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R (57) Abstract: Compounds of formula are thus useful for
R2 treating disorders of the urinary tract. In the compounds I, Ri 

one or more substituents selected from H, halogen, OH, alkyl,
haloalkyl, alkoxy, haloalkoxy, NO2 nitro, phenyl, substituted

X- Z- B phcnyl, heterocycle, substituted hceterocycle, NR3R4(R3 and

N \C2)nX R4 being H, alkyl, acyl or alkoxycarbonyl); R2 one or two
substituents selected from H, alkyl; Y CHz or a bond; Q 

A- Q CO, CS or SO 2 A alkyl, alkenyl, cycloalkyl, cycloalkenyl,
aryl, heterocyclic, alkylamino, dialkylamino, arylamino or

arylalkylamino, each of which is optionally substituted; n is 1 or 2; X an amino moiety selected from formula and
H, methyl, benzyl group; W bond, N, CH, CH2 C(CN) C(OH) or C(COCH3 (when W represents a nitrogen

atom or a CH, C(CN) C(OH) or C(COCH3) group, the group Z-B attaches to the W ring atom); when X is or Z bond, O,
S, CH,, CHzCH, CO, CHOH, OCHz, NH, NHCO or NHCONHCH, but when X is -N(RS)-CHz-group, Z represents a CHzCH2
or CHO group or Z and B together represent a 2,3-dihydro-benzo[l,4]dioxin-2-yl group; and B is a monocyclic or bicyclic aryl
group or a monocyclic or bicyclic heterocycle, each of which is optionally substituted.
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TITLE OF THE INVENTION

Heterocyclic compounds for use in the treatment of disorders of the urinary tract

FIELD OF THE INVENTION

The invention relates to compounds having affinity for serotonergic receptors, pharmaceutical

compositions thereof and uses for such compounds and compositions.

BACKGROUND OF THE INVENTION

In mammals, micturition (urination) is a complex process that requires the integrated action of the

bladder, its internal and external sphincters, the musculature of the pelvic floor and neurological

control over these muscles at three levels (in the bladder wall or sphincter itself, in the autonomic

centres of the spinal cord and in the central nervous system at the level of the pontine micturition

centre (PMC) in the brainstem (pons) under the control of the cerebral cortex) (De Groat,

Neurobiology ofIncontinence, Ciba Foundation Symposium 151:27, 1990). Micturition results from

contraction of the detrusor muscle, which consists of interlacing smooth-muscle fibres, under the

control of the parasympathetic autonomic system originating from the sacral spinal cord. A simple

voiding reflex is triggered by sensory nerves for pain, temperature and distension that run from the

bladder to the sacral spinal cord. However, sensory tracts from the bladder reach the PMC too,

generating nerve impulses that normally suppress the sacral spinal suppression of cortical inhibition

of the reflex are, and relaxing the muscles of the pelvic floor and external sphincter. Finally, the

detrusor muscle contracts and voiding occurs. Abnormalities of lower-urinary tract function, e.g.

dysuria, incontinence and enuresis, are common in the general population. Dysuria includes urinary

frequency, nocturia and urgency, and may be caused by cystitis (including interstitial cystitis),

prostatitis or benign prostatic hyperplasia (BPH) (which affects about 70% of elderly males), or by

neurological disorders. Incontinence syndromes include stress incontinence, urgency incontinence,

overflow incontinence and mixed incontinence. Enuresis refers to the involuntary passage of urine at

night or during sleep.

Previously, treatment of neuromuscular dysfunction of the lower urinary tract involved

administration of compounds that act directly on the bladder muscles, such as flavoxate, a

spasmolytic drug (Ruffman, J Int. Med. Res. 16:317, 1988) which is also active on the PMC

(Guarneri et al., Drugs of Today, 30:91, 1994), or anticholinergic compounds such as oxybutynin

(Andersson, Drugs 36:477, 1988) and tolterodine (Nilvebrant, Life Sci. 68(22-

SUBSTITUTE SHEET (RULE 26)
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23): 2549, 2001). The use of al-adrenergic receptor antagonists for the treatment of BPH is

common too, but is based on a different mechanism of action (Lepor, Urology, 42:483,

1993). However, treatments that involve direct inhibition of the pelvic musculature

(including the detrusor muscle) may have unwanted side effects, such as incomplete voiding

or accommodation paralysis, tachycardia and dry mouth (Andersson, Drugs 35:477, 1988).

Thus, it would be preferable to utilize compounds that act via the central nervous system to,

for example, affect the sacral spinal reflex and/or the PMC inhibition pathways in a manner

that restores normal functioning of the micturition mechanism. 1-(4-Fluorophenyl)-4-(6-

trifluoromethyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-piperazine is described in WO

98/38194 as an intermediate in the synthesis of 2-iminothiazole[2,4,3-yl]quinoline having a

glutaminergic antagonistic activity.

l-Phenyl-4-(1,2,3,4-tetrahydroquinoline-2-ylmethyl)-piperazine is described as an

antagonist ofa-adrenergic receptors in Indian J Exp. Biol. 10 368-370 (1972).

A series of 1-aryl-4-[2-(1,2,3,4-tetrahydroquinoline-2-yl)-ethyl]piperazines is described in

US 3983121 as having a hypotensive activity.

1-Acetyl-2,P-(N-piperidinoethyl)-2H-indole-3-one is described in Chem. Pharm. Bull.

29:1900-1911 (1981).

Structurally complex N-acylated tetrahydroquinoiines having a somatostatin receptor

agonistic or antagonistic activity are disclosed in WO 99/52875..

WO 01/49678 discloses a class of phenylpiperazine derivatives which are described as

having a high affinity for 5HTIA receptor.

DESCRIPTION OF THE INVENTION

The invention provides compounds having the general formula I

R Y-R2

(CH2)n/X--Z-BN "(CH2)l
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wherein

R1 represents one or more substituents selected from hydrogen and halogen atoms and

hydroxy, alkyl, haloalkyl, alkoxy, haloalkoxy, nitro, phenyl, substituted phenyl, heterocycle,

substituted heterocycle and NR3R4 groups wherein each of R3 and R 4 independently

represents a hydrogen atom or an alkyl, acyl or alkoxycarbonyl group;

R2 represents one or two substituents selected from hydrogen atoms and alkyl groups;

Y represents a CH2 group or a bond;

Q represents a carbonyl, thiocarbonyl or sulphonyl group;

A represents an alkyl, alkenyl, cycloalkyl, cycloalkenyl, aryl, heterocyclic, alkylamino,

dialkylamino, arylamino or aralkylamino group, each of which is optionally substituted;

n is 1 or 2;

0

-N W -N N-

X represents an amino moiety selected from and -N(R5)-CH2

wherein R5 represents a hydrogen atom or a methyl or benzyl group and W represents a

bond, a nitrogen atom or a CH, CH2 C(CN) C(OH) or C(COCH3 group (when W

represents a nitrogen atom or a CH, C(CN) C(OH) or C(COCH3 group, the group Z-B

attaches to the W ring atom);

W N-

when X represents a or group, Z represents a bond, an oxygen or

sulphur atom or a CH2, CH2CH2 CO, CHOH, OCH 2 NH, NHCO or NHCONHCH 2 group,

when X represents a -N(R5)-CH2 group, Z represents a CH2CH 2 or CH20 group or Z and B

together represent a 2,3-dihydro-benzo[l,4]dioxin-2-yl group; and
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except as aforesaid, B represents a monocyclic or bicyclic aryl group or a monocyclic or

bicyclic heterocycle, each of which is optionally substituted.

Enantiomers, diastereomers, N-oxides, crystalline forms, hydrates, solvates and

pharmaceutically acceptable salts of such compounds are also included in the invention.

The invention also includes metabolites of the compounds of formula I having the same type

of activity, hereinafter referred to as active metabolites. A "metabolite" of a compound

disclosed herein is a derivative of a compound which is formed when the compound is

metabolised. The term "active metabolite" refers to a biologically active derivative of a

compound which is formed when the compound is metabolised. The term "metabolised"

refers to the sum of the processes by which a particular substance is changed in the living

body. In brief, all compounds present in the body are manipulated by enzymes within the

body in order to derive energy and/or to remove them from the body. Specific enzymes

produce specific structural alterations to the compound. For example, cytochrome P450

catalyses a variety of oxidative and reductive reactions while uridine diphosphate

glucuronyltransferases catalyse the transfer of an activated glucuronic-acid molecule to

aromatic alcohols, aliphatic alcohols, carboxylic acids, amines and free sulphhydryl groups.

Further information on metabolism may be obtained from The Pharmacological Basis of

Therapeutics, 9th Edition, McGraw-Hill (1996), pages 11-17. The metabolites of the

compounds disclosed herein can be identified either by administration of compounds to a

host and analysis of tissue samples from the host, or by incubation of compounds with

hepatic cells in vitro and analysis of the resulting compounds. Both methods are well known

in the art.

The invention also contemplates prodrugs which are metabolised in the body to gererate the

compounds of formula I

In another embodiment, the invention provides pharmaceutical compositions comprising

compounds of formula I, or enantiomers, diastereomers, N-oxides, crystalline forms,

hydrates, solvates or pharmaceutically acceptable salts of such compounds, in admixture

with pharmaceutically acceptable diluents or carriers.
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In yet another embodiment, the invention provides the use of at least one compound of

formula I in an amount effective for reducing the frequency of bladder contracticns due to

bladder distension by administering it to a mammal, including a human, in need of such

treatment. Also, the present invention contemplates a method of administering a compound

of formula I.

In a further embodiment, the invention provides the use of at least one compound of formula

I in an amount effective for increasing urinary bladder capacity by administering it to a

mammal, including a human, in need of such treatment.

In a still further embodiment, this invention provides the use of at least one compound of

formula I in an amount effective for treating disorders of the urinary tract in a patient in need

of such treatment to ameliorate at least one condition among urinary urgency, overactive

bladder, increased urinary frequency, decreased urinary compliance (decreased bladder

storage capacity), cystitis (including interstitial cystitis), incontinence, urine leakage,

enuresis, dysuria, urinary hesitancy and difficulty in emptying the bladder.

For treating the above disorders, the compounds of the invention may be administered in

combination with known antimuscarinic drugs such as oxybutynin, tolterodine, darifenacin

and temiverine. Analogously, the compounds of the invention may be associated to al-

adrenergic antagonists such as prazosin, doxazosin, terazosin, alfuzosin and tamsulosin, for

the therapy of lower urinary tract symptoms, whether or not these are associated with BPH.

In a yet further embodiment, the invention covers the use of at least one compound of

formula I in an amount effective for the treatment of central nervous system disorders due to

serotonergic dysfunction. Such dysfunctions include anxiety, depression, hypertension,

sleep/wake cycle disorders, feeding, behaviour, sexual function and cognition disorders in

mammals (particularly in humans) associated with stroke, injury, dementia, and originated

by neurological development, attention-deficit hyperactivity disorders (ADHD), drug

addiction, drug withdrawal, irritable-bowel syndrome. Treatment may be effected by

delivering to the environment of 5-HTIA serotonergic receptor, for example to the

extracellular medium, (or by systemically or locally administering to a mammal possessing

such receptor) an amount of a compound of the invention effective to increase the duration

of bladder quiescence with no contractions. The present invention refers to a method of
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administering a compound of the above formula with the previously-disclosed

substituent patterns and combinations of such substituents.

All variables:

The term "alkyl" refers to a straight- or branched-chain saturated hydrocarbon group

having from 1 to 7 carbon atoms, and preferably from 1 to 5 carbon atoms. This

meaning is retained in complex groups including alkoxy, alkoxycarbonyl, haloalkyl,

haloalkoxy, alkylamino, dialkylamino, alkylsulphonyl and aralkyl.

The term "alkenyl" refers to a straight- or branched-chain unsaturated hydrocarbon

group having from 2 to 7 carbon atoms, and preferably from 2 to 5 carbon atoms, and at

least one double bond.

The term "cycloalkyl" refers to a saturated hydrocarbon ring system having from 3 to

carbon atoms. Cycloalkyl groups may be monocyclic, fused or bridged. Monocyclic

cycloalkyl groups preferably have from 3 to 7 carbon atoms.

The term "cycloalkenyl" refers to an unsaturated non-aromatic hydrocarbon ring system

having from 5 to 7 carbon atoms and at least one double bond.

The term "monocyclic aryl" refers to an aromatic carbocyclic ring structure having

from 5 to 7 carbon atoms.

The term "bicyclic aryl" refers to an aromatic carbocyclic ring structure having from 9

to 12 carbon atoms.

The unqualified term "aryl" refers to either monocyclic aryl or bicyclic aryl.

The term "monocyclic heterocycle" means a saturated or unsaturated ring structure

having from 5 to 7 ring atoms of which at least one is a heteroatom, that is not a carbon

atom.

Preferred heteroatoms include oxygen, nitrogen and sulphur.

The term "bicyclic heterocycle" means a saturated or unsaturated ring structure having

from 9 to 12 ring atoms of which at least one is a heteroatom, that is not a carbon atom.

Preferred heteroatoms include oxygen, nitrogen and sulphur.

The unqualified term "heterocycle" refers to either monocyclic heterocycle or bicyclic

heterocycle.

Variable A:
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In the general formula I, variable A represents an alkyl, alkenyl, cycloalkyl, cycloalkenyl,

aryl, heterocyclic, alkylamino, dialkylamino, arylamino or aralkylamino group, each of

which is optionally substituted.

Suitable alkyl groups include, but are not limited to, methyl, ethyl, propyl, isopropyl, butyl,

isobutyl, t-butyl, pentyl, neopentyl and 1-ethylpropyl. Substituents for substituted alkyl

groups A include, but are not limited to, fluorine atoms and hydroxy, cyano, alkoxy, aryl,

aryloxy, aralkoxy, acyloxy, cycloalkyl, heterocyle and amino groups. The preferred aryl

group is phenyl, the preferred aryloxy group is phenoxy and the preferred aralkoxy group is

benzyloxy. These groups may themselves be substituted, especially with small substituents

such as methyl, trifluoromethyl, fluoro, chloro, bromo, nitro, cyano, hydroxy, methoxy,

ethoxy, isopropoxy, butoxy, trifluoromethoxy, 2,2,2-trifluoroethoxy, acetyl, methylthio and

dimethylarnino groups.

Preferred cycloalkyl groups are cyclopropyl and cyclohexyl. Preferred heterocyles are 2-

thienyl, 3-thienyl, 3-pyridyl and 5-benzo[1,3]dioxolyl groups. Amino groups may also be

substituted with alkyl (especially methyl), aralkyl (especially benzyl), aroyl (especially

benzoyl), alkylsulphonyl (especially methylsulphonyl), acyl (especially acetyl), cyano,

carbamoyl and alkoxycarbonyl (especially t-butoxycarbonyl) groups.

Suitable alkenyl groups include vinyl, preferably substituted by phenyl or fluorophenyl.

Suitable cycloalkyl groups are cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,

cycloheptyl, adamantyl and bicyclo[2,2,2]octyl groups. The preferred substituents for

substituted cycloalkyl groups are hydroxy and trifluoromethyl groups.

The preferred cycloalkenyl group is cyclohex-3-enyl.

Aryl groups A are preferably phenyl groups, and these may be substituted with small

substituents such as methyl, trifluoromethyl, fluoro, chloro, bromo, nitro, cyano, hydroxy,

methoxy, ethoxy, isopropoxy, butoxy, trifluoromethoxy, 2,2,2-trifluoroethoxy, acetyl,

methylthio and dimethylamino groups.

Preferred heterocycle groups A include furyl, tetrahydrofuryl, thienyl, pyrrolyl, pyrrolidinyl,

pyridyl, piperidinyl, morpholino, isoxazolyl, indolyl and 5-benzo[l ,3]dioxazolyl groups.

These may be substituted with small groups such as acetyl, C1-C4 alkyl and oxo, and with

larger groups such as alkoxyalkyl, 1,2,4-triazol-1-ylmethyl, p-tolylsulphonyl, t-
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butoxycarbonyl, dimethylaminosulphonyl, 1-pyrrolidinylsulphonyl, morpholinosulphonyl

and piperidinosulphonyl.

Alkylamino groups A may include methylamino, ethylamino, isopropylamino, t-butylamino

and pentylamino groups. The preferred dialkylamino group A is dimethylamino. The

prefered arylamino group is anilino, optionally substituted with a halogen atom or a methyl

group. The preferred aralkylamino groups are benzylamino, 1-phenylethylamino and 2-

phenylethylamnino, optionally substituted with a methoxy group.

Most preferably, A is a cyclohexyl group.

Variable B:

In the general formula I, variable B represents a monocyclic or bicyclic aryl group or a

monocyclic or bicyclic heterocycle, each of which is optionally substituted.

The preferred monocyclic aryl group is phenyl. This may be substituted with small

substituents such as methyl, trifluoromethyl, fluoro, chloro, bromo, nitro, cyano, hydroxy,

methoxy, ethoxy, isopropoxy, butoxy, trifluoromethoxy, 2,2,2-trifluoroethoxy, acetyl,

methylthio and dimethylamino groups. More than one substituent may be included. The

most preferred substituted monocyclic aryl groups are 2-methoxyphenyl and 4-fluoro-2-

methoxyphenyl groups.

Preferred bicyclic aryl groups are naphthyl and 1,2,3,4-tetrahydronaphthyl groups.

Monocyclic heterocycles suitable for variable B include fuyl, pyrazolyl, pyridyl, pyrazinyl,

pyrimidinyl and thienyl groups. Bicyclic heterocycles are preferred, and include indolyl,

quinolyl, isoquinolyl, benzimidazolyl, 2,3-dihydrobenzo[l,4]dioxinyl, 2,1,3-

benzothiadiazolyl, 2,1,3-benzoxadiazolyl, benzo[1,3]dioxolyl, benzofuranyl and 3,4-

dihydro-2H-benzo{b][l,4]dioxepinyl. Heterocycles B may be substituted with small groups

such as methyl, ethyl, isopropyl, halo, trifluoromethyl, cyano, acetonyl and acetyl groups.

Variable X:

-N W
In the general formula I, X represents an amino moiety selected from 

0

-N N-
\J and -N(R)-CH 2 wherein Rs represents a hydrogen atom or a methyl or benzyl
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group and W represents a bond, a nitrogen atom or a CH, CH2, C(CN) C(OH) or C(COCH3

group (when W represents a nitrogen atom or a CH, C(CN) C(OH) or C(COCH3 group, the

group Z-B attaches to the W ring atom). The most preferred of these is that in which W

represents a nitrogen atom, namely 1,4-piperazine-di-yl.

Variable Z:

-N W -N N-

In the general formula I, when X represents a or group, Z

represents a bond, an oxygen or sulphur atom or a CH2 CH2CH, CO, CHOH, OCH2, NH,

NHCO or NHCONHCH2 group. Of these, a bond is preferred. However, when X represents

a -N(R5)-CH 2 group, Z represents a CH2CH 2 or CH20 group or Z and B together represent

a 2,3-dihydro-benzo[l,4]dioxin-2-yl group. Of these, a CH20 group is preferred.

