinyl)-(1
S,4S)-2,5-diazabicyclo[2.2.1 ] heptane; 30            1-[3-(1
H-indol-3-yl)propylj4-(3-m~thoxy-2-pyridinyl)piperazine: 1 -[3-(1
H-indol-3-yl)propyli-4-(6-chloro-2-pyridinyl)pipdrazine; 1 -[4-(1
H-indol-3-yl)butyl]-4-(3-mgthoxy-2-pyridinyl)pip~razine; 1 -[2-(1
H-indol-3-yl)6thyl]-4-(6-trifluoromethyl-2-pyridinyl)piporazine; 2-[2-(1
H-indol-3-yl)ethyl}5-(6-chloro-2-pyridinyl)-(1 S,4S)-2,5-diazabicyclo[2.2.1
]heptane; 35            2-[2-(1
H-lndol-3-yl)thylj-5-(6-chloro-2-pyridinyl)-(1 R,4R)-2,5-diazabicyclo[2.2.1
]heptane; 1 -[3-(l
H-indol-3-yl)propyl}4-(6-trifluorom~thyl-2-pyridinyl)piperazine; 1 -[4-(1
H-indol-3-yl)butyl]-4-(6-chloro-2-pyrldinyl)pip~razine; 1-[4-(1
H-indol-3-yl)butylJ-4-(6-trifluorom~thyl-2-pyridinyl)pip6razine: 1-[3-(1
H-indol-3-yl)propylJ-4-(4-trifluorom6thyl-2-pyrldinyl)pip6razine; 40
2-[3-(1H-indol-3-yl)propylj-5-(3-methoxy-2-pyridinyl)-(lS,4S)-2,5-diazabicy
clo[2.2.1] heptane; 2-[3-(1
H-indol-3-yl)propylJ-5-(3-m6thoxy-2-pyridinyl)-(1
R,4R)-2,5-dlazabicyclo(2.2.1J heptane; 1 -[2-(1
H-indol-3-yl)6thyl-4-(6-chloro-2-pyridinyl)-2-m6thylpiperazine. 1 -[2-(l
H-indol-3-yl)4thylJ4-(4-trifluoromethyl-2-pyridinyl)pip6razine; 1
-[2-(5-methoxy-l H-indol-3-yl)-ethyl-4-(3-methoxy-2-pyridinyl)pipdrazine;
45            1 -[2-(5-fluoro-1
H-indol-3-yl)-6thylJ-4-(3-m6thoxy-2-pyrldinyl)piperazine; 1
-[2-(5-methoxy-l H-indol-3-yl)-4thyl]-4-(6-chloro-2-pyridinyl)piperazine; 1
-[2-(5-fluoro-1 H-indol-3-yI)-ethylJ-4-(6-chloro-2-pyridinyl)pip6razine;
1-[2-(1 H-indol-3-yl)-6thyl]-4-(3-chloro-2-pyridinyl)pip~razine;
1-[2-(5-fluoro-1
H-indol-3-yl)-ethyl]-4-(6-trifluoromethyl-2-pyridinyl)piperazine. 50
1-[2-(5-methoxy-1
H-indol-3-yl)-4thyl]-4-(8-trifluoromethyl-2-pyridinyl)piperazine;
3-[4-[4-(6-chloro-2-pyridinyl)-1 -piperazinyl]-1 -cyclohexen-1
-yl]-5-methoxyindole;
3-[4-[4-(6-chloro-2-pyridinyl)-1-pip~razinyl}1-cyclohexen-1-yl]-1 H-indole;
3-[4-[4-(6-chloro-2-pyridinyl)-1-piperazinyll-1 -cyclohexen-1-yi]-1
H-indole-5-carboxamide; 1 -[2-(N-mdthyl-i
H-indol-3-yl)-6thyl]-4-(3-methoxy-2-pyridinyl)pip6razine; 55            1
-[2-(5,6-dlmrthoxy-1
H-indol-3-yl)4thyl]-4-(3-methoxy-2-pyridinyl)piperazine; 1
-(2-(5,6-dimethoxy-1 H-indol-3-yl)6thyl]4(6-chloro-2-pyridinyl)pipgrazine;
1 -[3-(N-methyl-1
H-indol-3-yI)-propyl]-4-(3-methoxy-2-pyridinyl)piperazine; 



1 -[3-(N-methyl-1 H-indol-3-yI)-propyl]-4-(6-chloro-2-pyridinyl)piperazine;
65    EP 0 345 808 B1                                    *   C   L   M   S
1-[3-(5-fluoro-1 H-indol-3-yI)-propyl]-4-(6-chloro-2-pyridinyl)piporazine;
1 -[3-(5-fluoro-1
H-indol-3-yI)-propyll-4-(3-methoxy-2-pyridinyl)piperazine; 1-[2-(1
H-indol-3-yl)ethyll-4-(5-chloro-2-pyrldinyl)piperazine; 1 -[2-IN-methyl-1
H-indol-3-yl)-6thyl]-4-(9-chloro-2-pyridinyl)piperazine; 5
1-[2-(5-chloro-1 H-indol-3-yl)-6thyIJ4-(3-mdthoxy-2-pyridinyl)piperazine; 1
-[2-(5-chloro-t H-indol-3-yI)-6thyl-4-(6-chloro-2-pyridinyl)pip6razine;
1-[2-(5-chloro-1
H-indol-3-yl)6thyl]-4-(6-trifluorom6thyl-2-pyridinyl)piperazine; 1-[2-(1
H-indol-3-yl)4thyll-4-(3-m6thoxy-2-pyridinyl)-2-m6thyl-piperazine;
4-(6-chloro-2-pyridinyl)-1 -[2-(6-mdthoxy-1 H-indol-3-yl)4thyl]-piperazine;
10         1 -[2-6-methoxy-1
H-indol-3-yl)6thyl]-4-(3-methoxy-2-pyridinyl)pip6razine; 1-13-(1
H-indol-3-yI)-3-m6thyl-propyl]-4-(6-chloro-2-pyridinyl)piperazine; 1-[3-(1
H-indol-3-yI)-3-methyl-propyl]-4-(3-methoxy-2-pyridinyl)piperazine;
1-[2-(5,6-dimethoxy-1
H-indol-3-yl)ethyl]-4-(6-trifluoromethyl-2-pyridinyl)piperazine;
3-[4-[4-(6-chloro-2-pyridinyl)-1 -pip6razinyl]-1-cyclohexen-1
-yIJ5-fluoro-1 H-indole; J5
4-(5-chloro-3-m6thoxy-2-pyridinyl)-1-[3-(1H-indol-3-yl)propyl]pip6razine
hydrochlorure; 4-(6-chloro-2-pyridinyl)-1 -13-(1
H-indol-3-yl)propyl}2-mdthyl-piperazine; 7. Proced6 pour pr6parer les
composes des revendications 1 a 6, caracterise en ce que A) un compose de
formule generale II: 20 CH2) n-CO2HN R 25~~                           ~
~~~~~~~~~~~~~ 2 25 R~~~ (II) 30 est mis a r~agir avec un compos6 de formule
g~nerale R5-M, ob M represente une espbce m6talloide, pour obtenir un
compose de formule g6n6rale VI: 35 CH2) n-CHOH R 



(VI) 46 un compose de formule gen~rale VI est mis A reagir avec un reactif
Y-X, oO X est un groupe partant et Y est un atome d'hydrogbne ou un
contre-ion, pour obtenir un compose de formule gen6rale V: 50 55    EP 0
345 808  1                             *   c   L   M   S   * R5 I 10
(V) un compos6 de formule g~n6rale V est mis a reagir avec un compos6 de
formule gen6rale III: 15                                        I R~~~~~ H
N Ng 20                                               R (III) 25
pour obtenir un compos6 de formule gdndrale la. R2  ~   ~    ~     RRI 35
R (Ia) 40        Ou B) un compoad de formule gendrale 11 ou un equivalent
actif de celul-ci est mis A r6agir avec un compos6 de formule gdnerale III
pour obtenir un compos4 de formule gendrale IV: 45
.Rs 0                      f t so~~~~~~~~~~~~~~~~~s R (IV) 55 un compos6 de
formule g6nerale IV est mis a rdagir avec R5-M, odi R5 est d6fini comme
ci-dessus, pour obtenir un compos4 de formule g6nerale la, ou 67   



EP 0 345 808 B1                                 c   L  M C) un compose de
formule gen6rale III est alkylate de fagon r~ductrice avec un composd de
formule gbn6rale X 5 0    0 (H2C)f   (CH2). 10 (X) ob f et g sont des
entiers de 0 a 5 avec la condition que f + g doit 8tre 6gal a 3, 4 ou 5.