Variable Ri:

Most preferably R1 represents a hydrogen atom. When R is other than a hydrogen atom, it

preferably represents a single substituent which may be in the 7- or 8-position, but is

preferably in the 6-position. When Ri is other than a hydrogen atom, it is preferably a

fluorine, chlorine or bromine atom or a hydroxy, methyl, trifluoromethyl, methoxy,

trifluoromethoxy, nitro, phenyl, or amino group.

Other variables:

R2 is preferably a hydrogen atom, but may be a methyl group. Variable n is preferably 1. Q

preferably represents a carbonyl group. Y preferably represents a CH 2 group.

As previously indicated, the invention further provides pharmaceutical compositions

comprising a compound having the general formula I or an enantiomer, diastereomer, N-

oxide, crystalline form, hydrate, solvate, active metabolite or pharmaceutically acceptable

salt of such a compound in admixture with a pharmaceutically acceptable carrier or diluent.

The pharmaceutical composition may also include optional additives, such as a flavouring, a

sweetener, a preservative, a dye, a binder, a suspending agent, a dispersing agent, a
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colourant, a disintegrator, an excipient, a lubricant, an absorption enhancer, a bactericide and

the like, a stabiliser, a plasticizer, an edible oil, or any combination of two or more of said

additives.

Suitable pharmaceutically acceptable carriers or diluents include, but are not limited to,

ethanol, water, glycerol, aloe vera gel, allantoin, glycerine, vitamin-A and E oils, mineral

oil, phosphate buffered saline, PPG2 myristyl propionate, magnesium carbonate, potassium

phosphate, vegetable oil, animal oil and solketal.

Suitable binders include, but are not limited to, starch, gelatine, natural sugars such as

glucose, sucrose and lactose, corn sweeteners, natural and synthetic gums such as acacia,

tragacanth, vegetable gum, sodium alginate, carboxymethylcellulose, polyethylene glycol,

waxes and the like.

Suitable disintegrators include, but are not limited to, starch such as corn starch, methyl

cellulose, agar, bentonite, xanthan gum and the like.

Suitable lubricants include, but are not limited to, sodium oleate, sodium stearate,

magnesium stearate, sodium benzoate, sodium acetate, sodium chloride and the like.

Suitable suspending agents include, but are not limited to, bentonite.

Suitable dispersing and suspending agents include, but are not limited to, synthetic and

natural gums such as vegetable gum, tragacanth, acacia, alginate, dextran, sodium

carboxymethylcellulose, methylcellulose, polyvinylpyrrolidone and gelatine.

Suitable edible oils include, but are not limited to, cottonseed oil, sesame oil, coconut oil and

peanut oil.

Examples of additional additives include, but are not limited to, sorbitol, talc, stearic acid

and dicalcium phosphate.

The pharmaceutical composition may be formulated as unit dosage forms, such as tablets,

pills, capsules, boluses, powders, granules, sterile parenteral solutions, sterile parenteral

suspensions, sterile parenteral emulsions, elixirs, tinctures, metered aerosol or liquid sprays,

drops, ampoules, autoinjector devices or suppositories. The unit dosage forms may be used

for oral, parenteral, intranasal, sublingual or rectal administration, or for administration by

inhalation or insufflation, transdermal patches, and a lyophilized composition. In general,

any delivery of active ingredients that results in systemic availability of such ingredients can

be used. Preferably the unit dosage form is an oral dosage form, most preferably a solid oral
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dosage; therefore the preferred dosage forms are tablets, pills and capsules. However,

parenteral preparations are preferred too.

Solid unit dosage forms may be prepared by mixing the active agents of the present

invention with a pharmaceutically acceptable carrier and any other desired additives as

described above. The mixture is typically mixed until a homogeneous mixture of the active

agents of the present invention is obtained and the carrier and any other desired additives are

formed, i.e. the active agents are dispersed evenly throughout the composition. In this case,

the composition can be formed as dry or moist granules.

Tablets or pills can be coated or otherwise prepared so as to form a unit dosage form that has

delayed and/or sustained action, such as controlled release and delayed release unit dosage

forms. For example, the tablet or pill can comprise an inner dosage and an outer dosage

component, the latter being in the form of a layer or envelope over the former. The two

components can be separated by an enteric layer which serves to resist disintegration in the

stomach and permits the inner component to pass intact into the duodenum or to be delayed

in release.

Biodegradable polymers for controlling the release of the active agents include, but are not

limited to, polylactic acid, polyepsilon caprolactone, polyhydroxybutyric acid,

polyorthoesters, polyacetals, polydihydropyrans, polycyanoacrylates and crosslinked or

amphipathic block copolymers ofhydrogels.

For liquid dosage forms, the active substances or their physiologically acceptable salts are

dissolved, suspended or emulsified, optionally with the usually employed substances such as

solubilizers, emulsifiers or other auxiliaries. Solvents for the active combinations and the

corresponding physiologically acceptable salts can include water, physiological salt

solutions or alcohols, e.g. ethanol, propanediol or glycerol. Additionally, sugar solutions

such as glucose or mannitol solutions may be used. A mixture of the various solvents

mentioned may be used in the present invention too.

A transdermal dosage form is contemplated by the present invention too. Transdermal forms

may be a diffusion transdermal system (transdermal patch) using either a fluid reservoir or a

drug-in-adhesive matrix system. Other transdermal dosage forms include, but are not limited

to, topical gels, lotions, ointments, transmucosal systems and devices, and iontophoretic
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(electrical diffusion) delivery systems. Transdermal dosage forms may be used for delayed

release and sustained release of the active agents of the present invention.

The pharmaceutical compositions and unit dosage forms of the present invention for

parenteral administration, and in particular by injection, typically include a pharmaceutically

acceptable carrier, as described above. A preferred liquid carrier is vegetable oil. Injection

may be, for example, intravenous, epidural, intrathecal, intramuscular, intraluminal,

intratracheal or subcutaneous.

The active agents can also be administered in the form of liposome delivery systems, such as

small unilamellar vesicles, large unilamellar vesicles and multilamellar vesicles. Liposomes

can be formed from a variety of phospholipids, such as cholesterol, stearylamine or

phosphatidylcholines.

The active agents of the present invention may also be coupled with soluble polymers such

as targetable drug carriers. Such polymers include, but are not limited to,

polyvinylpyrrolidone, pyran copolymers, polyhydroxypropylmethacrylamidophenol,

polyhydroxyethylaspartamidophenol, and polyethylenoxypolylysine substituted with

palmitoyl residues.

The pharmaceutical composition or unit dosage forms of the present invention may be

administered by a variety of routes, such as the oral and enteral, intravenous, intramuscular

subcutaneous, transdermal, transmucosal (including rectal and buccal) and by inhalation

routes.

Preferably, the oral or transdermal route is used with solid or liquid formulations or skin

patches, respectively).

The pharmaceutical composition or unit dosage forms comprising an effective amount of the

present invention may be administered to an animal, preferably a human, in need of

treatment of neuromuscular dysfunction of the lower urinary tract described by E. J.

McGuire in "Campbell's UROLOGY", 5t h Ed. 616-638, 1986, W.B. Saunders Company,

and patients affected by any physiological dysfunction related to impairment of 

receptor function. Such dysfunctions include, without limitation, central-nervous-system

disorders such as depression, anxiety, eating disorders, sexual dysfunction, addiction and

related problems.
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As used herein, the term "effective amount" refers to an amount that results in measurable

amelioration of at least one symptom or parameter of a specific disorder. In a preferred

embodiment, the compound treats disorders of the urinary tract, such as urinary urgency,

overactive bladder, increased urinary frequency, reduced urinary compliance (reduced

bladder storage capacity), cystitis (including interstitial cystitis), incontinence, urine leakage,

enuresis, dysuria, urinary hesitancy and difficulty in emptying the bladder, or central

nervous system disorders due to serotonergic dysfunction (such as anxiety, depression,

hypertension, sleep/wake cycle disorders, feeding behaviour, sexual function and cognition

disorders in mammals (particularly a human) associated to stroke, injury, dementia and due

to neurological development, disorders from hyperactivity related to an attention deficit

(ADHD), drug addiction, drug withdrawal, irritable bowel syndrome.

The pharmaceutical composition or unit dosage form of the present invention may be

administered according to a dosage and administration regimen defined by routine testing in

the light of the guidelines given above in order to obtain optimal activity while minimising

toxicity or side effects for a particular patient. However, such fine tuning of the therapeutic

regimen is routine in the light of the guidelines given herein.

The dosage of the active agents of the present invention may vary according to a variety of

factors such as underlying disease conditions, the individual's condition, weight, sex and

age, and the mode of administration. An effective amount for treating a disorder can easily

be determined by empirical methods known to those of ordinary skill in the art, for example

by establishing a matrix of dosages and frequencies of administration and comparing a

group of experimental units or subjects at each point in the matrix. The exact amount to be

administered to a patient will vary depending on the state and severity of the disorder and

the physical condition of the patient. A measurable amelioration of any symptom or

parameter can be determined by a person skilled in the art or reported by the patient to the

physician. It will be understood that any clinically or statistically significant attenuation or

amelioration of any symptom or parameter of urinary tract disorders is within the scope of

the invention. Clinically significant attenuation or amelioration means perceptible to the

patient and/or to the physician.

For example, a single patient may suffer from several symptoms of dysuria simultaneously,

such as, for example, urgency and excessive frequency of urination or both, and these may
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be reduced using the methods of the present invention. In the case of incontinence, any

reduction in the frequency or volume of unwanted passage of urine is considered a

beneficial effect of the present method of treatment.

The amount of the agent to be administered can range between about 0.01 and about 

mg/kg/day, preferably between about 0.1 and about 10 mg/kg/day and most preferably

between 0.2 and about 5 mg/kg/day. It will be understood that the pharmaceutical

formulations of the present invention need not necessarily contain the entire amount of the

agent that is effective in treating the disorder, as such effective amounts can be reached by

administration of a plurality of doses of such pharmaceutical formulations.

In a preferred embodiment of the present invention, the compounds are formulated in

capsules or tablets, preferably containing 50 to 200 mg of the compounds of the invention,

and are preferably administered to a patient at a total daily dose of 50 to 400 mg, preferably

150 to 250 mg and most preferably about 200 mg, for relief of urinary incontinence and

dysfunctions under treatment with 5-HTIA receptor ligand.

A pharmaceutical composition for parenteral administration contains from about 0.01% to

about 100% by weight of the active agents of the present invention, based upon 100%

weight of total pharmaceutical composition.

Generally, transdermal dosage forms contain from about 0.01% to about 100% by weight of

the active agents versus 100% total weight of the dosage form.

The pharmaceutical composition or unit dosage form may be administered in a single daily

dose, or the total daily dosage may be administered in divided doses. In addition,

co-administration or sequential administration of another compound for the treatment of the

disorder may be desirable. For example, the compounds of the invention may be

administered in combination with known antimuscarinic drugs such as oxybutynin,

tolterodine, darifenacin and temiverine. Analogously, the compounds of the invention may

be associated to c,-adrenergic antagonists, such as prazosin, doxazosin, terazosin, alfuzosin

and tamsulosin for the therapy of the lower urinary tract symptoms.

For combination treatment where the compounds are in separate dosage formulations, the

compounds can be administered concurrently, or each can be administered at separate

staggered times. For example, the compound of the invention may be administered in the

morning and the antimuscarinic compound may be administered in the evening, or vice
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versa. Additional compounds may be administered at specific intervals too. The order

of administration will depend upon a variety of factors including age, weight, sex and

medical condition of the patient; the severity and aetiology of the disorders to be

IND treated, the route of administration, the renal and hepatic function of the patient, the
treatment history of the patient, and the responsiveness of the patient. Determination of

the order of administration may be fine-tuned and such fine-tuning is routine in the
light of the guidelines given herein. Without wishing to be bound by theory, it is

ID believed that administration of 5-HTIA receptor antagonists prevents unwanted activity

C of the sacral reflex and/or cortical mechanisms that control micturition. Thus, it is

0 10 contemplated that a wide range of neuromuscular dysfunctions of the lower urinary

tract can be treated using the compounds of the present invention, including without

limitation dysuria, incontinence and enuresis (overactive bladder). Dysuria includes

urinary frequency, nocturia, urgency, reduced urinary compliance (reduced bladder

storage capacity), difficulty in emptying the bladder, i.e. a suboptimal volume of urine

is expelled during micturition. Incontinence syndromes include stress incontinence,

urgency incontinence and enuresis incontinence, as well as mixed forms of

incontinence. Enuresis refers to the involuntary passage of urine at night or during

sleep. The compounds of the present invention may also be useful for the treatment of

cental nervous system disorders due to serotonergic dysfunction.

According to the invention there is also provided a compound having the

general formula I

R, R2

N (CH 2)n/X B

A-Q 

wherein

RI represents one or more substituents selected from hydrogen and halogen atoms and

hydroxy, alkyl, haloalkyl, alkoxy, haloalkoxy, nitro, phenyl, substituted phenyl,

heterocycle, substituted heterocycle and NR3R4 groups wherein each of R3 and R4

independently represents a hydrogen atom or an alkyl, acyl or alkoxycarbonyl group;

R2 represents one or two substituents selected from hydrogen atoms and alkyl groups;



Y represents a CH2 group or a bond;

Q represents a carbonyl, thiocarbonyl or sulphonyl group;

A represents an alkyl, alkenyl, cycloalkyl, cycloalkenyl, aryl, heterocyclic, alkylamino,

dialkylamino, arylamino or arylalkylamino group, each of which is optionally

substituted;

n is 1 or 2;

X represents an amino moiety selected from and -N(R5)-CH2 wherein

R5 represents a hydrogen atom or a methyl or benzyl group and W represents a bond, a

nitrogen atom or a CH, CH 2 C(CN) C(OH) or C(COCH 3 group (when W represents a

nitrogen atom or a CH, C(CN) C(OH) or C(COCH 3 group, the group Z-B attaches to

the W ring atom);

when X represents a or group, Z represents a bond, an oxygen or sulphur

atom or a CH 2 CH2CH 2 CO, CHOH, OCH 2 NH, NHCO or NHCONHCH 2 group,

when X represents a -N(R5)-CH 2 group, Z represents a CH2CH 2 or CH 20 group or Z

and B together represent a 2,3-dihydro-benzo[1,4]dioxin-2-yl group; and

except as aforesaid, B represents a monocyclic or bicyclic aryl group or a monocyclic

or bicyclic heterocycle, each of which is optionally substituted;

or an enatiomer, diastereomer, N-oxide, crystalline form, hydrate, solvate or

pharmaceutically acceptable salt of such a compound.

According to the invention there is also provided a_pharmaceutical composition

comprising a compound according to the invention, or an enantiomer, diastereomer, N-

oxide, crystalline form, hydrate, solvate or pharmaceutically acceptable salt of such a

compound, in admixture with a pharmaceutically acceptable diluent or carrier.

Throughout this specification the word "comprise", or variations such as

"comprises" or "comprising", will be understood to imply the inclusion of a stated

element, integer or step, or group of elements, integers or steps, but not the exclusion of

any other element, integer or step, or group of elements, integers or steps.

Any discussion of documents, acts, materials, devices, articles or the like which

has been included in the present specification is solely for the purpose of providing a
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context for the present invention. It is not to be taken as an admission that any or all of

Sthese matters form part of the prior art base or were common general knowledge in the
field relevant to the present invention as it existed before the priority date of each claim

I of this application.

SYNTHESIS OF THE COMPOUNDS OF THE INVENTION

The compounds according to the invention may generally be prepared as

C follows:

Scheme 1

R  R2 R ,R 2

Y-7- A-Q-L .X-Z-B
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The compounds of the invention are obtained by direct condensation of compounds 1 with

compounds 2. When A is alkyl, cycloalkyl, cycloalkenyl, aryl, heterocycle, (di)alkylamino

or cyclic amino and L is a halogen atom, this step is the well-known reaction between an

acyl, sulphonyl, thiocarbonyl or carbamoyl chloride (chloroformamide) and amine 1.

Generally, the said chlorides are commercially-available items or are prepared by

conventional procedures well documented in the literature and very well known to those

skilled in the art. Condensation is carried out as usual in an aprotic solvent a

chlorinated solvent or tetrahydrofuran or toluene) in the presence of an organic or inorganic

base, such as triethylamine or diisopropylethylamine, as a proton scavenger at a temperature

in the range of between -20°C and the reflux of the solvent.

If compound 2 is a carboxylic acid (L OH), condensation can be carried out in the

presence of a condensing agent dicyclohexylcarbodiimide or diethyl

cyanophosphonate), optionally in the presence of a promoting agent (e.g.

N-hydroxysuccinimide, 4-dimethylaminopyridine or N,N'-carbonyldiimidazole) in an

aprotic or chlorinated solvent N,N-dimethylformamide or chloroform) at 

and 1400 C (Albertson N. Org. React. 12, 205-218 (1962); Doherty A. M. et al, J. Med.

Chem. 35, 2-14 (1992); Ishihara Y. et al., Chem Pharm. Bull. 39, 3236-3243 (1991)). In

some cases the activated intermediate esters or amides (such as O-(N-succinimidyl) esters or

N-acyl imidazolides) can be isolated and further reacted with compound 1 to be transformed

into the corresponding amides in an aprotic or chlorinated solvent at between 10 and

100 0 C. Another activated intermediate which can be used is the mixed anhydride of the

carboxylic acid 2, obtainable by reacting 2 (L OH) with an alkyl chloroformate (optionally

supported on resin) in the presence of a tertiary amine triethylamine or N-

methylmorpholine), then reacting it with compound 1 at between 0 and 80°C; optionally a

promoting agent 1-hydroxypiperidine) may be added before the amine addition

(Albertson N. Org. React. 12, 157 (1962)). Alternatively, condensation can be carried

out without a solvent at between 150 and 2200 C (Mitchell J. A. etal., J. Am. Chem. Soc. 53,

1879 (1931)) or in high-boiling ethereal solvents diglyme). Less reactive derivatives of

the carboxylic acid 2 can be used too, such as alkyl esters, which, in turn, can be converted

into in the presence of a condensing agent trimethylaluminum) in an aprotic and/or

chlorinated solvent hexane, dichloromethane) at between-10 and 800 C, or without
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solvents at between 80 and 180°C (Weinreb S. M. et al., Tetrahedron Lett. 4171 (1977);

Lipton M.F. et al, Org. Synth. 59, 49 (1979)). An alternative procedure to prepare

compounds where A is alkylamino, dialkylamino, cyclic amino, arylamino or

arylalkylamino, consists in the use of isocyanates, which are commercially available or

prepared in situ or a priori by conventional procedures well known to those skilled in the art,

or in the use of carbonyldiimidazole or phosgene or other phosgene-like compounds

subsequently reacting them in a suitable solvent THF or toluene or a chlorinated

solvent) with compound 1 followed by the proper amine (or vice-versa).