pour donner un compose de formule g6n~rale IX: i5 20
2                        it (IX) 25 un compose de formule gen6rale IX est
d6prot~gd pour produire un compose de formule gdn~rale Vill Rs (VIII) un
compos6 de formule g6n6rale Vill est condens6 avec un composd de formule
gen~rale VII 40 R 45 (VII ) pour donner un compose de formulb g6n~rale lb
50 55 68    10 et, si souhaitd, un compos6 de formule g6nerale lb est
reduHt en un compose de la formule g6n6rale IC: 15 RcHC )
it6 20                         ft3                  CH 3O
R 



25                                                (Ic) ou D) un compose de
formule gdn6rale Vill est condens4 avec un compos6 de formule g6ndrale X
pour 30        donner un compose de formule g~ndrale Xll * 0 35 ItS 45
un compos4 de formula g~n~rale XIl est r~duit et ddcdtalis6 en un composd
de formule gendrale XI 50 55    EP 0 345 808 B1
111111111111111111111111 *   C   L   M   S   * 0 5 10 (XI) 15       un
compose de formule generale Xl est condense avec un compose de formule
generale III pour donner un composd de formule generale Ic, les symboles RI
a R9 et n 6tant d6finis comme en revendication 1, et si souhait6, un
compose ainsi obtenu de formule I est converti en un sel d'addition d'acide
pharmaceutiquement acceptable de celul-ci. 20 8 Composition pharmaceutique
comprenant au molns un compose des revendications 1 & 6, optionnelle- ment
ensemble avec un porteur eVou un adjuvant pharmaceutique. 9. Composition
pharmaceutique selon la revendication 8, sous forme de dosage unitaire
approprie pour 25     une administration systemique & un h8te mammalien
comprenant un porteur pharmacoutique et d'environ 1 a 500 mg d'au moins un
compose selon les revendications 1 a 6. 10. Proc6d4 pour preparer les
compositions pharmaceutiques des revendications 8 ou 9, qui comprend la
fourniture d'au moins un compose des revendications 1 a 6, sous une forme
appropriee pour 30     administration syst~mique, de pr4fdrence sous forme
de dosage unitaire, et optionnellement incorpor6e dans un porteur
pharmaceutique. 11. Utilisation d'au moins un compos4 des revendications 1
a 6 pour preparer une composition pharmaceu- tique pour ameiiorer un 6tat
indesirable de depression chez un mammifbre. 35 



Revendicatlons pour lEtat contractant sulvant: ES 1. Proc6d6 pour pr6parer
un compose de formule I et les sels d'addition d'un acide
pharmacoutiquement acceptables de celui-ci. 40 R' 50~~~~ 4s
R 4 RI et R2 sont independamment choisis parmi un alkyle en C1 -4 ou un
hydrogene; 56         R3, R4, A et R9 sont independamment choisis parmi un
hydrogene, un alkyle en C1 -4, un alcoxy en C1 -4, un carbamide, un
halogene, un trifluorom~thyle et un thlo-alkyle en C, -4, avec la condition
que RI et R9 ne peuvent pas 8tre tous les deux un hydrogene en m8me temps;
A est un cycle cycloalcenyle ou cycloalcanyle en Cs5-7, OU 70    I
111111111111111111111111111 EP O 345 808 B1   c   L   M   S * A est ob n
est un entier de 1 a 3 et R5 est identique A RI; et R6 et R7 sont
independamment choisis parmi un hydrogbne, un m~thyle ou R6 et R7 peuvent
atre pris ensemble comme un pont m~thylne, 10     caractdrisW en ce quo A)
un compos6 de formule gendrale 11: CH2) n-CO2H 15
1 20~ ~~ 20                                                 (II) est mis a
reagir avec un compose de formule gdndrale Rs-M, oO M represente une espbce
metalloTde, pour obtenir un compos6 de formule g~n6rale VI: 25 R. ,tC 6)-OH
30 (VI) un compose de formule g~n~rale VI est mis & r~agir avec un rdactif
Y-X, oO X est un groupe partant et Y est un atome d'hydrogene ou un
contre-ion pour obtenir un compose de formule g~n~rale V: 



40 CHO) n-&HX 45 R       \1~R 50 (V) un compose de formule g6nerale V est
mis a r6agir avec un compos6 de formule g6n~rale IIl: 55 71    (III) 10
pour obtenir un compose de formule 15 (Ia) ou 25        B) un compose de
formule g~ndrale 11 ou un 4quivalont actif do celui-ci est mis a rdagir
avec un compos4 de formule g~n~rale 111 pour obbenir un compos6 do formule
gdn~rale IV: 40                                                     ( IV )
un compose do formule generale IV est mis a r~agir avoc R5 -M, od R5 ost
defini comme ci-dossus, pour obtenir un compose de formule g6n6rale la, ou
C) un compos6 do formule g~ndrale 111 est alkylat6 de fagon r~ductrico avec
un compos4 do formulo 46 g~n~rale X: 0_ 0 50~~~~~~~~~~~~~~~~~~~~~~~~~~I t(H
2 C)    ( C12)i 55 (X) 72    EP 0 345 808 B1                          *   c
L   m    !  * ou f et g sont des entiers de 0 a 5 avec la condition que f +
g dolt 8tre 6gal a 3, 4 ou 5, pour donner un compose de formule gendrale
IX: 



5                                                    R R tO   (CH2)9)4R 10.
( IX) un compose de formule gendrale IX est ddprot6g6 pour produire un
compos4 de formule gdn6rale 15        Vill R~~~R 20
(CH2) 28~~~~~~~~C2 (VIII) un compose de formule gdndrale Vil est condense
avec un compose de formule g~n~rale VII 30 R3 ft~~~~~~i 35
R            X 40                                                   (VII)
pour donner un compose de formule g~ndrale lb R   . Rs~~~~~ 46
0      N      C a,,~ I I b) 55        et, si d~sir4, un compose do formule
g~n~rale lb est reduit en un compose do formule gin~rale Ic: 73    EP 0 345
808 B1                             C   L    M S 10 (Ic) ou 15        D) un
compose de formule g6n~rale VIII est condens6 avec un compos6 de formule
g6n6rale X pour donner un compos6 de formule g~n~rale XII 20 2V zs
~~~~~~~~~~~~R t R 25                                               O
ft 2 R~~~ 



30                                                (XII) un compos6 de
formule g~n~rale XMI est rdduit et d6cetaIls6 en un compose de formule
g~nerale XI 36 40 Q \ *~2 U            R 45
Rs (XI) un compose de formule g6nerale XI est condense avec un compose de
formule generale III pour s0        obtenlr un compos4 de formule Ic, les
symboles R1 a R9 et n 6tant definis comme dans la revendication 1, et, si
ddsire, un compos6 ainsi obtenu de formule I est converti en un sel
d'additon d'acide pharmaceutiquement acceptable de colul-ci. 5s  2. Proced4
selon la revendication 1 od A est un cycle cycloalc6nyle ou cycloalkanyle
en C5-7. 74    3.  Procede selon la revendication 1, od A est RS -(CH2)n
-H- 4.  Proc~d6 selon la revendication 1, ou R6 et R7 sont choisis parmi un
hydrogene ou un methyle. 10 5.  Procede selon la revendication 1, ou R6 et
R7 sont pris ensemble comme un pont mdthylbne. 6. Procede selon la
revendication 1 pour la preparation de: 1-[2-(1
H-indol-3-ylI)thyl]-4-(3-m~thoxy-2-pyridinyl)pip6razine; 15
1-[2-(1 H-indol-3-yl)6thyl]-4-(3-trifluoromethyl-2-pyridinyl)piperazine;
1-[2-(1 H-indol-3-yl)ethyl]-4-(3-m6thoxy-2-pyridinyl)-2-m6thylpip6razine;
1-[2-(l H-indol-3-yl)6thyl]-5-(3-m~thoxy-2-pyridinyl)-(1
R,4R)-2,5-diazabicyclo[2.2.1 ]heptane; 1-[2-(l
H-indol-3-yl)thyl]-4-(6-chloro-2-pyridinyl)-piperazine; 1 -[2-(1
H-indol-3-yl)6thyl]-4-(6-m6thoxy-2-pyridinyl)-piperazine; 20
1-[2-(1 H-indol-3-yl)6thyl]-5-(3-methoxy-2-pyridinyl)-(1
S,4S)-2,5-dlazabicyclo[2.2.1 ] heptane; 1 -[3-(l
H-indol-3-yl)propyl]-4-(3-m6thoxy-2-pyridinyl)piperazine; 1-[3-(1
H-indol-3-yI)propyl]-4-(6-chloro-2-pyridinyl)plperazine; 1-[4-(1
H-indol-3-yl)butyl]-4-(3-m6thoxy-2-pyridinyl)pipsrazine; 1-[2-(1
H-indol-3-yl)ethyl]-4-(6-trifluoromethyl-2-pyridinyl)piperazine; 25
2-[2-(1 H-indol-3-yl)4thyl]-5-(6-chloro-2-pyridinyl)-(1
S,4S)-2,5-diazabicyclo[2.2.1 ]heptane; 



2-[2-(1 H-indol-3-ylI)6thyl]-5-(6-chloro-2-pyridinyl)-(1
R,4R)-2,5-dlazabicyclo[2.2.1 ]heptane; 1-[3-(1
H-indol-3-yI)propylj-4-(6-trifluorom~thyl-2-pyrldinyl)pipdrazine; 1 -[4-(1
H-indol-3-yl)butyl}-4-(6-chloro-2-pyridinyl)piperazine; 1 -[4-(1
H-indol-3-yl)butylj-4-(6-trifluoromethyl-2-pyridinyl)pip~razine; 30
1-[3-(1 H-indol-3-yl)propyIJ4-(4-trffluoromdthyl-2-pyridinyl)piperazine;