Intermediates 2 (L OH, Cl) can be prepared by standard procedures well known to those

skilled in the art and documented in the literature. Compounds where A is an alkyl

optionally substituted with one or more hydroxy, alkoxy, arylalkoxy, amino, acylamino,

cyanoamino, aminocarbonyl, alkylaminocarbonyl groups can be alternatively prepared from

compounds where AQ is Hal-Alkyl-Q or CH 2=CHCO (la) by simple nucleophilic

substitutions or 1,4 additions (Michael reactions) with the appropriate reactant sodium

cyanamide, sodium cyanide, sodium alkoxides). The synthesis of compounds where A

contains an OH group or an amino or acylamino group requires a supplementary step of

deprotection (and acylation). For example, compounds with a masked or protected amino

group or a protected hydroxy group can be obtained by reaction of (Ia) with sodium

benzylate or sodium azide or potassium phthalimide or benzylamine or others (see, for

example, T. W. Greene et al., Protective group in organic synthesis, 3
rd Ed., Wiley

Interscience, New York). Compounds are obtained after deprotection or reduction in the

case of azido group by standard methods. The preferred method for the synthesis of

compounds where A contains an OH group consists anyway in the reaction of a O-

protected 0-alkylCOOH derivative (or its activated analogue) with compounds 1. Preferred

protecting group is benzyl which can be removed by hydrogenolysis.

When R1 and the substituents on ring B in compounds I represent reactive groups (e.g.

hydroxyl or amino), these should be protected before the acylation of Scheme 1 and then

deprotected following the known methods described in the foregoing T. W. Greene et al..

Preparation of Intermediates 1 can be carried out by several methods. The main procedures

are described below.
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The first is detailed in Scheme 2 and includes nucleophilic substitution of the appropriate

amine 14 on a 2-halomethylquinoline 4 or 1,2-addition to a 2-vinylquinoline 6 in a suitable

solvent acetonitrile, N,N-dimethylformamide, a chlorinated solvent, toluene or other

protic or aprotic polar solvent) at a temperature of between 0°C and the reflux temperature

of the solvent in the presence or not of a base such as N,N-diisopropylethylamine, TEA,

potassium carbonate, 1,8-diazabicycloundec-7-ene or others. Intermediates 4 can be

prepared by halogenation of 3 with N-bromosuccinimide or N-chlorosuccinimide by

conventional procedures well known to those skilled in the art and documented in the

experimental part.

Scheme 2

14

H-X-Z-B

R CRH H- Z-B R (CH2)n 
X Z B

3 4  14

R1 R

XH-X-Z-BZ-

N N (CH,)n^6 H

Those of compounds 3 which are not commercially available can be prepared from the

corresponding substituted anilines by the methods cited by 0. Foye et al., J. Pharm. Sci.

68(3), 336-338, (1979) or by J. C. Hardy et al. WO 98/38194 or by other suitable methods

disclosed in the literature.

Those of compounds 6 which are not commercially available can be prepared from the

corresponding compounds 3 by the method of Buchnann G, et al., J. Prakt. Chem. 24(4),

101-112, (1964) or by other suitable methods.

An alternative procedure for the preparation of the compounds 5 where n is 2 is a reaction

between the 2-methylquinolines 3 and formaldehyde in the presence of an appropriate cyclic
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amine. This is the well-known Mannich reaction, which is generally carried out in the

following manner, viz. the amine in the fonn of an acid addition salt is dissolved in a 

aqueous formaldehyde solution and then added to an alcoholic solution of 2-

methylquinoline, and the resulting mixture is warmed. Alternative Mannich procedures

which can be applied if necessary are available and described in the literature. The tertiary

amine 5 is then converted to the desired intermediate 1 by standard hydrogenation methods

in the presence of a catalyst such as platinum, platinum dioxide, palladium or rodhium or

nickel, with or without a support such as charcoal or alumina.

This hydrogenation can also be carried out using nascent hydrogen generated by sodium,

lithium or potassium metals and a lower alkanol, e.g. methanol, ethanol, propanol, n

butanol, at a temperature ranging between the room temperature and the boiling point of the

solvent. Other methods of reduction of the pyridine ring can be used too, as detailed in the

literature J. Moody, SYNLETT 9, 1029-1030, (1998); B. C. Ranu, Synth. Comm. 28(3),

485-492, (1998); P. Balczewsky, Synth. Comm. 20 2815-2819 (1990); A Srikrishna,

Tetrahedron 52 1631-1636 (1996)).

The same synthetic approach can be used to prepare the corresponding indolyl derivatives

(equivalent to 5) from 2-methylindole analogues, subsequently reducing them to the indoline

derivatives corresponding to 1.

An alternative procedure to prepare compounds 1 is illustrated in Scheme 3.
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Scheme 3

R ZRRR 2  R, R

-~-OH

N COOAk, H N COOAk, H ND
7 H H

H-X-Z-B ~~14 OA~ N.N 1
H 

H alH

'N X-Z-B, H 1

N (CH2,In N-X (CH I)n' 
H 12

R, I

N X-Z-BI
N~ X-Z-B

Intermediates 7 are commercially available or can be prepared by methods very well kcnown

to those skilled in the art and cited in the literature e.g. by Reissert reaction, treating the

appropriate quinoline with cyanide ion or equivalent (for example trimethylsilylcyanide

Popp, F.D. Heterocycles, 23, 731, 1985; D. E. Portlock, US 4,461,896; Renaud, A. et al,

EP322263) or by haloform reaction from the appropriate 2-methyiquinoline by exhaustive

halogenation followed by hydrolysis (Ejima,A. et al USP 6169086) or by reacting an

appropriately substuted aniline with dimethyl acetylenedicarboxylate in a high boiling

solvent diphenyl ethetr) affording compound 7 as a 4-hydroxy derivative which can be

on turn converted into a 4-halo derivative (phosporus oxychioride). Compound 7 can be

reduced to the corresponding 1,2,3,4-tetrahydroderivatives by the same hydrogenation
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procedures cited above and condensed by standard methods with the appropriate amines to

afford amides 12 (see above for condensation reactions). The next step is a standard

reduction with lithium aluminium hydride or borane or, where necessary, non standard

reduction conversion into a thioamide and reduction with boron and sodium hydride) to

convert the amide carbonyl function to a methylene group. The reduction is accomplished

by dissolving the amide in a solvent such as dioxane and then adding the organic solution

slowly to a thick suspension of lithium aluminium hydride in anhydrous dioxane or

tetrahydrofuran or 1,2-dimethoxyethane or other solvent; The catalytic-hydrogenation step

that reduces the hetero ring in the quinoline nucleus can also be performed on the reduction

products 5 obtained by the same procedure as above by reduction of intermediates 13, in

turn obtained from 7. The carboxy group of intermediates 8 can also be reduced by standard

fashions (see R. Nagata et al., J Med. Chem. 37, 3956-3968 (1994)) to give alcohols 9

which, in turn, can be converted into haloderivatives 10 by standard halogenation

procedures (SOC2, PBr 3 or others) or by Mitsunobu reaction Nagata or carbon

tetrachloride, triphenylphosphine and a chlorinated solvent or others, between room

temperature and reflux). The compounds 10 can be reacted through classical nucleophilic-

substitution methods, very well-known to those skilled in the art, with the appropriate

amines to afford compounds 1. The compounds 10 can also be used in the homologation

reactions which lead to formation of 11 (for example via cyanide nucleophilic substitution,

hydrolysis and reesterification). The entire last reaction pathway can be carried out by

conventional methods which are well documented in the literature (see for example R.

Nagata et al.).

In addition to the above procedures, there are two similar related methods for preparing the

same compounds. The first variation utilises a 2-formylquinoline (obtained, for example, by

selenium-dioxide oxidation of derivatives 3 (Scheme 2) as starting material instead of the

corresponding 2-carboxylic acid. The 2-formyl compound can be simultaneously reacted

with amine 14 and reduced via hydrogenation over Raney nickel, platinum oxide (Adams

catalyst) or a catalyst made up of 5% palladium on barium sulphate. The combined reaction

is generally carried out in a suitable solvent such as absolute alcohol. The last procedure can

also be performed by using a classical reductive-amination method and a reducing agent

such as sodium triacetoxyborohydride or sodium cyanoborohydride followed by
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hydrogenation of the pyridine nucleus. If R 1 is nitro, a nitration step should be introduced,

for example, on compounds 10 or 11 (preferred) in which RI is H. The best mode to carry

out the nitration step is to use a N-protected 11 N-cyclohexylcarbonyl derivative 

(see Scheme The compounds of the invention in which R1 is nitro can also be prepared

by nitro-dediazosubstitution (Sandmeyer reaction) on diazonium salt from aniline

compounds, as well as compounds where R1 is halogen, which can be obtained from the

corresponding compounds where R1 is nitro by reduction to the amine, followed by

diazotization and subsequent conversion to the halo compound via well-known methods.

If R1 is Br, a bromination step e.g. (with N-bromosuccinimide in DMF) should be

introduced, for example, on compounds 10 or 11 (preferred) in which R1 is H. Bromination

on compounds 15 (Scheme 4) requires harsher conditions Br2 with Fe catalysis in

dichloromethane or other methods from the literature (see Nagata R. above)). It should be

noted that the starting materials required for all these reactions are either commercially

available or easily prepared using standard techniques and normal organic-synthesis

procedures. Such techniques are disclosed in standard organic-synthesis textbooks and/or

published in specific literature references.

The compounds I where Y is a bond (2,3-dihydroindoles) can be prepared in analogy with

the procedures detailed above for tetrahydroquinoline derivatives (see Nagata R. above).

Harsher conditions are required for the acylations that lead to compounds when the

heterocycle is an indole derivative. The use of strong bases is needed to deprotonate the

indole NH group to make it a good nucleophile (see T. W. Greene et al., Protective Group in

Organic Synthesis, 3rd Ed., Wiley Interscience, New York, 1999). When B is not an N-

protected indole, the last acylation step to form I must be carried out after protecting the B

indole with a proper group such as a silyl or tertbutoxycarbonyl or other group (see T. W.

Greene above). The obtained protected compound I must then be deprotected by standard

methods. Alternatively, the compounds I where B is indole or other potentially-reactive

hetero ring can be prepared starting from, for example, a methyl or ethyl indole-2-

carboxylate, N-acylating it and reducing the carboxylate group, avoiding harsh reaction

conditions, for example by using CaBH 4 or hydrolyzing the ester moiety, and carrying out

the reduction on the mixed anhydride obtained from indole-2-carboxylic acid and

ethylchloroformate with boron sodium hydride. These N-acyl-2-indolylmethanol derivatives
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can be converted to the final compounds I having an indole as B, as described for

intermediate 9 (Scheme 3).

The compounds where Y is a CH bearing a double bond can be obtained as described in US

3,929,784 by the method of Reissert starting from a proper quinoline or other known method

or its variations. For example, reacting a substituted quinoline with benzoyl chloride and

potassium cyanide one can obtain 1-benzoyl-2-cyano(substituted)-1,2-dihydroquinoline, or

by reaction with benzoyl chloride and diethyl malonate (CA76:59409) followed by

hydrolysis/decarboxylation, one can prepare the 2-quinoline acetic derivative. Afterwards,

classical reaction methodologies can afford the same type of intermediates described for the

tetrahydro compounds.

An alternative procedure to obtain the compounds I of the invention, especially amenable

when dealing with optically active compounds, is described in Scheme 4.

Scheme 4

9
N COOAk, H (CH)n/OH

(CH2)nCOOAk, H N H) HalN (CH) N (CH)n
IH

A-Q

Q 18 16

N (CH2)n CHO (CH2)nCH2OH

A-Q A-Q

X Hal, OTs, OMs



The NH group of Intermediates 8 and 11 can be acylated by standard fashions
(see above for the acylation of Intermediates 1) to give polyfunctionalized compounds

which, in turn, can be selectively reduced by methods known from the literature
lithium borohydride, sodium borohydride in alcohols or water, sodium

borohydride-lithium chloride or sodium borohydride-calcium chloride, calcium
borohydride, borane-THF complex or borane-dimethyl sulfide complex or, only when 8
or 11 is a carboxylic acid, generating the mixed anhydride with a chloroformate and a
base and reducing it with sodium borohydride). Alternatively alcohols 16 can be
prepared by reacting Intermediates 9 with excess acylating reagent to afford the
corresponding O,N-diacylated derivatives, which in turn can be selectively O-
monohydrolized by known methods. The so obtained alcohols 16 can be converted into
the haloderivative 17 by standard halogenation procedures (SOC12 PBr3 or other) or by
Mitsunobu reaction Nagata or CC14, triphenylphosphine/ chlorinated solvent or
other, r.t. reflux). 17 can be reacted through classical nucleophilic substitution
methods very well known to those skilled in the art with the appropriate amine to
afford compounds I. Compounds 17 can also be prepared carrying out the acylation
reactions on intermediate 

An alternative procedure to obtain the compounds I of the invention consists in
reacting in a reductive amination fashion the aldehyde 18 with amines 14. The
Intermediate 18 can be generated by selectively reducing compounds 15 with
diisobutylaluminumhydride or by Rosemund reaction (Bull. Chem. Soc. Jpn. 58 (11),
3337-45, (1985)) or other methods (J.Org. Chem. 64 8962-8964, (1999) or J. Org.
Chem. 51 705-12, (1986)). Alternatively, alcohols 16 can be oxidized to
compounds 18 by known methods Swern's oxidation or DMSO-based oxidation
methods (Synthesis, 857 (1990) or pyridinium dichromate or Martin's reagent or
manganese dioxide).

Compounds 15 are very useful intermediates for the synthesis of compounds (I)
where R2 is a 2-alkyl group. This group can be introduced by a proton abstraction at the
2-position of the tetrahydroquinoline ring with a strong base NaNH2 NaH, BuLi
etc.) and alkylation with the proper alkyl halogenide (see Bioorg. Med. Chem. Lett. 
1527, (1995)). Compounds where R1 is aryl or heteroaryl can be obtained by very
well known Suzuki coupling of compounds with Ri=Br. The chemical procedures
are very well documented in the experimental part.



WO 03/031436 PCT/EP02/11282

The N-oxides of compounds I may be synthesised by simple oxidation procedures known to

those skilled in the art. The oxidation procedure described by Brougham P.,Synthesis, 1015-

1017 (1987), allows differentiation of the two nitrogen atoms of the piperazine ring,

permitting both the N-oxides and N, N'-dioxide to be obtained.

The above compounds I (tetrahydro or dihydroquinoline and 2,3-dihydroindole compounds),

carry a stereocenter at position 2 of the hetero ring and can be obtained as two enantiomers.

Resolution of the racemic form of can be carried out by fractional crystallization of the

diastereoisomeric salt prepared by salification of with an optically-active acid or by

preparative-chiral-column chromatography methods as described in the experimental part.

The enantiomers of can be obtained by stereospecific synthesis starting from the

homochiral compounds 8 (Scheme These can be obtained by known methods which

include N-derivatization of the esters with chiral compounds, separation by chromatographic

column or fractional crystallization or hydrolysis of the diastereomeric-acid mixture

followed by fractional crystallization and deprotection Paglialunga et al,J. Chem. Soc.

Perkin Trans. 596-600, (1976)). Alternatively direct fractional crystallization of the salt

of the N-protected acids 8 with optically-active bases can be performed E. Portlock US

4.461.896).

The homochiral compounds 8 (Scheme 3) can also be obtained by enzymatic resolution (S.

Katayama ct al., Tetrahedron Asymmetry 9, 4295-4299, (1998)).

Preparation of the intermediate amines 14, not yet known in the literature, uses synthesis

procedures very well-known to those skilled in the art. Piperazine preparation methods

comprise the synthesis of a proper aniline through standard reactions and the subsequent

cyclization with bis-(2-chloroethyl)amine to afford piperazine following the method of

Prelog V. et al., Collect. Czech. Chem. Comm.5, 497-502 (1933)) or its variations (Elworthy

T. J. Med. Chem. 40,. 2674-2687 (1997)).

Preparation of the intermediate aryl or heterocyclopiperidines not commercially available

can be carried out by known methods which include reaction of aryl or heterocycle

organometallic compounds with N-protected piperidones carbobenzyloxy or tert-

butoxycarbonyl piperidones or ethoxycarbonyl piperidones) to afford compounds 4-aryl or

heterocyclopiperidinol which can be dehydrated and reduced or deoxygenated to compounds

14. Alternatively, N-protected piperidones carbobenzyloxv and tertbutoxycarbonyl or
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ethoxycarbonyl piperidones) can be converted to their silyl enol ethers and reacted, by

palladium-catalyzed reactions, with aryl or heterocycle organometallic compounds or aryl or

heterocycloboronic acids or esters to afford the ene compounds which are then reduced to

compounds 14. The other required cyclic amines 14 can in turn be prepared by known

methods.

BRIEF DESCRIPTION OF DRAWINGS

Figure 1. Time course of BVC and MP changes in rats after oral administration of vehicle

(circles) or 3.0 mg/kg of the racemic compound ((±)l-(1-cyclohexanecarbonyl-l,2,3,4-

tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)piperazine) of Example I (squares). Data

represent the changes versus basal values at different times from treatment. number

of rats/group. Significance shown as (between treatments: ANOVA of CONTRAST

VARIABLES) indicates the difference between the trend observed in the control (vehicle)

and treated groups. Asterisks p 0.05, p 0.01 and p 0.001) indicate

significance between the value observed at the time reported and the baseline value (within

treatment).

Figure 2. Time-course of BVC and MP changes in rats after oral administration of vehicle

(circles) or 3.0 mg/kg of oxybutynin (squares). Data are expressed as in Figure 1.
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EXAMPLES

The following examples illustrate the invention but do not limit it. 'H-NMR spectra were

taken at 200 MHz in CDC13 unless otherwise specified. The main abbreviations used in the

examples are as follows: CHCl3 stands for alcohol-free chloroform, THF stands for

tetrahydrofuran, Me stands for methyl, Et stands for ethyl, Ph stands for phenyl, Ac stands

for acetyl, DMF stands for NN-dimethylformamide, DIPEA stands for N,N--

diisopropylethylamine, TEA stands for triethylamine, NBS stands for N-bromosuccinimide,

AIBN stands for azoisobutyronitrile, DMAP stands for 4-dimethylaminopyridine.

Examfple 1

1 -Cyclohexanecarbonyl- 1 ,2,3,4-tetrahydro quinoline-2-ylmethyl)-4-(4-indoly 1)-

piperazine,

1 -Cyclohexanecarbonyl-l ,2,3,A-tetralhydroquinoline-2-ylmethyl)-4-(4-indoly)-

piperazine,

1 -Cyclohexaniecarbonyl- 1 ,2,3,4-tetrahydr oquinoline-2-yhnethyl)-4-(4-indolyl)-

piperazine

a) 2-Chioromethyl- 1,2,3 ,4-tetrahydroquinoline (Compound IA

A solution of 0. 13 g of 2-hydroxymethyl-l,2,3,4-tetrahydroquinoline (prepared as described

in Nagata R. et al., J Med. Chem. 37, 3956-3968 (1994)), 0.39 g of Ph3P inS5 ml of CHC 13

and 3 Ml Of Cl 4 was stirred at 50'C for 6 hours. The mixture was evaporated to dryness

and the residue was purified by flash chromatography (petroleum ether- ethyl acetate 97:3)

to give 0.09 g of the title compound.