2-[3-(1 H-indol-3-yl)propyl]-5-(3-methoxy-2-pyridinyl)-(1
S,4S)-2,5-diazabicyclol2.2.1] heptane; 2-[3-(1
H-indol-3-yl)propyl}-5-(3-methoxy-2-pyridinyl)-(1
R,4R)-2,5-diazabicyclo[2.2.1 ] heptane; 1 -[2-(1
H-indol-3-yl)ethyl}-4-(6-chloro-2-pyridinyl)-2-m6thylpiperazine; 1 -[2-(1
H-indol-3-yl)4thyl]-4-(4-trifluoromethyl-2-pyridinyl)pip~razine; 35
1 -[2-(5-methoxy-1 H-indol-3-yl)-4thyl-4-(3-methoxy-2-pyridinyl)plperazine;
1 -[2-(5-fluoro-1 H-indol-3-yI)-4thylJ-4-(3-m~thoxy-2-pyridinyl)pip6razine;
1 -[2-(5-m~thoxy-l H-indol-3-yi)-6thyl}-4-(6-chloro-2-pyridinyl)pip6razine;
1 -[2-(5-fluoro-1 H-indol-3-yI)-ethyIl4-(6-chloro-2-pyridinyl)piperazine; 1
-[2-(1 H-indol-3-yi)-6thylj-4-(3-chloro-2-pyridinyl)plp6razine; 40
1 -[2-(5-fluoro-1
H-indol-3-yl)-6thyll-4-(6-trifluoromethyl-2-pyridinyl)piperazine;
1-[2-(5-methoxy-1H-indol-3-yl)-6thyl]-4-(6-trifluoromethyl-2-pyridinyl)pip-
razine; 3-[4-[4-(6-chloro-2-pyridinyl)-1 -piperazinyl]-1 -cyclohexen-1
-yl]-5-mdthoxyindole; 3-[4-[ 4-(6-chloro-2-pyridinyl)-1 -piperazinyl}-1
-cyclohexen-1 -yl]-1 H-indole;
3-[4-[4-(6-chloro-2-pyridinyl)-t-piperazinyl]-t-cyclohexen-1-yl]-1
H-lndole-5-carboxamide; 46             1 -[2-(N-m6thyl-1
H-indol-3-yI)-6thyl]-4-(3-m6thoxy-2-pyridinyl)pip razine; 1
-[2-(5,6-dimethoxy-1
H-indol-3-yl)ethyl}-4-(3-methoxy-2-pyridinyl)piperazine; 1
-[2-(5,6-dimethoxy-1
H-indol-3-yl)4thyl]-4-(6-chloro-(2-pyridinyl)piperazine; 1 -[3-(N-methyl-1
H-indol-3-yI)-propyl}-4-(3-methoxy-2-pyridinyl)piperazine; 1
-[3-(N-methyl-1 _-indol-3-yl)-propyl]-4-(6-chloro-2-pyridinyl)piperazine;
50             1 -[3-(5-fluoro-1
H-indol-3-yl)-propyl]-4-(6-chloro-2-pyridinyl)pip6razine; 1 -[3-(5-fluoro-1
H-indol-3-yl)-propyl]-4-(3-methoxy-2-pyridinyl)piperazine: 1-[2-(l
H-indol-3-yl)ethyIl4-(5-chloro-2-pyridinyl)piperazine; 1 -[2-lN-methyl-1
H-indol-3-yI)-dthyl]-4-(6-chloro-2-pyridinyl)pipdrazine; 1-[2-(5-chloro-1
H-indol-3-yI)-4thyl]-4-(3-m6thoxy-2-pyridinyl)pip6razine; 55
1-[2-(5-chioro-1 _-indol-3-yl)-6thyl]-4-(6-chloro-2-pyridinyl)pip~razine;
1-[2-(5-chloro-l
H-indol-3-yl)ethyl]-4-(6-trifluoromethyl-2-pyridinyl)piperazine; 1-[2-(1
H-indol-3-yl)4thyl]-4-(3-methoxy-2-pyridinyl)2-methyl-pip6razine;
4-(6-chloro-2-pyridinyl)-1 -[2-(6-methoxy-1 H-indol-3-ylI)thylJpiperazine;
75    
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1-[2-6-methoxy-1H-indol-3-yl)4thyl]-4-(3-methoxy-2-pyridinyl)piperazine; 1
-[3-(1 H-indol-3-yI)-3-methyl-propyl]-4-(6-chloro-2-pyridinyl)pipdrazine;
1-[3-(1 H-indol-3-yl)-3-methyl-propyl]-4-(3-methoxy-2-pyridinyl)pip6razine;
1-[2-(5,6-dimdthoxy-1
H-indol-3-yl)6thyl]-4-(6-trifluorom~thyl-2-pyridinyl)pipdrazine; 5
3-[4-[4-(6-chloro-2-pyridinyl)-1-pip~razinyl]-1-cyclohextn-1
-yI]-5-fluoro-1 H-indole;
4-(5-chloro-2-m6thoxy-2-pyridinyl)-1-[3-(1H-indol-3-yl)propyl]pip6razine
hydrochlorure; 4-(6-chloro-2-pyridinyl)-t -[3-(1
H-indol-3-yl)propyl3-2-m~thyl-piperazine. 7. Proc~d6 pour preparer une
composition pharmaceutique qui comprend la fourniture d'au moins un 10
compos6 selon l'une des revendications 1 & 6 sous une forme appropri~e pour
administration optionnellement incorporee dans un porteur pharmacoutique,
et/ou un adjuvant. 8. Proced6 pour prdparer une composition pharmacoutique