'H-NMR 1.00-2.00 1HI), 1.65-1.85 (in, lH), 1.90-2.10 (in, 1H), 2.60-2.95 (in, 2H),

3.45-3.70 (in, 3H), 6.50-6.70 (in, 2H), 6.90-7.10 (in, 2H)

b) 1 -(4-Indolyl)-4-(1,2,3,4-tetrahydroguinoline-2-ylmethyl)-piperazine (Compound 1B)

0.13 g of Compound IA and 0.20 g of 1-(4-indolyl)-piperazine (WO 99167237) in 1.5 ml of

DMvF was stirred at 1 000C under nitrogen atmosphere for 2 hours. The cooled mixture was

poured into 20 ml[ of water and extracted with ethyl acetate (3 x 5 nil). The organic layer was

dried on anhydrous sodium sulphate and evaporated to dryness. The residue was purified by
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flash chromatography (petroleum ether ethyl acetate 7:3) to give 0.08 g of the title

compound.
1H-NMR 1.45-1.75 1H), 1.85-2.00 1H), 2.45-3.10 8H), 3.20-3.60 6H),

6.50-6.70 4H), 6.90-7.05 2H), 7.05-7.20 3H), 8.25 (bs, 1H)

c) 1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-

piperazine

A mixture of 0.07 g of Compound 1B, 0.05 ml of DIPEA,0.04 ml of cyclohexanecarbonyl

chloride and 1.5 ml of toluene was stirred at 20 to 25C under nitrogen atmosphere for 1

hour. The solution was washed with a 5% aqueous solution of sodium bicarbonate (3 x 3

ml) and 3 ml of water. The organic layer, dried on anhydrous sodium sulphate, was

evaporated to dryness and the residue purified by flash chromatography (dichloromethane 

methanol 95:5) to give 0.03 g of the title compound.

'H-NMR 0.80-2.05 12H), 2.05-2.25 1H), 2.25-2.85 8H), 3.10-3.35 4H),

5.00-5.25 1H), 6.45-6.60 2H), 7.00-7.30 7H), 8.20 (bs, 1H)

Alternatively, the compound of Example 1 can be prepared by the following procedure:

d) 1-(4-Indolyl)-4-(quinoline-2-ylmethyl)-piperazine (Compound 1C)

A mixture of 2-chloromethylquinoline (2.56 DIPEA (4.16 ml) and 1-(4-indolyl)-

piperazine (2.65 g) in DMF (4 ml) was heated at 120-130°C for 3-4 hours. After cooling to

room temperature, the mixture was diluted with water (50-60 ml); the liquids were decanted

and extracted with diethyl ether (3 x 40 ml), washed with water, dried on sodium sulphate

and filtered; the solid residue was dissolved in dichloromethane, washed with water, dried

on sodium sulphate and filtered.

The combined organic layers were evaporated to dryness at reduced pressure. The crude was

purified by flash chromatography eluting with ethyl acetate-petroleum ether 75:25 to give

2.87 g of the desired compound as a solid.

'H-NMR 2.65-2.96 4H), 3.28-3.42 4H), 3.99 2H), 6.51-6.66 2H), 6.98-

7.18 3H), 7.48-7.61 1H), 7.61-7.89 3H), 8.078.28 3H)

e) 1-(4-Indolyl)-4-(1,2,3,4-tetrahydroquinoline-2-ylmethyl)-piperazine (Compound 1B)
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A mixture of Compound IC (2.87 PtO2 (101 mg) and acetic acid (50 ml) was

hydrogenated at a hydrogen pressure of 15 psi (103455 pascals) in a Parr apparatus at room

temperature. The catalyst was separated by filtration and washed with methanol. The

solvent was evaporated at reduced pressure, the residue was taken up with dichloromethane

ml) and alkalinised with IN sodium hydroxide (pH The aqueous extract was

extracted twice with dichloromethane and the combined organic layers were dried on

sodium sulphate, filtered and evaporated in vacuo. The crude was purified by flash

chromatography eluting with dichloromethane methanol 97:3 to give 2.22 g of

the title compound.

f) 1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-

piperazine

Cyclohexanecarbonyl chloride (1.03 ml) was added to a solution of Compound 1B (2.22 g),

TEA (1.33 ml) in dichloromethane (30 ml) cooled to 0 C, under nitrogen atmosphere. After

2-3 hours of stirring at room temperature, the resulting mixture was washed with IN sodium

hydroxide (pH 8) and the organic phase was dried on sodium sulphate, filtered and

evaporated in vacuo.

The crude was purified by flash chromatography eluting with toluene-acetone 8:2 affording

2.41 g (81 of the title compound as a pale yellow powder. Crystallisation from MeCN

afforded the title compound as a white solid. M.p. 180-181 C.

Alternatively the crude compound was purified directly by crystallisation from MeCN

affording the pure title compound.

Alternatively Compound 1B can be prepared by the synthetic procedure described below:

g) 1-(4-Indolyl)-4-(1,2,3,4-tetrahydroquinoline-2-ylcarbonyl)-piperazine (Compound

ID)

TEA (0.48 ml) and diethyl cyanophosphonate (0.53 ml) were added to a stirred solution of

1,2,3,4-tetrahydroquinoline-2-carboxylic acid (0.594 g) and l-(4-indolyl)-piperazine (0.675

g) in DMF (24 ml) at 0°C. The reaction mixture was stirred at room temperature for 3 hours.

It was diluted with H20 (300 ml) and the white precipitate which formed was filtered and

dried on sodium sulphate by dissolving in CH 2C12, and the solution was evaporated to



WO 03/031436 WO 03/31436PCT/EP02/11282

dryness in vacua. The residue was purified by flash chromatography eluting with petroleum

ether EtOAc 1: 1 to give 0.7 g of the title compound.

'I-I-NNM 1.60-1.90 (in, 111), 2.10-2.25 (in, IH), 2.70-3.00 (in, 211), 3.20-3.35 (in, 4H1),

3.65-4.10 (in, 411), 4.40 (dd, 1H), 4.50 6.51-6.75 (mn, 6.95-7.30 (mn, 8.25

(s,1IH)

h) 1 -(4-Indolyl)-4-( 1,2,3,4-tetrah-ydroquinoline-2-ylmuethyl)-piperazine (Comnpound 113)

1IOM Borane-diinethylsulpliide (0.21 ml) was added to a stirred solution of Compound ID

(0.25 g) in THEF (5 ml) at 00 C. The solution was refluxed for 1 hour, cooled at room

temperature and diluted with a saturated solution of ammoniumn chloride. The resulting

solution was extracted with CH2CL2 (20 ml), dried on sodium sulphate and evaporated in
vacuo. The residue was purified by flash chromatography eluting with petroleum ether-

EtOAc 1: 1 to give 0. 12 g of the title compoiund.

I -Cyclohexanecarbonyl- 1 ,2,3,4-tetrahiydroquinolinie-2-ylmietliyl)-4-(4-indolyl)-

piperazine

and

1 -Cyclohexanecarbonyl- 1,2,3 ,4-tetrahydroguinoline-2-yhnethyl)-4-(4-indolyl)-

piperazine

The racemnic compound of Example 1 was subjected to chiral-colurnn chromatography

(Chiralpack AD 0.46 x 25 cm; eluent 0. 1 diethylamine in ethanol; flow 65 inl/inin; X

235 riM affording the two enantiomers:

Ex. cUD: 142' (o 0.5, CH-C 13)

Ex. 1 D: 1470 (c 0. 57, CHC 13)

The compound of Example 1 was converted into the corresponding

monoinethanesuiphonate salt by conventional methods and, after crystallisation from

i-propanol and mixtures of i-propanol-water 4: 1, 1:1 and 1:4, showed a DSC melting peak of

143 0C.
Similarly, after crystallisation from mixtures of ethanol-water 4: 1, 1:1 and 1: 4, it showed a

DSC melting peakc of 151PC.

Example 2
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1 -Cyclohexanecarbonyl- 1,2,3 ,4-tetrahydroquinoline-2-yhnethyl)-4-(2-methioxyphenyl)-

piperazine

a) 2- [4-(2-Methoxyphenyl)-l1-piperazinylmethyl]-guinoline (Comnpound 2A)

The title compound was prepared as described for Compound IC substituting 1-(4-indolyl)-

piperazine with 1-(2-methoxyphenyl)-piperazine. Purification was carried out by flash

chromatography eluting with petroleum ether-ethyl acetate 4:6 to give the title compound

'H-NMR 2.69-2.86 (in, 4H), 2.98-3.27 (in, 3.85 2H), 3.97 3H), 6.797.04 (in,

41H), 7.49-7.58 (in, 111), 7.63-7.79 (mn, 3H1), 8.03-8.21 (in, 2H1)

b) 1 ,4-Tetralhydrociuinoline-2-ylmethyl)-4-(2-methoxyphnyl)-piperazile

(Compound 2B)

Compound 2B was obtained in the same way as described for Compound lB (step e) but

starting from Compound 2A instead of Compound 1IC. The crude was purified by flash

chromatography eluting with dichioromethane-methariol 97:3 to give the title compound

1H-NMR 1.48-1.67 (in, 1H), 1.80-1.99 (in, 111), 2.47 (in, 2H), 2.51-2.67 (in, 4H), 2.72-

2.98 (in, 3.02-3.27 (in, 4H), 3.37-3.59 (in, 1H1), 3.90 (in, 3H1), 4.56-4.77 IN), 6.48

6.67 (in, 211), 6.83-7.08 (in, 6H)

c) 1 -Cyclohexanecarbonyl- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl)-4-

(2-inetboxyplienyl)-piperazine

The title compound was synthesised by the alternative acylation procedure (step f) described

for the compound of Example 1 starting from Compound 2B instead of Compound lB. The

crude was purified twice by flash chromatography eluting with dichioromethane-methanol

95:5 and then with toluene-acetone 85:15 affording the title compound (69 M.p. 45.5'C

(dec.).

'H-NMR 0.86-2.00 (in, 1 1H), 2.02-2.21 (in, 1H), 2.25-2.8 1 (in, 9H), 2.92-3.16 (in, 4H),

3.81 3H), 4.99-5.21 (in, 1H), 6.81-8.04 (mn, 4M], 7.08.7.29 (mn, 411)

Example 3
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1 -Cyclohexanecarbonyl-1 ,2,3,4-tetrahydroquinoline-2-yl)-ethyl]-4-

(2-rnethoxyphenyl)-piperazine

a) 1 -r2-(l ,2,3,4-Tetrahydroguinoline-2-yl)-ethyll-4-(2-inethoxyphenyl)-piperazine

(Compound 3A)

Compound 3A was obtained in the manner described for Compound 113 (step e) but starting

fr-om 1 -[2-(2-quinoliney1)-ethy1]-4-(2-methoxypheny1)-piperazine (US 3,983,121) instead of

Compound 1IC. The crude was purified by flash chromatography eluting with

dicblorom-ethane-rnethanol 93:7 to give 0. 115 g (43 of the title compound.

'H-NMR 1.54-2.03 (in, 4H), 2.5 1-2.72 (in, 4M, 2.73-2.97 (in, 4H), 3.01-3.40 (in, 4H4),

3.3 1-3.49 (in, 1H), 3.89 3H), 6.47 1H), 6.5 1-6.62 (in, 1H), 6.8 1-7.09 (in, 6H1)

b) 1 -Cyclohiexanecarbonyl-1,2,3,4-tetrahiydrociuinoline-2-yl)-ethiyll -4-

(2-inethoxyphenyl)-piperazine

The title compound was synthesised following the alternative acylation procedure (step f)

described for the compound of Example 1 starting from Compound 3A instead of

Compound lB3. The crude was purified twice by flash chromatography eluting first with

dichloromethane-inethanol 94:6, then with ethyl acetate-2N inethanolic anmnonia 98:2,

affording 0. 13 g of the title compound as a solid containing cyclohexaniecarboxylic acid as

the main impurity. This solid was dissolved in dicbloromethane (5 ml) and washed with 1N

sodium hydroxide (2 x 3 ml). The organic part was dried on sodium sulphate, filtered and

evaporated at reduced pressure to give 0.091 g of the designated compound.

'H--NI\R 0.89-2.00 (mn, 13H), 2.23-2.81 (in, 1011), 2.94-3.15 (in, 411), 3.87 311),

4.78-5.04 (in, 111), 6.76-7.28 (in, 8H)

Example 4

1 -Cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-[2-

(2,2,2-trifluoroethoxy)-phenyl]-piperazine

a) 2-4r-222tilootoy-heyllpprziymtylnln (Compound

4A)
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Compound 4A was obtained in the manner described for Compound 1C (procedure d) but

using 1 -[2-(2,2,.2-trifluoroethoxyphenyl)]-piperazine instead of l-(4-indolyl)-piperazine. The

crude was purified by flash chromatography eluting with petroleumn ether-ethyl acetate 55:45

to give the title compound 
1 H-NMR (5):2.60-2.83 (in, 411), 3.06-3.27 (in, 411), 3.91 2H), 4.40 4H), 6.88-7.09 (in,

411), 7.46-7.62 (in, 1H), 7.66-7.85 (in, 3H), 8.03-8.21 (in, 2H)

b) 1 ,2,324-Tetrahydroquinoline-2-ylmethyl)-4-2-(2,2,2-trfluoroetoxy}-phenyl]-

piperazine (Compound 4B)

The title compound was prepared as described for Compound lB (procedure e) starting from

Compound 4A instead of Compound 1 C. Thle crude was purified by flash chromatography

eluting with dichioromethane-methanol 97:3 to give the title compound (6 1 

iH-NMR~l 1.45-1.71 (in, 11H), 1.82-2.00 (in, 111), 2.40-2.64 (in, 411), 2.69-2.91 (in, 4H),

3.04-3.26 (in, 4H), 3.37-3.57 (in, 114), 4.41 211), 4.56-4.76 (br, 1H), 6.48-6.67 (in, 2H),

6.85-7.09 (in, 6H)

c) 1 1-Cyclohexanecarbonyl- 1,2,3,4-tetrahydroguinoline-2-ylmthy1)-4-r2-

(2,2,2-trifluoroethoxy)-phenyll-piperazine

The title compound was synthesised following the alternative acylation procedure described

for the compound of Example 1 (step f) but starting from Compound 4B instead of

Compound lB. The crude was purified by flash chromatography eluting with petroleum

ether-ethyl acetate 7:3 to give the title compound M.p. 46'C (dec.).

'H-NMR 0.81-1.99 (in, 1211), 2.01-2.19 (in, 111), 2.24-2.78 (in, 811), 2.92-3.13 (in, 411),

4.39 211), 4.99-5.20 (mn,1H), 6.84-7.28 (in, 8H)

Example 

1 -Cyclohexanearbonyl-6-fluoro- 1,2,3,4-tetrahiydroquinoline-2-ylnethyl)-4-[ 2

(2,2,2-trifluoroethoxy)-phienyl]-piperazine

a) 2-Brornomethyl-6-fluorocquinoline (Compound 

A mixture of 6-fluoro-2-inethylquinolinie (3 NBS (1.65 AIBN (25 mng) and CC]4 

ml) was refluxed for 5 hours, then additional NBS (0.825 g) was added and the mixture was

refluxed for 5 hours. After cooling at room temperature, the solid was separated by filtration
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and the filtrate evaporated at reduced pressure. The crude was purified by flash

chromatography eluting with petroleum ether-ethyl acetate 85:15 to give, as a first eluted

product, 0.71 g of the title compound and 2.13 g of starting material.

'H-NMR 4.71 2H), 7.36-7.65 3H), 8.00-8.19 2H)

b) 6-Fluoro-2-{4-r2-(2,2,2-trifluoroethoxy)-phenyll-l-piperazinylmethyl}-quinoline

(Compound 

Compound 5B was obtained in the manner described for Compound 1C (procedure d) but

using 1-[2-(2,2,2-trifluoroethoxy)-phenyl]-piperazine instead of 1-(4-indolyl)-piperazine and

Compound 5A instead of 2-chloromethylquinoline. The crude was purified by flash

chromatography eluting with petroleum ether-ethyl acetate 6:4 to give the title compound

'H-NMR 2.67-2.86 4H), 3.05-3.26 4H), 3.91 2H), 4.41 4H), 6.88-7.09

4H), 7.37-7.56 2H), 7.71 3H), 7.99-8.18 2H)

c) 1-(6-Fluoro-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-[2-(2,2,2-trifluoroethoxy)-

phenyll-piperazine (Compound 

The title compound was prepared as described for Compound 1B (procedure e) starting from

Compound 5B instead of Compound 1C. The crude was purified by flash chromatography

eluting with petroleum ether-ethyl acetate 8:2 to give the title compound 

'H-NMR 1.42-1.80 1H), 1.80-1.99 1H), 2.39-2.61 4H), 2.63-2.94 4H),

3.02-3.26 4H), 3.31-3.52 1H), 4.41 2H), 4.41-4.68 (br, 1H), 6.37-6.54 1H),

6.61-6.79 2H), 6.88-7.11 6H)

d) 1-(1-Cyclohexanecarbonyl-6-fluoro-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-[2-

(2,2,2-trifluoroethoxy)-phenyl]-piperazine

The title compound was synthesised following the alternative acylation procedure described

for the compound of Example 1 (step f) but starting from Compound 5C instead of

Compound IB. The crude was purified by flash chromatography eluting with petroleum

ether-ethyl acetate 7:3 affording the title compound M.p. 51° C

'H-NMR 0.80-1.99 11H), 2.00-2.17 1H), 2.21-2.77 9H), 2.91-3.12 4H-),

4.40 2H), 4.98-5.22 1H), 6.83-7.16 8H)
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Example 6

1 -(2-Ethylbutanoyl)- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-[2-

(2,2,2-trifluoroethoxy)-phenyl]-piperazine

The title compound was synthesised following the ,alternative acylation procedure described

for the compound of Example 1 (step f) but starting from Compound 4B instead of

Compound lB and using 2-ethylbutanoyl chloride instead of cyclohexanecarbonyl chloride.