selon la revendication 7, sous forme de dosage unitaire appropri6 pour
l'administration systdmique a un hote mammalion quil comprend le i5
mdlange d'un porteur pharmaceutique avec d'environ 1 a 500 mg d'au moins un
composd selon les revendications 1 a 6. Revendlcatlons pour l'Etat
contractant sulvant: GR 20 1. Compos6 de formule I et les sels d'addition
d'un acide pharmaceutiquement acceptables de celui-ci. Rd Rs 25
AI R 3                               it 30                                R
R CI, 35     ob RI et R2 sont independamment choisis parmi un alkyle en
C,-4 ou un hydrogbne; R3, R4, R' et R9 sont independamment choisis parmi un
hydrogbne, un alkyle en C1-4, un alcoxy en C1 -4, un carbamide, un
halogbne, un trifluoromethyle et un thio-alkyle en C,-4, avec la condition
que RO et R9 ne peuvent pas 8tre tous les deux un hydrogene en mAme temps;
40        A est un cycle cycloalc6nyle ou cycloalcanyle en Cs-7, ou A est
-(CH2)n-CH- R5 45 ob n est un entier de 1  3 et R5 est identique a RI; et
R6 et R7 sont independamment choisis parmi un hydrogbne, un m~thyle ou R6
et R7 peuvent 8tre pris ensemble comme un pont m~thylbne. so 



2. Compose selon Ia revendication 1, ob A est un cycle cycloalcenyle ou
cycloalcanyle en C5 -7 . 3. Compose selon la revendication 1, ob A est R5
(CH2)n         C 76    4. Compose selon la revendication 1, oO R6 et R7
sont choisis parmi un hydrogene ou un m6thyle. 5. Compose selon la
revendication 1, ou R6 et R7 sont pris ensemble comme un pont m6thylene. s
6.  Composes selon la revendication 1 1-[2-(1
H-indol-3-yl)ethyl3-4-(3-m6thoxy-2-pyridinyl)pip4razine; 1-[2-(t
H-indol-3-yl)6thyl]-4-(3-trifluoromethyl-2-pyridinyl)piperazine; 1-(2-(1
H-indol-3-yl)ethyl}-4-(3-methoxy-2-pyridinyl)-2-methylpiperazine; 1-[2-(1
H-indol-3-yl)ethyl}-5-(3-methoxy-2-pyrdinyl)-(l
R,4R)-2,5-diazabicyclo[2.2.1 heptane; tO              1 -2-(1
H-indol-3-yl)6thyl]-4-(6-chloro-2-pyridinyl)-pip6razine; 1 12-(1
H-indol-3-yl)6thyl]-4-(6-mdthoxy-2-pyridinyl)-pip6razine; 1-[2-(1
H-indol-3-yl)ethyl]-5-(3-m6thoxy-2-pyridinyl)-(1
S,4S)-2,5-diazabicyclot2.2.1 ] heptane; 1 -[3-(1
H-indol-3-yl)propyl]-4-(3-m~thoxy-2-pyridinyl)pipdrazine; 1 -13-(t
H-indol-3-yl)propyl]-4-(6-chloro-2-pyridinyl)piperazine; 15
1-[4-(l H-indol-3-yl)butyl]-4-(3-mdthoxy-2-pyridinyl)pipdrazine; 1-[2-(l
H-indol-3-yl)6thylI-4-(6-trifluorom~thyl-2-pyridinyl)piperazine; 2-[2-(1
H-indol-3-yl)6thyl]-5-(6-chloro-2-pyridinyl)-(1
S,4S)-2,5-diazabicyclo[2.2.1 lheptane; 2-[2-(1
H-indol-3-yl)6thyl]-5-(6-chloro-2-pyridinyl)-(1
R,4R)-2,5-diazabicyclo[2.2.1 ]heptane; 1-[3-(1
H-indol-3-yl)propyl]-4-(6-trifluoromethyl-2-pyridinyl)piperazine; 20
1-[4-(1 H-indol-3-yl)butyl]-4-(6-chloro-2-pyridinyl)pip6razine; 1-[4-(1
H-indol-3-yl)butyl]-4-(6-trifluoromethyl-2-pyridinyl)piporazine: 1 -[3-(1
H-indol-3-yl)propyl]-4-(4-trifluoromethyl-2-pyridinyl)piporazine; 2-[3-(1
H-indol-3-yl)propyl]-5-(3-m6thoxy-2-pyridinyl)(1
S,4S)-2,5-diazabicyclol2.2.1] heptane; 2-[3-(1
H-indol-3-yl)propyl}5-(3-methoxy-2-pyrldinyl)-(1
R,4R)-2,5-diazabicyclo[2.2.1] heptane; 25              1 -[2-(1
H-indol-3-yl)6thyl]-4-(6-chloro-2-pyridinyl)-2-m6thylpip6razine; 1 -[2-(1
H-indol-3-yl)6thyl]-4-(4-trifluorom6thyl-2-pyridinyl)pipdrazine;
1-[2-(5-methoxy-1 H-indol-3-yl)-6thyl-4-(3-methoxy-2-pyridinyl)pip~razine;
1-[2-(5-fluoro-1 H-indol-3-yI)-4thyl]-4-(3-mdthoxy-2-pyridinyl)pipdrazine:
1 -E2-(5-m6thoxy-1 H-indol-3-yi)-6thyl]-4-(8-chloro-2-pyridinyl)piporazine;
30              1 -[2-(5-fluoro-t
H-indol-3-yl)-ethyl]-4-(6-chloro-2-pyridinyl)piperazine; 1-(2-(1
H-indol-3-yI)-4thyl}4-(3-chloro-2-pyridinyl)piperazine; 



1 -[2-(5-fluoro-t
H-indol-3-yl)-6thyl-4-(6-trifluoromethyl-2-pyridinyl)piperazine;
1-[2-(5-methoxy-l
H-indol-3-yl)-4thylJ-4-(6-trifluoromethyl-2-pyridinyl)pipdrazine:
3-[4-[4-(6-chloro-2-pyridinyl)-1 -pip6razinyl-1 -cyclohexen-1
-yI]-5-methoxyindole; 35              3-[4-[4-(6-chloro-2-pyridinyl)-1
-piperazinyll-1 -cyclohexen-1 -yl}I1 H-indole;
3-[4-[4-(6-chloro-2-pyridinyl)-1-piperazinyl-1-cyclohexen-1-yI]-}H-indole-5
-carboxamide; 1 -[2-(N-methyl-t
H-indol-3-yl)-ethyl]-4-(3-methoxy-2-pyridinyl)pipdrazine; 1
-12-(5.6-dimethoxy-1
H-indol-3-yl)ethyl]-4-(3-methoxy-2-pyridinyl)piperazine;
1-[2-(5,6-dim6thoxy-1
H-indol-3-yl)ethyl]-4-(6-chloro-2-pyridinyl)piperazine; 40
1-[3-(N-mdthyl-1 H-indol-3-yi)-propyll-4-(3-m"thoxy-2-pyridinyl)piperazine;
1-[3-(N-methyl-1 H-indol-3-yI)-propyl]-4-(6-chloro-2-pyridinyl)piporazine;
1 -[3-(5-fluoro-1 H-indol-3-yI)-propyll4-(6-chloro-2-pyridinyl)pipdrazine;
1 -[3-(5-fluoro-t
H-indol-3-yI)-propyl]-4-(3-m6thoxy-2-pyridinyl)pipdrazine; 1 -[2-(t
H-indol-3-yl)6thyl]-4-(5-chloro-2-pyrldinyl)piperazine; 45              1
-[2-[N-methyl- tH-indol-3-yI)-6thyl]-4-(6-chloro-2-pyridinyl)piperazine;
1-[2-(5-chloro-1 H-indol-3-yI)-4thyl]-4-(3-m~thoxy-2-pyridinyl)pipdrazine;
1-[2-(5-chloro-1 H-indol-3-yl)-4thylJ4-(6-chloro-2-pyridinyl)pip~razine;
1-[2-(5-chloro-1
H-indol-3-yl)4thyl]-4-(6-tdifluoromethyl-2-pyridinyl)pip~razine; 1-[2-(1
H-indol-3-yl)6thyl]-4-(3-m~thoxy-2-pyridinyl)-2-methyl-pip~razine; so
4-(6-chloro-2-pyridinyl)-1 -[2-(6-m~thoxy-1 H-indol-3-yl)6thyl]-piperazine;
1 -[2-6-methoxy-1 H-indol-3-yl)4thyl]-4-(3-mdthoxy-2-pyridinyl)pipdrazine;
1 -[3-(1 H-indol-3-yI)-3-mdthyl-propyl]-4-(6-chloro-2-pyridinyl)pip~razine:
1 -[3-(1
H-indol-3-yl)-3-m~thyl-propyl]-4-(3-mdthoxy-2-pyridinyl)piperazine; 1
-[2-(5,6-dimdthoxy-1
H-indol-3-yl)dthyl]-4-(6-trifluorom~thyl-2-pyridinyl)pipdrazine; 55
3-[4-[4-(6-chloro-2-pyridinyl)-l-pip6razinyl]-1-cyclohexen-1-yl-5-fluoro-1
H-indole;
4-(5-chloro-3-mdthoxy-2-pyridinyl)-1-[3-(1H-indol-3-yl)propyljpipdrazine
hydrochlorure; 4-(6-chloro-2-pyridinyl)-1 -[3-(1
H-indol-3-yl)propyl]-2-m~thyl-pip~razine. 77    EP 0 345 808 B1
C   L   M   S B1 7. Procede pour preparer les compos6s des revendications 1
a 6, caractbris6 en ce que A) un compose de formule g~n~rale II: 5
CH 2) n-CO2H R R 4R 10                                                (II) 



est mis A r~agir avec un composd de formule g~ndrale R5-M, ob M represente
une espbco metalloide, pour obtenir un compose de formule gen6rale VI: 15
xJ                          3              C"~~~~~~~2) n-8HOlS 20
R    2 R           Ra (VI) 25 un compose de formule gdndrale VI est mis &
reagir avec un reactif Y-X, ob X est un groupe partant et Y est un atome
d'hydrogbne ou un contre-ion, pour obtenir un compos6 de formule gbntrale