The crude was purified by flash chromatography eluting with petroleum ether-ethyl acetate

75:25 affording the title compound 

'H-NMR 0.61 and 1.05 (2t, 1.21-1.67 (in, 5H ),1.74-1.93 (in, 2.00-2.19 (in,

1H1), 2.23-2.84 (in, 811), 2.92-3.24 (in, 4H), 4.41 (in, 5.08-5.29 (in, 6.877.29 (n

8H)

Example 7

1 -(3-Methoxypropionyl)- 1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-[2-(2,2,2-

trifluoroeth-oxy)-phenyl]-piperazine

The title compound was synthesised following the alternative acylation procedure described

for the compound of Example 1 (step f) but starting from Compound 4B instead of

Compound 1D and using 3-methoxypropionyl chloride instead of cyclohexanecarbonlyl

chloride. The crude was purified by flash chromatography eluting with petroleum ether-

ethyl acetate 4:6 affording the title compound 

1.41-1.5 5 (in 11H), 2.04-2.21 (in, 1H), 2.3 1-2.95 1lOH), 2.97-3.16 (in, 4H),

3.32 3H), 3.71 2H), 4.41 2H), 5.06-5.21 (in, 1H), 6.88-7.08 (in, 4H), 7.00-7.18 (in,

4H)

Example 8

1- [1-(3-Benzyloxypropionyl)- 1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-12-(2,2,2-trifluoro-

ethoxy)-phenyl]-piparazine
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The title compound was synthesised following the alternative acylation procedure described

for the compound of Example 1 (step f) but starting from Compound 4B instead of

Compound 1B and using 3-benzyloxypropionyl chloride instead of cyclohexanecarbonyl

chloride. The crude was purified by flash chromatography eluting with toluene-acetone

7.5:21.5 affording the title compound 

H-I-NMR 1.41-1.60 1H), 2.05-2.21 1H), 2.25-2.75 9H), 2.80-3.16 

3.70-3.90 2H), 4.41 2H), 4.50 2H), 5.00-5.21 1H), 6.82-7.08 4H), 7.10

7.40 4H)

Example 9

1-[1-(3-Benzyloxypropionyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-

piperazine

The title compound was synthesised following the alternative acylation procedure

described for the compound of Example 1 (step f) using 3-benzyloxypropionyl chloride

instead of cyclohexanecarbonyl chloride. The crude was purified by flash chromatography

eluting with toluene-acetone 7.5:2.5 to give the title compound 

'H-NMR 1.41-1.65 1H), 2.10-2.30 1H), 2.32-3.00 10H), 3.10-3.30 4H),

3.72-3.92 2H), 4.50 5.05-5.25 1H), 6.45-6.65 2H), 7.007.40 12H),

8.15 1H)

Example 

1-[1-(3-Hydroxypropionyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-[2-

(2,2,2-trifluoroethoxy)-phenyl]-piperazine

Pd-C (0.05 mg) and ammonium formate (0.16 g) was added to a solution of the

compound of Example 8 (0.202 g) in MeOH (8 ml). The reaction mixture was refluxed for 6

hours under nitrogen atmosphere. Additional 0.2 g of ammonium formate and 0.1 g of 

Pd-C was added. The mixture was refluxed for 4 more hours. The catalyst was filtered and

evaporation in vacuo was carried out. The crude was purified by flash chromatography

eluting with CHC13-MeOH 97:3 to obtain the title compound 
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'HI-NMR 1.30-2.00 (in, 2H), 2.04.2.21 (in, 1H), 2.25-2.80 (in, 9H), 2.80-3.00 (in, 1H),

3.00-3.15 (mn, 4H), 3.75-4.00 (in, 211I), 4.40 211), 5.05-5.31 (in, 1H), 6.82-7.08 (mn, 4H),

7.10-7.35 (in, 4H)

Example 11

1 -Methoxypropionyl)- 1,2,3,4-tetrahydroquinoline-2-ylinethyll-4-(4-indolyl)-

piperazine

The title compound was synthesised following the alternative acylation procedure described

for the compound of Example I (step t) using 3-methoxypropionyl chloride instead of

cyclohexanecarbonyl chloride. The crude was purified by flash chromatography eluting with

petroleum ether-ethyl acetate 3:7 to give the title compound M.p. 62.8-66'C.

'H--NM!R 1.41-1.65 (mn 1H1), 2.10 -2.25 (in, 1H1), 2.30-2.95 (in, 10M-I, 12-3.25 (in,

411), 3.32 111), 3.70 2H), 5.00-5.25 (mn, 111), 6.45-6.60 (in, 2H1), 7.007.30 (in, 12H1),

8.15 1H)

Example 12

1- -Isopropoxypropionyl)- 1,2,3,4-tetrahydroquinoline-2-ylinethyl]-4-(4-indolyl)-

piperazine

The title compound was synthesised following the alternative acylation procedure described

for the compound of Example 1 (step f) using 3-isopropoxypropionyl chloride instead of

cyclohexanecarbonyl chloride. The crude was purified by flash chromatography eluting with

petroleum ether-ethyl acetate 1: 1 to give the title compound (2 

'H-NMR 1. 12 61F), 1.41-1.65 (in, 2.10-2.25 (in, 1H), 2.30-3.00 (in, 1011), 3.12-

3.25 (in, 4H), 3.55 (septet, lH), 3.65-3.90 (in, 1H), 5.00-5.25 (in, 111), 6.45-6.60 (in, 211),

7.00-7.35 (in, 121-1), 8.15 1II)

Example 13

1 -[1-Acetyl- 1,2,3,4-tetrahydroquinolinie-2-ylmethyl]-4-(4-indolyl)-piperazine
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The title compound was synthesised following the alternative acylation procedure described

for the compound of Example 1 (step f) using acetyl chloride instead of

cyclohexanecarbonyl chloride and CHC13 instead of dichloromethane. The crude was

purified by flash chromatography eluting with petroleum ether-ethyl 

methanolic ammonia 3:7:0.1 to give the title compound M.p. 187-189°C.

'H-NMR 1.50-1.70 1H), 2.05-2.29 4H), 2.31-2.85 8H), 3.10-3.32 4H),

4.98-5.21 1H), 6.48-6.65 2H), 7.00-7.30 7H), 8.15, s, 1H

Example 14

1-[l-(4-Morpholinocarbonyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-

piperazine

The title compound was synthesised following the alternative acylation procedure described

for the compound of Example 1 (step f) using 4-morpholinocarbonyl chloride instead of

cyclohexanecarbonyl chloride and toluene instead of dichloromethane, and refluxing for 

hours. The crude was purified by flash chromatography eluting with petroleum ether-ethyl

methanolic ammonia 8:2:0.01 to give the title compound M.p. 195-

2050C.

'H-NMR 1.90-2.21 2H), 2.35 1H), 2.55-2.90 7H), 3.12-3.42 8H), 3.48

3.75 4H), 4.38-4.50 1H), 6.48-6.60 (m1, 2H), 6.85-7.20 7H), 8.15 1H)

Example 

1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(1-methyl-4-indolyl)-

piperazine

The compound of example 1 (0.456 g) was added to a suspension of 50% NaH (0.130 g) in

DMF (20 ml), and stirred for 20 minutes at room temperature and then 1 hour at 550C.

Methyl iodide (0.185 ml) was added dropwise, stirred for 4 hours at room temperature, and

poured into H20. The precipitate was filtered, dissolved in Et2O, washed with HII, dried on

sodium sulphate and evaporated in vacuo. The crude was purified by flash chromatography
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eluting with CH2C12-MeOH 9.7:0.3 to give 0.077 g of the title compound M.p. 6&

'H-NMR 0.80-2.05 (in, 11H), 2.06-2.25 (in, 1H), 2.25-2.85 (in, 8H), 3.10-3.35 (in, 411),

5.00-5.25 (in, 1H), 6.45-6.60 (in, 211), 7.00-7.30 (in, 7H), 8.20 1H).

Example 16

1 -Cyclohexanecarbonyl-6-mnethoxy- 1 ,2,3,4-tetrahydroquinoline-2-ylrnethyl)-4-

(4-indolyl)-piperazine

a) 2-Bromoinethyl-6-inethoxyguinoline (Compound 16GA)

Compound 1 6A was obtained in the manner described for Compound 5A (procedure a) but

using 6-methaoxy-2-methylquinoline instead of 6-fluoro-2-methylquinoline. The crude was

purified by flash ch-romatography eluting with petroleum ether-ethyl acetate 85:15 to give,

as a first eluted. product, 0.45 g (3 of the title compound, followed by 0.39 g of starting

material.

'H-INMR 3.93 3H), 4.70 2H), 7.09 (d 1H), 7.37 (dd, 1H), 7.37 (di, 7.96 (d,

lH), 8.09 111).

b) 6-Methoxy-2- r4-(4-indolyl)-l1-piperazinylmethyll -guinoline (Compound 1 6B)

Compound 16B was obtained in the manner described for Compound 1 C (procedure d) but

using Compound 1 6A instead of 2-chioromethyiquinoline. The crude was purified by flash

chromatography eluting with dichloromethane-methanol 95:5 to give the title compound

'H-NMR 2.73-2.9 1 (in, 4H1), 3.2 1-3.42 (in, 4H), 3.86-4.02 (in, 5H1), 6.49-6.67 (in, 211),

7.00-7.21 (in, 4H), 7.36 1H1), 7.65 lH), 7.91-8.10 (in, 2H), 8.12-8.33 (br, lH).

c) 1- 6-Methoxy-1,2,3,4-tetrah droquinoline-2-yimeth J-4-(4-indolyl)-piperazine

(Compound 16C)

The title compound was prepared as described for Compound 1B (procedure e) starting from

Compound 16B instead of Compound 1 C. The crude was purified by flash chromatography

eluting with diehioroinethane-iethanol 97:3 to give the title compound 
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']1*NP4J 1.47-1.72 (mn, 111), 1.8 1-2.01 (in, 111), 2.36-2.53 (mn, 2.54-2.74 (in, 211),

2.75-2.98 (mn, 4H), 3.18-3.57 (in, 5H), 3.73 (s,314), 4.71-4.83 (sa, 1H), 6.47-6.63 (in, 

7.02-7.18 (in, 3H), 8. 11-8.26 (br, 1H)

d) 1 -Cyclohexanecarbonyl-6-methoxy- 1,2,3 ,4-tetrahiydrociuinoline-2-ylmethyll -4-

(4-indelyl)-piperazine

The title compo-und was synthesised following the alternative acylation procedure described

for the compound of Example 1 (step f) but starting from Compound 1 6C instead of

Compound 1W. The crude was purified by flash chromatography eluting with

dichioromethane-methanol 97:3 to give the title compound M.p. 90-93'C.

11-NMR 0.75-2.00 (in, IL1H), 2.01-2.21 (in, 1H), 2.22-2.84 (in, 9H), 3.11-3.34 (ill, 4H),

3.76 5.01-5.23 (in, 111), 6.46-6.64 (in, 2H), 6.70.6.83 (mn, 2H), 6.95-7.19 (in, 4H),

8.07-8.22 I1).

Example 17

1 -(3-HydroxypropionyD- 1 ,2,3,4-tetralhydroquinoline-2-ylmethyl]-4-( 4-ifldolyl)-

piperazine

The title compound was prepared following the procedure described for the compound of

Example 10, but using the compound of Example 9 instead of the compound of Example 8.

The crude was purified by flash chromatography eluting with CHCl3-MeOH 97:3 to give the

title compound M.p. 58-61'C

'11 N4J 1.30-2.30 (br, 11H), 1.41-1.60 (in, 1H), 2.10-2.27 (in, 111I), 2.30-2.99 (in, 1011),

3.11-3.31 (mn, 411), 3.72-3.93 (mn, 211), 5.05-5.28 (in, lH), 6.50-6.67 (in, 2H1), 7.01-7.28 (in,

711), 8.01-8.25 (br, 1H)

Example 18

1-(l -Cyclohexanecarbonyl-6-fluoro- 1,2,3,4-tetrahydroquinioline-2-ylmethyl)-4-(4-ildolyl)-

piperazine

a) 6-Fluoro r4-(4-indolyl)-1 -piperazinylinethiyll guinoline (Compound 18A)
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Compound 18A was obtained in the same way as described for Compound IC (procedure d)

but using Compound 5A instead of 2-chloromethylquinoline. The crude was purified by

flash chromatography eluting with petroleum ether-ethyl acetate 1:1 to give the title

compound 

'H-NMNR 2.65-2.91 4H), 3.12-3.41 4H), 3.93 2H), 6.49-6.62 2H), 7.00-

7.21 3H), 7.38-7.52 2H), 7.65-7.80 1H), 7.93-8.12 2H), 8.15-8.30 (br, 1H)

b) 1-(6-Fluoro-l,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-piperazine

(Compound 18B)

The title compound was prepared as described for Compound 1B (procedure e) starting from

Compound 18A instead of Compound 1C. The crude was purified by flash chromatography

eluting with petroleum ether-ethyl acetate 6:4 to give the title compound 

'H-NMR 1.45-1.68 1H), 1.80-1.93 1H), 2.43 2H), 2.51-2.69 2H), 2.81-

3.01 4H), 3.12-3.33 4H), 3.34-3.51 1H), 4.20-5.00 (br, 1H), 6.40-6.73 

7.00-7.19 3H), 8.07-8.27 (br, 1H)

c) 1-(1-Cyclohexanecarbonyl-6-fluoro-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-

(4-indolyl)-piperazine

The title compound was synthesised following the alternative acylation procedure described

for the compound of Example 1 (step f) but starting from Compound 18B instead of

Compound lB. The crude was purified by flash chromatography eluting with petroleum

ether-ethyl acetate 6:4 to give the title compound M.p. 82-84°C.

'H-NMR 0.75-1.93 11H), 1.95-2.20 1H), 2.28-2.83 9H), 3.073.30 4H),

5.02-5.23 1H), 6.42-6.70 2H), 6.81-7.28 6H), 8.04-8.22 (br, 1H)

Example 19

1-(1-Dimethylaminocarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-

piperazine

The title compound was synthesised following the alternative acylation procedure described

for the compound of Example 1 (step f) using N,N-dimethylaminocarbonyl chloride instead

of cyclohexanecarbonyl chloride and toluene instead of dichloromethanc, and refluxing for 2
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hours. The crude was purified by flash chromatography eluting with petroleum ether-ethyl

N methanolic ammonia 8:2:0.01 to give the title compound (39 M.p. 190-

2270C.

'H-NMIR 1.88-2. 10 (in, 11H), 2.11-2.27 (in, 1H1), 2.28-2.50 (in, 1H), 2.60-2.95 (in, 13H1),

3.10-3.48 (in, 411, 4.32-4.50 111), 6.50-6.65 (in, 2H4), 6.75-6.98 (in, 2H), 7.00.7.22 (in,

8.20 (bs, 11H).

Example 

1-(1 -Ethylaininocarbonyl- 1,2,3,4-tetrahydroquinoline-2-ylinethyl)-4-(4-indolyl)-piperazine

A solution of Compound 1B (0.35 g) and ethyl isocyanate (0.16 ml) in DMF (2 ml) was

stirred at 1 000C for 2 h. Afterwards, the reaction mixture was poured into H20 and extracted

with EtOAc (2x30 ml). The combined extracts were washed with H120, dried (Na2SO 4 and

evaporated to dryness in vacuo. The crude was purified by flash chromatography eluting

with petroleum ether-ethyl acetate-2.5 N inethanolic ammonia 8:2:0.01 to give 0.22 g of the

title compound (49.8 M.p. 109-112'C.
1H-NIVIR 1.18 311), 1.58-1.78 (in, 111), 2.11-2.34 (mn, lH), 2.36 (dd, 111), 2.58-2.98

(in, 7H), 3.10-3.42 (in, 411), 4.45-4.65 1H), 6.47-6.65 (in, 211), 6.95-7.25 (in, 7H), 7.39

IN), 8.25 cbs, 1 H)

Example 21

1-(l1 -Cyclohexanecarbonyl- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl)-4-(1 -isoquinolinyl)-

piperazine

a) 1 -Jsoguinioliinyl)-4-( 1,2,3,4-tetrahydroquin-olinie-2-ylcarboinyl)-piperazinie

(Compound 2 1A)

The title compound was synthecsised following the procedure described for Compound ID

(step g) but using 1-(1-isoquinolinyl)-piperazine (WO 00/40554) instead of 1 -(4-indolyl)-

piperazine. The residue was purified by flash chromatography eluting with petroleum ether

EtOAc 1: 1 to give of the title compound (75.6 
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'H-:NMR 1.61-1.89 (in, IM), 2.22-2.30 (in, 1ff), 2.78-2.96 (in, 214), 3.35-3.54 (i,411),

3.71-4.10 (in, 411), 4.29 (dd, 11H), 4.41-4.68 (br, 1H), 6.59-6.76 (in, 211), 6.95-7.13 (in, 211),
7.32 11H), 7.50-7.71 (in, 2H1), 7.80 I14), 8.04-8.23 (in, 2H1).

b) 1 -Isoguinolinyl)-4-(1 ,2,3 ,4-tetrahydroquinoline-2-ylmeth-yl)-pi-perazine

(Compound 2 1B)

The title compound was synthesised following the procedure described for Compound 1B

(step but using Compound 21A instead of Compound ID. The residue was purified by

flash chromatography eluting with petroleum ether EtOAc 5.5:4.5 to give 0. 12 g (73.6 

of the title compound.

'J--NMR 1.41-1.80 (in, 1H1), 1.81-1.99 (in, 1H1), 2.50 2H1), 2.58-2.76 (in, 211), 2.78-

3.01 (in, 411), 3.39-3.58 (in, 411), 4.59-4.90 (br, 111), 6.48-6.67 (ill, 2M1, 6.87-7.08 (in, 211),
7.16-7.3 1 (in, 111), 7.47-7.66 (in, 2H), 7.78 111), 8.04-8.22 (in, 211).

c) 1-Cl -Cyclohexanecarbonyl- 1,2,3 ,4-tetraliydroquinioline-2-ylmethyl)-4-

(1-isoguinolinyt)-piperazine

The title compound was synthesised following the alternative acylation procedure described

for the compound of Example 1 (step f) but starting from Compound 21lB instead of

Compound lB. The crude was purified by flash chromatography eluting with petroleum

ether-ethyl acetate 6:4 to give thle title compound (88 M.p. (63.9) 70.41-72'C.

'11-NMR 0.86-2.01 (in, 1111), 2.10-2.3 1 (in, 1H1), 2.33-2.87 (in, 911), 3.12r3.56 (in, 411),

4.94-5.29 (in, 111), 7.08-7.27 (in, 5H1), 7.41-7.67 (in, 211), 7.26 111), 8.00-8.19 (in, 211).

Example 22

1 -Cyclohexaniecarbonyl- 1,2,3 4 -tetrahydroquinoline-2-ylmethyl)-4-(2-methoxypheny)-

piperidine

a) 2-[4-(2-Methoxyphen-yl)-l1-piperidinylmethyl] -quinoline (Compound 22A

The title compound was prepared as described for Compound I C substituting 1-(4-indolyl)-

piperazine with l-(2-inethoxyphenyl)-piperidine. Purification was carried out by flash

chromatography elating with petroleum ether-ethyl acetate 6:4 to give the title compound

(53 Oil.

'FJ-NMR 1.70-1.90 (in, 411), 2.18-2.35 (in, 2H1), 2.85-3. 10 (in, 311), 3.82 3H1), 3.90 (s,
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2M1, 6.78-7.00 (in, 2Hf), 7.08-730 (in, 2Hf), 7.51 IH), 7.60-7.85 (in, 311), 8.10 1Ff).

b) 1 ,4-Tetrahydrociuinoline-2-ylmethyD-4-(2-methioxyphenyl)-piperidine

(Comp ound 22B)

Compound 22B was obtained in the same way as described for Compound MB (step e) but

starting from Compound 22A instead of Compound 10. The crude was purified by flash

chromatography eluting with CHf2C12 2.5 N NH3 in MeOHf 100: 1 to 100:2 affording the

title compound (50.3 Oil.

'H-NMR 1.40-2.20 (in, 6141), 2.20-3.20 (in, 9H4), 3.30-3.60 (in, 1Ff), 3.90-4.50 (br, III),

6.45-6.65 (in, 2H), 6.80-7.05 (in, 4B), 7.05-7.30 (in, 2Hf).

c) 1 -Cyclohexanecarbonyl- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl)-4-

(2-methoxyphenyl)-piperidineI

The title compound was synthesised by the alternative acylation procedure (step f) described

for the compound of Example 1 starting from Compound 22B instead of Compound lB. The

crude was purified by flash chromatography eluting with dichioronmethane-inethanol 95:5

and then with 0142012 2.5 N NH3 in MeGH 100:2 to 100:3 affording the title compound

(72 Oil.

'H-NMR 1,40-2.20 (in, 16Ff), 2.20-3.30 (mn, 10Ff), 3.80 3H1), 4.85-5.25 (br, 2Hf),

6.75-7.00 (in, 211), 7.00-7.3 5 (in, 6Ff).

Example 23

1-(7-B~enzofnranyl)-4-( 1 -eyclohexanecarbonyl- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl)-

piperazine

a) 1 -(7-Benzofimranyl)-4-(1l,2,3,4-tetrahydroguinolinie-2-ylcarbonyl)-piperazine

(Compound 23A)

The title compound was synthesised following the procedure described for

Compound ID (step g) but using l-(7-benzofuranyl)-piperazine instead of 1 -(4-indolyl)-

piperazine. The residue was purified by flash chromatography eluting with petroleumn ether 

EtOAc 5 5:45 to give the title compound (69 
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'11-NMR 1.60-1.86 (in, 1Hi), 2.10-2.30 (in, 111), 2.74-3.01 (in, 2H), 3.26-3.45 (in, 4H),

3.62-4.08 (in, 4H4), 4.27 111), 4.39-4.46 (br, 111), 6.62-6.81 (in, 2H1), 6.86-7.05 (in, 211),

7.11-7.32 (in, 2H1), 7.62 JH).

b) 1-(7-Benzofuranyl)-4-(1 ,2,3,4-tetrahydroguinoline-2-ylinethyl)-piperazine

(Comp ound 23B)

The title compound was synthesised following the procedure described for

Compotund 1B (step but using Compound 23A instead of Compound ID. The residue

was purified by flash chromatography eluting with petroleum ether EtOAc 8:2 to give the

title compound 

'H-NMR 1.49-1.71 (in, 1H1), 1.79-1.98 (in, 111), 2.50 211), 2.57-2.76 (in, 2H), 2.77-

2.98 (in, 411), 4.40-4.99 (br, IH), 6.48-6.66 (in, 21H), 6.72-6.85 (in, 2H), 6.91-7.08 (in, 2H),

7. 09-7.29 (in, 211), 7.62 1H).

c) 1 -(7-Benzof'uranyl)-4-(1-cyclohexanecarbonyl- 1,2,3,4-tetrahydroguinoline-2-

ylmethyl)-piperazine

The title compound was synthesised following the alternative acylation procedure described

for the compound of Example 1 (step f) but starting from Compound 23B instead of

Compound 1B. The crude was purified by flash chromatography eluting with petroleum

ether-ethyl acetate 6:4 to give the title compound M.p. 99.9-l04'C.

11-NMR 0.83-1.99 (in, 1 1H), 2.02-2.21 (in, 1H1), 2.29-2.85 (in, 911), 3.19-3.89 (in, 411),

5.03-5.23 (in, 6.64-6.85 (in, 211), 7.06-7.27 (in, 611), 6.72-6.85 (in, 2H1), 7.59 111).

Example 24A

1 -(2-Ethylbutanoyl- 1,2,3 ,4-tetrahydroquinoline-2-ylinethyl)-4-(4-indolyl)-piperazine

The title compound was synthesised following the alternative acylation procedure described

for the compound of Example 1 (step f) starting from Compound lB but using 2-

ethylbutanoyl chloride instead of cyclohexanecarbonyl chloride. Purification (flash

chromatography): petroleum ether EtOAc 6:4. Yield: 88%. M.p. 145-148'C.

'H-NMR 0.61 3H1), 1.05 311), 1.20-1.70 (in, 411), 1.71-1.98 (in, 111), 2.032.25 (n

lH), 2.30-2.90 (in, 911), 3.10-3.32 (in, 411), 5.18-5.35 (in, 111), 6.48-6.63 (in1,211), 7.00-7.32

(in, 8.12 IH).
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The following compounds were synthesised following the above acylation. procedure

starting from Compound lB but using the appropriate acyl or aroyl chloride instead of 2-

ethylbutanoyl chloride. Flash chromatography purification with the given eluting mixtures

afforded the title comnpounds.

Example 24AI

I -(1-Cyclohex-3-enylcarbonyl-l ,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-

piperazine

From 1 -cyclohex-3-enecarbonyl chloride. Purification: petroleum ether EtOAc- 2.5 N NH3

in MeGH 6:4:0.15. Yield: 40%. M.p. 156-160'C.

'H-NMR 1.32-2.83 (in, 14H), 2.85-3. 10 (in, IH), 5.00-525 1H1), 5.48-5.65 (in, 111),

5.66-5.81 (in, 1H), 6.48-6.61 (mn, 2H1), 7.00-7.30 (in, 7H), 8.14 MH).

Example 24A2

1 -Gycloheptanecarbonyl- 1,2,3,4-tetrahiydroquinoline-2-ylmethyl)-4-(4-indolyl)-piperazine

From 1- cycloheptanearbonyl chloride. Purification: petroleum ether EtOAc- 2.5 N NH3

in MeOH 7:3:0. 1. Yield: 30%. M.p. 167-173 0C.

'H-NMR 1.02-2.04 (in, 13H), 2.03-2.22 (in, 11H), 2.30-2.80 (mn, 8H), 2.81-2.98 (in, lH),

3.11-3.22 (mn, lIH), 4.95-5.22 (in, 1H), 6.48-6.61 (in, 2H), 7.00-7.30 (in, 7H), 8.14 111).

Example 24A3

1 -Cyclopentanecarbonyl- 1,2,3 ,4-tetrahydroquinoline-2-yhnethlyl)-4-(4-indolyl)-

piperazine

From 1- cyclopentanecarhonyl chloride. Purification: petroleum ether EtOAc- 2.5 N NH3

in MeOH 6:4:0.2. Yield: 82 M.p. 150-153'C.
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'H-NMR 1.30-2.25 (in, 10H1), 2.32-2.82 (in, 8M1, 2.96-3.32 (in, 5H1), 3.11-3.22 lH),

4.98-5.22 (in, 111), 6.45-6.6 1 (in, 211, 7.00-7.27 (in, 711), 8.14 1H1).

Example 24A4

1-B enzoyl- 1,2,3,4-tetrahydroquinolin-e-2-ylinethyl)-4-(4-indolyl)-piperazine

From benzoyl chloride. Purification: petroleum ether EtOAc- 2.5 N methanolic ammionia

6:4:0.2. Yield: 91 Oil

'H-NMR 1.78-1.98 (in, 111), 2.30 (dd, 111), 2.34-2.55 (in, 11H), 2.66 (dd, 111), 2.69-2.88

3.12-3.38 (in, 414), 4.98-5.14 (in, 111), 6.50-6.73 (in, 3H), 6.80-6.97 (in, lI), 7.00

7.37 (in, 1011), 8.14 111).

Example 24A5

1 -(4-Indolyl)-4-( 1 -pentanoyl- 1 ,2,3,4-tetrahydroquinoline-2-ylinethyl)-piperazine

From pentanoyl chloride. Purification: petroleum ether-ethyl acetate-2N NH3 in MeOll

6:4:0. 1. Yield: 8 0%.

'H-NN4R 1.85 3H), 1.12-1.40 (in, 211), 1.42-1.72 (iii, 3H1), 2.16 (dd, 111), 2.272.82

(in, 1011), 3.10-3.22 4H1), 4.98-5.20 (in, 11H), 6.48-6.60 (in, 211, 6.80-6.97 (in, 111),

7.00-7.30 (in, 711), 8. 14 111).

Example 

1 -Cyclohexanearbonyl-6-trifluoromethyl- 1,2,3 ,4-tetrahydroquinioline-2-ylinethyl)-4-

(4-indolyl)-piperazine

a) 2-Methyl-6-trifluoromethylguinoline (Compound 

A mixture of 4-trifluoroinethylaniline (3 chioranil (4.6 37% 11CI (4.77 ml) and a

BuGH (4.77 ml) was heated to reflux; then crotonalclehyde (1.89 mnl) in n1-BuO11 (1.88 Ml)

was added dropwise and the reaction mixture was stirred at reflux. for 40 min. After cooling

to it was diluted with 1120 and extracted with Et.O (2x30 nil). The aqueous layer was

alkalinized with 37% NaOH (pH- cooling with an ice bath, extracted with Et2O (3x60
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ml), dried (Na2SO 4 and evaporated to dryness in vacuo. The crude was purified

by flash chromatography eluting with petroleum ether-ethyl acetate 1:1 to give 3.8 g

of the title compound.

'H-NMR 2.73 3H), 7. 39 1H), 7.86 (dd, 1H), 8.02-8.21 3H).

b) 2-Bromomethvl-6-trifluoromethylquinoline (Compound 

Compound 25B was obtained in the manner described for Compound 5A (procedure a)

but using 2-methyl-6-trifluoromethylquinoline (Compound 25A) instead of 6-fluoro-2-

methylquinoline. The crude was purified by flash chromatography eluting with

petroleum ether-ethyl acetate 8:2 to give, as a first eluted product, the title compound

followed by a partial recovery of unreacted starting material.

'H-NMR 4.71 2H), 7.69 1H), 7.91 (dd, 1H), 8.12-8.21 3H).

c) 6-Trifluoromethyl-2-4-(4-(indolvl)-l-piperazinylmethyll-quinoline (Compound

Compound 25C was obtained in the manner described for Compound 1C (procedure d)

but using Compound 25B instead of 2-chloromethylquinoline. The crude was purified

by flash chromatography eluting with petroleum ether-ethyl acetate 55:45 to give the

title compound 

'H-NMR 2.78-2.92 4H), 3.18-3.37 4H), 3.96 2H), 6.49-6.68 2H),

7.03-7.22 3H), 7.26-7.97 2H), 8.08-8. 27 4H).

d) 1-(6-Trifluoromethyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-

piperazine (Compound 

The title compound was prepared as described for Compound 1B (procedure e) starting

from Compound 25C instead of Compound 1C. The crude was purified by flash

chromatography eluting with petroleum ether-ethyl acetate 7:3 to give the title

compound 

'H-NMR 1.43-1.66 1H), 1.84-2.01 1H), 2.43-2.71 4H), 2.80-3.01 (m,

4H), 3.20-3.41 4H), 3.45-3.54 1H), 5.10 (bs, 3H), 6.48-6.68 3H), 7.06-7.24

5H), 8.19 1H).

e) 1-(l-Cyclohexanecarbonvl-6-trifluoromethvl-1,2,3,4-tetrahydroquinoline-2-

vlmethyl)-4-(4-indolyl)-piperazine

The title compound was synthesised following the alternative acylation procedure

described for the compound of Example 1 (step f) but starting from Compound 26D

instead of
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Compound lB3. The crude was purified by flash chromatography eluting with petroleum

ether ethyl acetate 6:4 to give the title compound (59 

'H-NMR 1.00-1.99 (in, I1IH), 2.11-2.28 (in, 111), 2.30-2.51 (in, 2H1), 2.61-2.83 (in, 7H),

3.11-3.30 (in, 411), 4.96-5.17 (in, tH), 6.45-6.63 (in, 2H1), 7.00}7.19 (mn, 311), 7.21-7.38 (in,

111), 7.41-7.59 (in, 21H), 8.17 (bs, 111).

Example 26

1 -(1-Cyclohexaniecarbonyl-6-trifluoromethoxy- 1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-

(4-indolyl)-piperazine

a) 2-Methyl-6-trifluoroinethoxyguinoline (Compound 26A)

The title compound was prepared according to the procedure for compound 25A but using

4-trifluoroinethoxyaniline instead of 4-trifluoromethylaniline. The crude was purified by

flash chromatography eluting with C112C12 to give compound 26A (42%)

b) 2-Bromomnety-6-trifluoromethoxyguinoline (Compound 26B3)

Compound 26B was obtained in the manner described for Compound 5A (procedure a) but

using compound 2-inethyl-6-trifiuoroinethoxyquinoline (Compound 26A) instead of 6-

fluoro-2-methylquinoline. The crude was purified by flash chromatography eluting with

petroleum ether CH2C12 7:3 to afford the title compound accompanied by a small

amount of 2,2-dibromomethiyl-6-trifiuoromethoxyquinoline.

'H-NM 4.70 211), 7.50-7.70 (mn, 311), 8.05-8.25 214).

C) .6-Trifiuoromethoxy-2- [4-(4-indolyl)-I1 -piperazinylmethylj-quinoline (Compound

26C)

Compound 26C was obtained in the same way as described for Compound 1 C (procedure d)

but using Compound 26B3 instead of 2-chidoroniethyiquinoline. The crude was purified by

flash chromatography eluting with petroleum ether ethyl acetate 6:4 to 5:5 to give the title

compound 

'H--NM/R 2.70-2.93 (in, 411), 3.20-3.45 (in, 411), 3.95 211), 6.50-6.65 (in, 211), 7.00-

7.20 (in, 3H), 7.45-7.70 (in, 2H), 7.75 1H1), 8.05-8.30 (in, 311).

d) 1 -(6-Trifluoroinethoxy- 1 ,2,3,4-tetrahydroquinoline-2-ylinethyl)-4-(4-indolyl)-

piperazine (Compound 26 D)
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The title compound was prepared as described for Compound lB (procedure e) starting from

Compound 26C instead of Compound IC. The crude was purified by flash chromatography

eluting with petroleum ether ethyl acetate 6:4 to give the title compound (29%)

'H-NMR 1.40-1.70 (in, lH), 1.80-2.00 (in, IH), 2.40-2.52 (in, 2H1), 2.52-2.72 (in, 2H1),

2.72-3.'00 (in, 4H1), 3.15-3.38 (in, 4H), 3.38-1-55 (in, 1H), 4.78 1M1, 6.40-6.65 (in, 311),

6.75-6.80 (in, 211), 7.05-7.25 (in, 3H), 8.15 111.

e) 1-(1-Cyclohexanecarbonyl-6-trifluoromethoxy- 1,2,3,4-tetrahiydroguinoline-2-

ylinethyl)-4-(4-indolyl)-piperazine

The title compound was synthesised following the alternative acylation procedure described

for the compound of Example 1 (step f) but starting from Compound 26D instead of

Compound lB. The crude was purified by flash chromatography eluting with petroleumn

ether ethyl acetate 6:4 to give the title compound (50 

'H-NMR 1.70-2.02 (in, 111-1), 2.02-2.25 (in, 1H), 2.25-2.50 (in, 2H), 2.50-2.85 (in, 711),

3.05-3.35 (in, 411), 6.45-6.65 (in, 2H1), 7.00-7.25 (in, 6H1), 7.00-7.25 (in, 6H1), 8.15 (bs, 111).

Example 27

1-(3-Beinzylamninopropionyl)- 1,2,3,4-tetr-ahydroquinoline-2-ylinethyl]-4-(4-indolyl)-

piperazine

a) 1-(1 -Acryloyl- I ,2,3,4-tetrahydrociuinoline-2-ylmethyl)-4-(4-inidolyl)-piperazine

(Compound 27A)

The title compound was synithesised following the alternative acylation procedure described

for the compound of Example 1 (step f) but using aciyloyl chloride instead of

cyclohexanecarbonylI chloride and carrying out the reaction at -1 0'C. The crude was

purified by flash chromatography eluting with petroleum ether ethyl acetate 2.5 -N

inethanolic ainmonia 5:5:0.2 to give the title compound as a yellow solid. M.p. 147-8

OC.

'H-NMVR 1.60-1.82 (in, 2.25 (dd, 11-1), 2.32-2.89 (in, 911), 3.08-3.33 (in, 4H), 

5.22 (in, 111), 5.65 1H1), 6.40-6.63 (in, 4H), 7.00-7.30 (in, 7M1, 8.15 111).

b) 1-11 -B enzylaminopropionyl)-1 ,2,3 ,4-tetrahydroguinoline-2-ylmethyll -4-

(4-indolyl)-piperazine



A mixture of Compound 27A (0.52 g) and benzylamine (0.71 ml) was stirred at

110 0 C for Ih. After cooling to 20-250 C, the reaction mixture was diluted with H2 0.
The pasty which formed was precipitated, extracted with EtOAc (20 ml), washed with

H20, dried (Na2SO 4 and evaporated to dryness in vacuo. The crude was purified by

flash chromatography eluting with ethyl acetate 2.5 N methanolic ammonia 95:5 to

give the title compound as a yellow solid.

'H-NMR 1.38-1.65 1H), 2.08-2.25 2H), 2.31-2.81 10H), 2.82-2.98 (m,
24H), 3.10-3.32 4H), 3.88 2H), 4.95-5.27 (br, 1H), 6.48-6.62 2H), 7.00-7.40

12H).

Example 28

1-(3-Aminopropionyl-1,2,3, 4 -tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-piperazine

A mixture of the compound of Example 27 (0.51 ammonium formate (0.32

10% palladium on carbon (0.25 g) and MeOH (18 ml) was stirred at reflux for 
h. Afterwards, it was filtered and evaporated to dryness in vacuo. The crude was
purified by flash chromatography eluting with CHC13 2.5 N methanolic ammonia 9:1
to give 0.34 g of the title compound (80 as a yellow solid.
'H-NMR 1.38-1.78 3H), 2.06-2.23 1H), 2.25-2.88 12H), 2.89-3.08 (m,
2H), 3.10-3.32 2H), 5.00-5.30 (br, 1H), 6.47-6.63 2H), 7.00-7.33 7H).

Example 29

1-(4-Indolyl)-4[1-(3-methylaminopropionyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-

piperazine

The title compound was synthesised following the procedure reported for
Compound 27 (step b) but using 40% aqueous methylamine instead of benzylamine
and stirring at r.t. in DMF. The crude was purified by flash chromatography eluting
with CHC13 2.5 N methanolic ammonia 92:8 to give the title compound (63 
'H-NMR 1.40-1.65 1H), 1.70 1H), 2.10-2.25 2H), 2.30-2.95 
3.10-3.31 4H), 4.98-5.25 (br, 1H), 6.48-6.62 2H), 7.00-7.28 7H),.
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Example 

1-[1 -Dimethylarninopropionyl)- 1,2,3 ,4-tetrahydroquinolirie-2-ylrnethyl]-4-(4-indolyl)-

pip erazine

The title compound was synthesised following the procedure reported for Compound 27

(step b) but using a solution of anhydrous dimethylamnine in toluene and stirring at 100'C for

2 h in toluene in a sealed reaction vessel. The crude was purified by flash chromatography

eluting with EtOAc-2.5 N methanolic ammonia 9:1 to give the title compound (56 

'H-NVMR 1.38-1.65 (in, lH), 2.05-2.30 (in, 6H1), 2.31-2.87 (in, 1214), 3.20-3.35 (in, 4H1),

4.98-5.30 (br, 111), 6.48-6.62 (mn,2H), 7.00-7.32 (in, 711), 8.20 IH).