V: 30 R5 CH2)n-CHX 3KRR (V) 40 un composd de formule gin6rale V est mis a
r~agir avec un composb de formule g~nerale III: Rz 45 H Ng 50 (111) pour
obtenir un composd de formule g6nerale la. 65 78    EP 0 345 808 B1
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R R 10 10                                                 ( Ia) ou B) un
compose de formule g6ndrale 11 ou un equivalent actif de celul-ci est mis a
reagir avec un 15       composd de formule g~ndrale III pour obtenir un
compos6 de formule g~nerale IV: K,
~~~~~~~~~~~R6 



0 V 2,                                         CH2)   E      -      A R
3~~~~~~~~~~~~' 20~~~~~~~~~~~~~ 26                           R (IV) un
compos6 de formule g~n6rale IV eat mis a reagir avec R5-M, oO Rs est deflni
comme ci-dessus, 30        pour obtenir un compose de formule g~n~rale la,
ou C) un compose de formula gen~rale III est alkylat6 de fagon reductrice
avec un compose de formule gen6rale X 35 0 0 tH2C),  (CH2) 9 40 (X) .45 oO
f et g sont des entiers de 0 a 5 avec la condition quo f + g dolt 8tre egal
a 3, 4 ou 5, pour donner un compos6 de formule g6ndrale IX: 50 55 79    EP
0 345 808 B1                                     L        S ft6 t0
(IX) un compose de formule generale IX est d~prot~g4 pour produire un
compose do formule g~nerale Vlll 15 20 i(CH ) >  (CH 20 7 25~~~~~~~~~H un
compose de formule g~n6rale VII estf condenad avec un composd de fommule
gnndrae VII 30
it2 (VII) 



36~~~~~~~~~~~ i , ~~pour donner un compose do formule g~nerale lb R~~(
CK2H)s< It ft       '~~RI (Ib) 50 et, si soulaitn, un compos4 de formule
generale lb est r~duit en un compose do Ia formule g~n~rale IC: 65 80    *
C   L  M   S EP 0 345 808 B1 (IC) 15       OU D) un compose de formule
ghnerale Vill est condense avec un compose de formule g~nerale X pour
donner un compos de formule gen~rale XAl 20
0t 25                                        3 R R R 30 CXI l) un compose
de formule gen6rale Xl est r~duit et d~c~talis4 on un compose de formule
gdnerale Xi 35 40 I3 R  ;        R 45 R (XI) 50 un compose de formule
gendrale Xi est condens5 avec un composd de formule g~ndrale III pour
donner un compos6 de formule g~n6rale Ic, 



les symboles R1 3 R9 et n etant dMfinis comme on revendication 1 i et si
souhait6, un compose ainsi obtenu de formule I est converti on un sel
d'addition d'acide 55        pharmaceutiquement acceptable de celul-ci. 8.
Proc6d6 pour pr~parer une composition pharmaceutique qui comprend la
foumiture d'au moins un compos6 des revendications 1 A 6, sous une forme
appropriee pour administration optionnellement    EP 0 345 808 B1
incorporde dans un porteur etlou un adjuvant pharmaceutique. 9. Proc6d4
pour prdparer une composition pharmaceutique selon la revendication 8, sous
forme de dosage unitaire appropri6 pour une administration systemique a un
hote mammalien qui comprend le 5      melange d' un porteur pharmacoutique
avec d'environ 1 & 500 mg d'au moins un compos6 salon les revendications 1
a 6. 10. Utilisation d'au moins un compos6 selon les revendications 1 a 6
pour pr~parer une composition pharmaceutique pour ameliorer un 6tat
inddsirable de depression chez un mammifbre. 10 15 20 25 30 35 40 46 50 655
82    