Example 31

1-(4-Indolyl)-4-(l -anilinocarbonyl- 1,2,3,4-tetrahydroquinoline-2-yhnethyll-piperazine

The title compound was synthesised as described for the compound of Example 20 but using

phenyl isocyanate instead of ethyl isocyanate and stirring at reflux for 11 h in toluene. The

crude was purified by flash chromatography eluting with EtOAc petroleum ether 2.5 N

inethanolic ammonia 1:1:0.01 to give the title compound (69.1 

'H-NMIR 1.60-1.8 15 (in, 111), 2.20-2.40 (mn, 114), 2.50 111), 2.62-3.08 (in, 7H1), 3. 

3.50 (in, 4H), 4.48-4.72 (in, 1H), 6.48-6.70 (in, 211), 6.95-7.40 (in, 9H1), 7,42-7.58 (in, 311),

8.25 111).

Example 32

1 -Cyclohexanecarbonyl-6-methyl-l ,2,3,4-tetrahivdroquinoaie-2-ylinethylII-4-(4-ilidolyl)-

piperazine

a) 1-B enzoyl-2-cyano-6-inethyl-1 ,2-dihaydrociuinoline (compound 32A)

To a solution of 6-inethyiquinoline (2.83 ml) in CH2Cl2 (25.5 mnl) was added a solution of

potassium cyanide (4.1 g) in water (10.25 ml) followed by dropwise addition of benzoyl

chloride (4.86 nil). The reaction was stirred at r.t. for 4h, then the organic layer was

separated and the aqueous layer extracted with CI{ 2C12 (30 ml), The combined organic

layers were washed with H-20, I N HC1, H,0, IN NaGH, dried and evaporated to dryness in
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vacuo. The crude was crystallized from EtOH affording 1.84 g of the title product A

second amount (0.86 g; 15%) was obtained by flash chromatography purification of the

mother liquors eluting with petroleum ether EtOAc 8:2.

1H-NIVIR 2.30 31H), 6.05-6.14 (in, 111), 6.21 111), 6.48 1H), 6.70-6.89 (in, 2H),

7.03 1H), 7.27-7.46 (mn, 511).

b) 6-Methylquinoline-2-carboxylic acid (Compound 32B)

A suspension of 2.7 g of Compound 32A in 48% HBr (3 ml), AcOi (3 ml), and H 20 (17

ml) was stirred at reflux for 40-45'. The solid which precipitated after cooling to r.t was

taken up with 32% aq. NH 3 to pHf=8-9 at 50'C; afterwards, AcOH was added to lower the

pH to about 4. After filtration the title compound was obtained (1.69 g; 

'H-NMR 2.53 311) 7.70 111), 7.86 111), 8.01-8.13 (mn, 2H1), 8.42 111), 12.75

13.50 (hr, 111).

c) 6-Methyl- 1,2,3 ,4-tetrahydroguinolinc-2-carboxylic acid (Compound 32C)

The title compound was prepared as described for Compound 1B (step e) starting from

Compound 39-B instead of Compound 1D. The crude was treated with 37% HCl and taken

up with MeCN (5 ml) to afford, after cooling to 00 C and filtration, Compound 32C 

'H-NMIR 1.94-2.15 (in, 1H), 2.16-2.32 (mn, 411', 2.57-2.91 (mn, 2H), 4.15 (dd, 111), 6.81.

7.01 (in, 3H1), 7.25-7.69 (br, 211), 9.3 1-10.5 (br, 11-1)

d) l-(4-Indolyl)-4-(6-methyl- 1,2,3,4-tetrahydroguinoline-2-ylcarbontyl)-piperazine

(Compound 32D)

The title compound was synthesised following the procedure described for Compound ID

(step g) but using Compound 32C instead of 1 ,2,3,4-tetrahydroquinoline-2-carboxylic acid.

The residue was purified by flash chro matography eluting with petroleum ether EtOAc 1:1I

to give the title compound (73%)

'H-NNMI 1.61-1.86 (mn, IH), 2.08-2.30 (mn, 2.68-2.96 (in, 211), 3.18-3.36 (in, 411),

3.67-4. 10 (mn, 4H1), 4.23 (dd, 111), 4.45-4.51 (br, 111), 6.51-6.69 (in, 314), 6.78-6.93 (mn, 2H),

7.05-7.22 (in, 311), 8.15-8.38 (br, 111).

e) I -(4-Indolyl)-4-(6-methyl- 1,2,3,4-tetrahydroquinoline-2-ylinethyl)-piperazine

(Compound 32E)
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The title compound was synthesised following the procedure described for Compound lB

(step The residue was purified by flash chromatography eluting with petroleum ether-

EtOAc 7:3 to give the title compound (35 

'H-NIVIR 1.48-1.71 (in, 1H), 1.82-1.97 (in, 111), 2.21 311), 2.50 214), 2.55-2.74

(in, 2H), 2.76-2.99 (in, 4H1), 3.19-3.37 (in, 411), 3.38-3.56 (in, 1H1), 4.33-4.69 (br, 111), 6.43-

6.69 (in, 311), 6.74-6.89 (in, 2H1), 7.01-7.21 (in, 311), 8.0M..26 (br, 211).

f) 1 -Cyclohexalnecarbonyl-6-methyl- 1,2,3,4-tetrahydroguinoline-2-vlmethyl)-4-

(4-indolyl)-piperazine

The title compound was synthesised following the alternative acylation procedure described

for the compound of Example 1 (step f) but starting from Compound 32E instead of

Compound lB. The crude was purified by flash chromatography eluting with petroleum

ether ethyl acetate 1: 1 to give the title compound (8 8 

'l1-NMVR 0.86-2.01; (in; 1111), 2.04-2.21 (in; 111), 2.29-2.86 (in;12H), 3.11-3.31 (in;

411), 4.99-5.22 (in; 1H1), 6.48-6.62(in; 211), 6.96-7.16 (in; 611), 8.05-8.24 (bs; 111).

Example 33

1-(4-Indolyl)-4-(1 -pyrrolidinecarbonyl- 1,2,3,4-tetraliydroquiinoline-2-ylmethyl)-piperazinie

The title compound was synthesised following the alternative acylation procedure described

for the compound of Example I (step f) but using 4-pyrrolidinocarbonyl chloride instead of

cyclohexanecarbonyl chloride and chloroform instead of dichioromethane, and refluxing for

8 hours. The crude was purified by flash chromatography eluting with petroleum ether 

ethyl acetate 2.5N mothanolic ammonia 8:2:0. 01 to give the title compound 

'H-NlvIIR 1.51-2.21 (in, 411), 2.22-2.41 (in,1H), 2.58-295 (in, 911), 3.51-3.69 (in, 211),

4.34-4.59 (in, 111), 6.49-6.63 (in, 211), 6.79- 7.28 (m,711), 8.14 (bs, 111)

Example 34

1-(6-Bromo-l1-cyclohexanecarbonyl- 1,2,3,4-tetraliydroquinoline-2-ylinethyl)-4-(4-indolyl)-

piperazine

a) 6-Broino-2-inethoxycarbonyl- 1,2,3 ,4-tetrahydroquinoline (Compound 34)
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A solution of 0.36 g ofN-bromosuccinimide in 3 ml of anhydrous DMF was dropped into a

solution of 0.37 g of 2-methoxycarbonyl-1,2,3,4-terahydroquinoline stirred at 0-50C. After

h at 0-5'C and 20 h at r.t. the mixture was diluted with H20 (50 ml) and extracted with

Et20 (3x20 ml); the organic layer was washed with H20 (3x10 ml) and dried (anhydrous

Na2SO 4 The solvent was evaporated and the residue was purified by flash chromatography

(petroleum ether EtOAc 9:1) to afford 0.29 g of Compound 34A as an ivory solid.

'H-NMR 1.85-2.38 (2m, 2H), 2.60-2.90 2H), 3.78 3H), 3.904.10 1H), 4.38

1H), 6.45 1H), 7.00-7.15 2H).

b) 6-Bromo-2-hydroxymethyl-1,2,3,4-tetrahydroquinoline (Compound 34B)

A mixture of 0.27 g of Compound 34A, 5 ml of anhydrous THF and 0.6 ml of 2 M LiBH4 in

THF was stirred at r.t. for 6.5 h, diluted with H20 (50 ml) and extracted with Et20 (3x20

ml). The organic layer was dried (anhydrous Na2S0 4 and evaporated to dryness in vacuo to

afford 0.21 g of the title compound as an oil.

1H-NMR 1.45-2.00 (2m, 3H), 2.60-2.95 2H), 3.20-3.85 (2m, 3H), 4.00-4.55 (br,

1H), 6.40 1H1-), 6.95-7.10 2H)

c) 6-Bromo-2-iodomethyl-1,2,3,4-tetrahydroquinoline (Compound 34C)

Into a stirred mixture of 0.31 g of Compound 34B, 0.20 g of imidazole, 0.40 g of P1P and 3

ml of toluene MeCN was added at 0-5°C during 15 min, 0.36 g of 12. The mixture

was stirred at 0-5 0C for 15', then at r.t. for 1 h, treated with aq. Na2Sz0 3 and extracted with

EtOAc (3x20 ml); the organic layer was washed with brine, dried (anhydrous Na2 SO4 and

evaporated to dryness in vacuo to afford 0.76 g of a mixture of Compound 34C and Ph3PO

and used without further purification in the next reaction step.

'H-NMR 1.63-2.15 (2m,lH), 2.58-2.90 2H), 3.10-3.35 (2m, 2H), 3.35-3.55 1H),

4.05-4.40 1H), 6.40 1H), 6.95-7.20 2H), 7.40-7.80 8H).

d) 6-Bromo-2-[4-(4-indolyl)-1 -piperazinyl]-methyll -1,2,3,4-tetrahydroquinoline

(Compound 34 D)

A stirred mixture of 0.76 g of Compound 34C, 0.6 ml of anhydrous DMF, 0.45 ml of

DIPEA and 0.29 g (1.39 mmol) of 1-(4-indolyl)-piperazine was heated at 115°C for 4 h,

diluted with H20 (50 ml) and extracted with Et20. The organic layer was washed with 

(2x10 ml), dried (anhydrous Na2SO4 and evaporated to dryness in vacuo. The residue was
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purified by flash chromatography (petroleum ether EtOAc 7:3) to afford 0.27 g of

the title compound as a dense oil.

'H-'NMR 1.40-1.70 (in, 1H), 1.80-2.00 (in, 111), 2.35-3.00 (mn, 814), 3.10-3.70 (mn, 511),

4.55-4.90 1191), 6.40 114), 6.50-6.70 (in, 211, 6.95-7.25 (in, 5H), 8.05-8.35 111).

e) 1 -(6-Bromo-l -cyclohexanecarbonyl- 1,2.3 ,4-tetrahydroquinoline-2-ylinethyl)- 4 4

indolyl)-piperazine

The title compound was prepared from Compound 34D following the alternative acylation

procedure described for the compound of Example 1 (step f) using chloroform instead of

dichioromethane, and refluxing for 8 hours. The residue was purified by flash

chromatography (petroleum ether EtOAc 70 30) affording the title compound as

an ivory vitreous solid.

'H-NMV 0.85-2.00 (mn, 1211), 2.00-2.20 (in, 111), 2.20-2.85 (in, 811), 3.00-3.45 (in, 4H1),

4.80-5.20 (111, 11-1), 6.45-6.65 (in, 211), 6.85-7.20 (in, 411), 7.30-7.05- (in, 211), 8.15 (br, 111).

Example 

1 -(1-Cyclohexanecarbonyl- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl)- 4 4-fluoro-2

inethoxyphenyl)-piperazine

a) 1-Cyclohexanecarbonyl-2-hydroxyinethyl-1I,2,3,4-tetrahydrociuinoline (Compod

Into a solution of methyl l-cyclohexanecarbonyl-l ,2,3,4-tetrahydroquinolie-2-carboxylate

(19 g) in anhydrous THF (210 ml) stirred at 011C was dropped lithium borohydride (31.5 ml

of a 2M sol. in THF). The reaction mixture was stirred at 00C- r.t for 6 h; afterwards, it

was cautiously acidified by adding 2N HC1 and extracted with EtOAc (WOO0 ml). The

organic layers were washed with H120, dried (\Ta 2S 04), evaporated to dryness in vacuc and

purified by flash chromatography eluting with petroleum ether EtOAc 6:4 to give 11.8 g

(69 of the title compound.

'H..NMR 0.80-2.00 (in, 11H), 2.30-2.85 (in, 411), 3.32 (dd, 3.60 (dd,1H), 3.95S

4.20 (br, 111), 4.70-4.92 (in, lH), 7,05-7.35 (m,41f)

b) 1 -Cyclohexanecarbonyl-2-forinvl- 1,2,3.4-tetrahydroquinoline (Compound3 

9.2 ml of DMSO was added over a period of 15 min to a solution of freshly distilled oxalyl

chloride (5.65 ml) stirred at -60'C in anhydrous CH2Cl2 (100 ml). A solution of Compound
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(11.8 g) in CH2Cl (100 ml) was dropped into this mixture and, after 5 min stirring at

the same temperature, TEA (35 ml) was added dropwise. The reaction mixture was allowed

to warm to 0°C during 3 afterwards, it was quenched by adding HzO, alkalinised with 1

M NaOH and extracted with CH2C12 (2x200 ml). The organic layers were washed with HzO,

dried (Na2SO4 evaporated to dryness in vacuo and purified by flash chromatography

eluting with petroleum ether EtOAc 7:3 to give 11.2 g (95 of the title compound.

'H-NMR 0.82-2.08 11H), 2.28-2.82 4H), 2.83-3.03 (in, 1H), 5.18 (dd, 1H),

7.08-7.32 4H), 9.50 1H)

c) 1-(l-Cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-fluoro-
2

methoxyphenyl)-piperazine

To a solution of Compound 35A-B (0.14 g) and 1-(4-fluoro-2-methoxyphenyl)-piperazine

(0.17 g) in CHC13 (5 ml) at were added sodium triacetoxyborohydride (0.21 g) and

acetic acid (0.14 ml). The solution was stirred at r.t. for 3 h, maintained overnight resting,

poured into H20 (30 ml), alkalinised with 1 N NaOH and extracted with EtOAc (2 x 30 ml).

The combined organic layers were washed with HzO, dried (Na2S04) and the solvent was

evaporated under vacuum. The crude was purified by flash chromatography eluting with

EtOAc-petroleum ether-2N NH3 in MeOH 1:1:0.01 to give 0.18 g of the title

compound.

'H-NMR 0.82-2.18 (m,11H), 2.21-2.85 9H), 2.86-3.10 4H), 3.83 3H), 4.92

5.12 1H), 6.486-6.66 (in, 2H), 6.78-6.90 2H), 6.98-7.30 4H).

The following compounds were similarly synthesised (Ex. 35A step c) in a parallel

synthesis fashion using dichloromethane instead of chloroform and using the appropriate

piperazine instead of 1-(4-fluoro-2-methoxyphenyl)-piperazine. After having alkalinised,

diluted with CH2CI2 and removed, the aqueous layer the organic layer was evaporated to

.dryness in vacuo and the crude purified by flash chromatography (eluent shown):

Example 35A1

1-(1-Cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinoline-2- ethy)-4-(2-methyl-4-indolyl)-

piperazine
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From 1-(2-methyl-4-indolyl)-piperazine

Flash chromatography: CH2 l2 MeOH: 95-5. Yield: 89%.
1H-NMR 0.79-2.01 111), 2.05-2.22, (in, 1H), 2.30-2.88 (in, 12H), 3.00-3.32 (in, 4H),

4.95-5.25 (in, lH), 6.20 1H), 6.55 114), 6.90-7.32 (in, 6H), 7.78-8.00 (brs, 1H).

The starting piperazine was obtained as following:

a) 2-Methyl-7-aininoindole (Compound 35A1 -A)

To a solution of 2-methyl-7-nitroindole Moskalev et al, Tetrahedron Letters 40, 5395-

5398, (1999)) (1.4 g) and Ni-Raney (40 mng) in MeDH (40 ml) was added hydrazine hydrate

(4.8 ml) and the resulting suspension stirred for 4h. The catalyst was filtered off and the

solvents evaporated under vacuum. The residue was dissolved in CH-2C12 (80 ml) and

washed with H2 0 (50 ml). The organic layer was dried (Na 2SO4 and the residue was

purified by flash chromatography (CI- 2C12-2N NH-3 in MeOH 97:3) to give 0.62 g of

the title compound.

114-v4MR 2.48 3H1), 3.21-4.32 (br, 2H), 6.05 1H), 6.41 (dd, 114I), 6.78 (dd, IN),

6.95 (dd, 1H), 7.75-7.93 (br, 1H)

b) 1 -(2-Methyl-4-indolyl)-piperazine (Compound 3 SAl-B)

A mixture of Compound 3 SAl-A (0.62 bis,(2-chloroethyl)ainine hydrochloride (0.7 6g),

potassium iodide (0.35 g) and DIPEA (0.8 ml) in 1,2-dichlorobenzene (Sini) and n-hexanol

(0.Sinl) was heated at 190 0C for 3h. After cooling at EtOAc (30m1) and IM NaOH 

ml) was added; the organic layer was separated and dried (Na2SO and evaporated to

dryness. The crude was purified by flash chromatography (CH2)CI-2N NH3 in MeON 97:3)

to give 0.43 g of the title compound.

1H-NNM 2.46 3H), 3.02 (in, 8H), 6.31 (s 6.55 (dd, 11-1), 6.927.08 (mn, 2H),

7.83-8.01 (bs 11H).

Example 35A-2

1 -(1-Cvelohexaneearbonyl-1I,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-phenylpiperazine

From 1 -phenylpiperazine (commercial)

Flash chromatography: petroleum ether EtOAc 70:30. Yield: 43%.
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'H{.NMR4 0.82-2.18 (in, 111T1), 2.02-2.18 (in, 11), 2.20-2.82 (in, 911), 3.00-3.22 (mn, 4H1),

5.00-5.25 (in, 111), 6.75-6.98 (in, 3H1), 6.99-7.32 (in, 6B).

Example 35A3

1-(l -Cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylinethyl)-4-(2-ethioxyphenyl)-

piperazine

From 1-(2-ethoxyphenyl)-piperazine (commercial)

Flash chromatography: petroleum ether EtOAc 70:3 0. Yield: 74%.

'H-NMR 0.78-2.18 (in, 1211), 1.45 311), 2.28-2.85 (in, 911'), 2.90.22 (ill, 411), 4.08

211), 4.95-5.25 (in, 1H), 6.75-7.02 (in, 4H), 7.03-7.32 (in, 411).

Example 35A4

1 -Cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylinethyl)-4-(2,5-

dirnethoxyphenyl)-piperazine

From 1-(2,5-dimnethoxyphenyl)-piperazine Med. Chemn. 29, 630, 1986)

Flash chromatography: petroleum ether EtOAc 50:50. Yield: 56%.

0.75-2.20 (in, 1211), 2.25-2.80 (in, 911), 2.88-3.15 (mn, 411), 3.78;3,80 (2s, 611),

4.95-5.25 (in, 111), 6.40-7.06 (in, 211), 6,78 111), 7.03-7.32 (in, 411).

Example 35A5

1 -Cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2,3-dihydro-

benzofuran-7-yl)-piperazine

From 1-(2,3-dihyclrobenzofuran-7-yl)-piperazirte Kerrigan et al., Tetrahedron Letters,

39, 2219-2222, (1998)).

Flash chromatography: petroleum ether EtOAc 70:30. Yield: 86%.

11-NMR 0.75-2.20 (mn, 12H-), 2.20-280 (in, 911), 2.90-3.30 (mn, 614), 4.58 4.90,

5.25 111), 6.40-6.90 (in, 311), 6.95-7.20 (mn, 411).



Example 35A6

1 -Cyclohexanecarbonyl- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl)-4-(5 -fluoro-

2-methoxyphenyl)-piperazine

From 1 -(5-fluoro-2-methoxyphenyl)-piperazine (US 4585773)

Flash chromatography: petroleum ether EtOAc 6:4. Yield: 32%.
'H-NMR 0.75-1.99 (in, 11H) ,2.01-2.18 (in, 1H), 2.28-2.80 (in, 9H), 2.89-3.11

3.81 3H), 4.92-5.2 1 (in, 1H), 6.55-6.78 (in, 3H1) 7.05-7.25 (in, 4H).

Example 35A7

1 -Cyclohexanecarbonyl- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl)-4-(2-

methylphenyl)-piperazine

From 1 -(2-methylphenyl)-piperazine(commercial).

Flash chromnatography:- Petroleum ether EtOAc8:2 Yield: 
H-NMR 0.80-1.99 (in, 11H), 2.00-2.21 (in, 1H), 2.22-2.95 (in, 18H), 4.96-5.22

(in, 1H), 6.95-7.06 (in, 211), 7.08-7.20 (in, 6H)

Example 35A8
1 -Cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2-

trifluoromethylphenyl)-piperazine

From 1 -(2-trifluoromethylphenyl)-piperazine (Commercial)
'H-NMR 0.8-2.2 (in, 13H), 2.23-2.95 (in, 12H), 4.95-5.2 (in, 1H), 7.00-7.65 (in,

8H).

Example 35A9
1 -Cyclohexanecarbonyl- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl)-4-(2,4-

dichlorophenyl)-piperazine

From 1 -(2,4-dichlorophenyl)-piperazine (commnercial)
Flash chromatography:- Petroleum ether EtOAc 7:3. Yield: 77%.
'H-NMR 0.8-2.2 (in, 13H), 2.25-3.1 (in, 12H), 5.0-5.25 (in, 1H), 7.00-7.65 (in,

7H).
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Example 35A10

1-(1 -Cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2-hydroxyphenyl)-

piperazine

From 1 -(2-hydroxyphenyl)-piperazine (commercial)

Flash chromatography: petroleum ether EtOAc 7:3. Yield: 82%.

'H-NMR 0.72-2. 12 (in, 13H), 2.23-2.85 (in, 13H1), 4.96-5.23 (in, 111), 6.75-6.95 (in,

2H1), 7.01-7.30 (mn, 6H).

Example 35A1l

1 -Cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2-

isopropoxyphenyl)- piperazine,

From I -(2-isopropoxyphenyl)-piperazine (Martin, G.E. et al., J. Med Chein. 32, 1052-1056,

(1989)).

Flash chromatography: petroleum ether EtOAc 7:3. Yield: 77%.

'IH-NNIR 0.76-2.11 (in, 181-I), 2.21-2.84 (mn, 911), 2.89-3.14 (in, 4.49-4.69 (in, 111),

4.94-5.21 (mn, 111), 6.80-6.92 (in, 411), 7.03-7.29 (in, 4H1).

Exaimple 35A12

1 -Cyclohexanecarbonyl- 1,2,3 ,4-tetrahydroquilnoline-2-ylinethyl)-4-(2-fluoro-5-

rnethylphenyl)-piperazine

From I -(2-fluoro-5-inethylphenyl)-piperazine (WO 01/05765)

Fluent: petroleum ether EtOAc 7:3. Yield: 46%.

'H--NMR 0.78-2.18 (in, 1211), 2.20-2.85 (in, 12H1), 2.95-3.15 (in, 4H), 4.97-5.23 (n

1H1), 6.62-6.80 (mn, 1H), 6.63-6.92 (mn, 2H), 7.02-7.25 (in, 4H-).

Example 35A13
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1-(l -Cyclohexanecaboniyl- 1,2,3 ,4-totrahydroquinoline-2-ylmethyl)-4-(2,3-diinethyl- 4

indolyl)-piperazine

From 1-(2,3 -dimethyl-4-indolyl)-piperazine

Flash chromatography: petroleum ether EtOAc 6:4. Yield: 56%.

'H--NI\R 0.78-2.20 (in, I11), 2.21-2.82 (in, 16H), 2.84-3.22 (in, 4H), 5.01-5.26 (in,

1H), 6.58-6.71 (in, 1H), 6.92-7.02 (in, 2H1), 7.04-7.32 (in, 7.65-7.8 1 (br, 111).

The starting piperazine was obtained as following:

a) 2,3-Dimethyl-7-aminoindole (Compound 35A1 3-A)

The title compound was prepared as described for Compound 35AI -A starting from 2,3-

dimethyl-7-nitroindole Moskalev et at, Tetrahedron Letters~ 40, 5395-5398, (1999))

instead of 2-rnethyl-7-nitroindole. The crude was purified by flash chromatography eluting

with petroleum ether-ethyl acetate 7:3 to give the title compound 

'H-NMR 2.31 3H), 2.49 3H), 3,85-4.2 1 (br, 2H), 6.27 (dd, IM1, 6.70 (dd, 1H)P,

6.94 (dd, 111), 7.48-7.73 (br, 1H)

b) 1 -(2,3-Dimethyl-4-indolyl)-piperazine (Compound 35A 13-1B'

The title compound was prepared as described for Compound 35AI-B starting from

Compound 3SA 13-A instead of Compound 3 SAl-A. The crude was purified by flash

chromatography eluting with CH-2C12)-2N NH3 in MeOH' 97:3 to give the title compound

'H-NlvJIR 2.30 3H), 2.43 3HT), 2.95-3.21 (in, 8H), 6.31 1H), 6.62-6.75 (in, 111),

6.91-7.09 (in, 2H), 7.63-7.86 (br, 1H).

Example 35A14

1-(l -Cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinoline-2-ylinethyl)-4-(2-chloro-5-

fluorophenyl)-piperazine

1 -(2-chloro-5-fluorophenyl)-piperazine (WO 01105765)

Flash chromatography: petroleum ether lEtOAc 8:2. Yield: 
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'H-NMR 0.8-2.2 (min, 13H), 2.22-2.75 (in, 8H), 2.8-3.2 (min, 4H), 4.94-5.21 (mn, 1H), 6.60-

6.80 2H), 7.00-7.30 

Example 35A15

1-(1 -Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(5-fluoro-2-

methylphenyl)-piperazine

From 1-(5-fluoro-2-methylphenyl)-piperazine.

Flash chromatography: petroleum ether EtOAc 8:2. Yield: 18%.

'H-NMR 0.8-2.15 (min, 13H), 2.15-2.25 3H) 2.30-2.85 (mn, 12H), 4.94-5.21 (mn, 1H),

6.58-6.78 (min, 2H), 7.00-7.30 (min, 

The starting piperazine was prepared as following:

a) 1-(5-Fluoro-2-methylphenyl)-piperazine (Compound 35Al5-A)

The title compound was prepared as described for Compound 35AI-B starting from 

fluoro-2-methyl)-aniline instead of Compound 35Al-A. The crude was purified by flash

chromatography eluting with CH2C12-2N NH3 in MeOH 97:3 to give the title compound

Example 35A16

1-[(2,3-Dihydro-1,4-benzodioxin-5-yl)]-4-(-cyclohexanecarbonyl- 1,2,3,4-

tetrahydroquinoline-2-ylmethyl)-piperazine

From 1-[(2,3-Dihydro-1,4-benzodioxin-5-yl)]-piperazine Kerrigan et al., Tetrahedron

Letters, 39, 2219-2222, (1998)).

Flash chromatography: petroleum ether EtOAc 4:6. Yield: 22%.

'H-NMR 0.8-2.2 (min, 13H), 2.25-2.80 (mn, 81-H) 265-3.25 (mn, 4H), 4.16-4.38 (mn, 4H),

4.95-5.20 (min, 1K), 6.48-6.80 (min, 311), 7.00-7.30 (min, 4H).

Example 35A17
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1 -Cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2-

trifluoromethoxyphenyl)-piperazine

From t-(2-trifluoromethoxypheiiyl)-piperazine (EP 0711757)

Flash chromatography: petroleum ether EtOAc 7:3. Yield: 

'H NMI 0.65-2.80 (in, 21H), 2.90-3.15 (in, 4H), 5.10 (bs, 1H), 6.95 (mn, 2H), 7.05-7.30

(in, 6H-)

Example 35A18

1 -Cyclohiexaniecarbonyl- 1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-fluoro-2-

inethylphenyl)-piperazirie

From 1-(4-fluoro-2-rnethylphenyl)-piperazine (WO 01/29015)

Flash chromatography: petroleum ether EtOAc 7:3. Yield: 87%.

'HNNM 0.70-2.20 (in, 131H), 2.20 311I), 2.20-2.90 (in, 1211), 5.10 (bs, 11H), 6.75-7.00

(mn, 3H1), 7.00-7.30 (mn, 4H)

Example 35A19

1 -Cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinoline-2-ylmethyl)-2,5-dichloropheflyl)-

piperazine

From 1 -(2,5-dichlorophenyl)-piperazine (commercial)

Flash chromatography: petroleum ether EtOAc 8:2. Yield: 

'H-NMR 0.70-2.85 (in, 22H), 2.85-3.15 (in, 4H), 5.10 (bs, lIH), 6.85-7.00 (mn, 2H),

7.00-7.3 5 (in, 4H)

Example 35A20

1 -Cycloh-exanecarbonyl- 1,2,3,4-tetrahydroquinoline-2-ylnethyl)-4-14-fluoro-2-(2?, 2 2

trifluoroeihoxyphenyl)J-piperazine

From 1 -[4-fluoro-2-(2,2,2-trifluoroethoxyphenyl)]-piperazine (EP 0748800)
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Flash chromatography: petroleum ether EtOAc 4:6. Yield: 28%.

'H-NVMR 0.70-2.20 (in, 1311), 2.20-2.85 (mn, 811), 2.85-3.15 (in, 4H1) 4.40 2H), 5. 

(bs, lH), 6.55-6.80 6.80-6.95 (in, 111), 6.95-7.35 (in, 4H1)

Example 35A21

1 -Cyclohexaniecarbonyl- 1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2-pyrimidinyl)-

piperazine

From 1 -(2-pyrimidinyl)-piperazine (commuercial)

Flash chromatography: petroleum ether EtOAc 4:6. Yield: 13%.

'H-NMIR 0.70-2.30 (in, 2111), 3.60-3.90 (in, 4H1), 5.10 (bs, MH), 6.45 (dd, lH), 7.00-7.30

(mn, 411), 8.30 (dd, 2H)

Example 35A22

1 -Cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(8-quinolinyl)-

piperazine

From l-(8-quinolinyl)-piporazine (WO 00/40554)

Flash chromatography: petroleum ether-EtOAc 50:50. Yield: 

'H--NMiR 0.79-2.25 (in, 1311), 2.26-3.50 (mi, 811), 3.22-3.49 (in, 4H), 5.00-5.3 1 (in, 111),

7.05-7.48 (in, 711), 8.09 (dd, 11), 8.82 (dd, 111)

Example 35A23

1-(5-cloro-2-cyanopheinyl)-4-(1 -cyclohexanecarbonyl-1 ,2,3 ,4-tetrahydroquinoline-2-

ylmethyl)-piperazine

From 1 -(5-cloro-2-cyanophenyl)-piperazine (WO 0 1/05765)

Flash chromatography: petroleum ether-EtOAc 50:50. Yield: 

'H-NVR 0.79-2.0 1 (mn, 1211), 2.02-2.21 (mn, 111), 2.20-2.81 (in, 811), 3.08-3.29 (mn, 411),

5.00-5.23 (in, 1H1), 6.80-7.00 (in, 2H1), 7.05-7.30 (mn, 411, 7.48 111)
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Example 35A24

1-(5-Cyano-2-methoxyphenyl)-4-(1 -cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-

ylmethyl)-piperazine

From 4-(5-cyano-2-methoxyphenyl)-piperazine (WO 01/29022)

Flash chromatography: petroleum ether-EtOAc 50:50. Yield: 63%.

H-NMR 0.75-2.01 12H), 2.02-2.18 1H), 2.22-2.81 8H), 2.92-3.12 4H),

3.89 3H), 4.95-5.19 (min, 1H), 6.85 1H), 7.04-7.32 (min, 6H)

Example 35A25

1-(1 -Acetyl-4-indolyl)-4-(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-

piperazine

From 1-(1 -acetyl-4-indolyl)-piperazine

Flash chromatography: petroleum ether EtOAc 50:50. Yield: 63.2%.

'H-NMR 0.75-2.25 (m,12H), 2.25-2.90 9H), 3.00-3.40 4H), 4.90-5.30 1H),

6.45-6.65 2H11), 6,95-7.30 7H).

The starting piperazine was prepared as follows:

a) 1-(1 -t-Butoxycarbonyl)-4-( 1 -acetyl-4-indolyl)-piperazine (Compound 35A25-A)

A suspension of 0.6 g of 1-(1-t-butoxycarbonyl)-4-(4-indolyl)-piperazine (WO 99/67237)

and 0.24 g of 60% NaH oil dispersion in 6 ml of anhydrous DMF was stirred for 30 min. at

r.t. under nitrogen stream then for 1 h at 550C. Afterwards, a solution of 0.29 ml of acetyl

chloride in 3 ml of DMF was dropped; stirring was continued for 6 h at 550C. Aftcr cooling,

the reaction mixture was diluted with 60 ml of H20, extracted with Et2O (3x30 ml), washed

and dried (Na2SO 4 and evaporated to dryness in vacuo. The residue was purified by flash

chromatography (Et2O petroleum ether 40:60) affording 0.55 g of the title

compound.

'H-NMR 2.63 3H), 3.18-3.40 8H11), 6.73-6.90 (m 2H), 7.12-7.38 (mn, 1H), 7.81

1H), 8.00 (dd,1H), 9.40 (br, 2H), 9.80-11.00 (br, 1H).

b) 1-(1 -Acetyl-4-indolyl)-piperazine (Compound 35A25-B)
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A solution of 0.34 g of Compound 35A25-A in 3 ml of MeOW and 15 ml of a 2N solution

of HC1 in Et2O was kept overnight resting. The precipitated solid was filtered affording 0.29

g of the title compound as a dihydrochioride.

'W-NMR 1.50 9W), 2.62 3H), 2.95-3.22, 3.50-3.80 (2m, 8W), 6.65 IM, 6.80

(dd, 1W), 7.18-7.33 (in, lH), 7.40 8.14 (dd, 111).

Example 35A26

1 -(1-Cyclohexanecarbonyl- 1,2,3,4-tetraliydroquinoline-2-ylinethyl)-4-(7-ilndolyl)-piperazine

From 1 -(7-indolyl)-piperazine (WO 94/15919)

Flash chromatography: petroleum ether EtOAc 50:50. Yield: 72.4 

'H-INMiR 0.75-2.25 (in, 12W), 2.25-2.90 (in, 9H), 2.90-3.20 (in, 4W). 4.905.30 (in, III),

6.48-6.68 (111, 1W), 6.80 (dd,1H), 6,95-7.40 (in, 7H).

Example 35A27

1 -(3-Cyano-4-indolyl)-4-(1-cyclohexanecarbonyl- 1,2,3 ,4-tetrahydroquinoline-2-ylmiethyl)-

piperazine

From 1 -(3-cyanio-4-inidolyl)-piperazine (WO 99/67237)

Flash chromatography: petroleum ether EtOAc 30:70. Yield: 35.19%.

'H-NMR 0.80-2.20 2.20-2.90 (in, 9H), 2.90-3.20 (in, 4W), 4.90-5.30 (mn, 1W),

6.65-6.85 (in, 1W), 7.00-7.35 (in, 6H), 7.70(d, 8.82 1H).

Example 35A28

1 1-Cyclohexanecarbonyl- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl)-4-(2,4-difiuorobenzyl)-

piperazine

From 1 -(2,4-difluorobenzyl)-piperazine.

Flash chromatography: petroleum ether EtOAc 70:30. Yield: 58.5%.

1W-NMR 0.80-2.15 (in, 12W), 2.15-2.80 (in, 13W), 3.30 2H), 4.90-5.20 (in, 1W),

6.65-6.95 (in, 2H), 6.65-7.45 (in, 
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The starting piperazine was prepared as follows:

a) 1-(2,4-Difluorobenzyl)-piperazine (Compound 35A28-A)

The title product was prepared following the general procedure described for benzyl

piperazines in CA 2188484.

111NMR 2.26-2.55 (in, 4H), 2.79-2.95 (in, 411), 3.52 6.71-6.88 (mn, 211), 7.22-

7.41 (in, 1H).

Example 35A29

1 -(2-Broinobenzyl)-4-(l-cycloh-exanecarbonyl- 1,2,3 ,4-tetrahaycroquinoline-2-ylrnethyl)-

piperazine

From 1-(2-brornobenzyl)-piperazine.

Flash chromatography: petroleum ether EtOAc 50:50. Yield:8 1.9%.

'H-NMR 0.70-2.10 (in,12H), 2.10-3.00 (in, 1311), 3.40-3.80 (in, 2H4), 4.90-5.20 (in, 111),

6.90-7.40 (in, 611), 7.40-7.65 (in, 211)

The starting piperazine was prepared as follows:

a) 1 -(2-Brornobcnzyl)-piperazina (Compound 3 5A29-A)

The titic product was prepared following the general procedure described for benzyl

piperazines in CA2188484.

'H-NMR 2.41-2.55 (mn, 4H), 2.62-2.98 (in, 4H), 3.64 211), 6.71-6.88 (in, 211), 7.13

(dd, 111), 7.25 (dd, IH), 7.4 1-7.56 (mn, 211).

Example35A3O

1 -Cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2,5-difluorobenzyl)-

piperazine

From 1-(2,5 -difluorobenzyl)-piperazine (CA 2188484).

Fluent: Petroleum Ether-EtOAc 1: 1. Yield: 52%.

'1H-NMR (6):0.8-2.11 (in, 12 2. 12-2.83 (in, 1311), 3.52 2H1), 4.95-5.12 (mn, 111), 6.8G

7.00 (mn, 211), 7.0 1-7.32 (in, 51-1).
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Example 35A31

1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(1-naphthyl)-

piperazine

From 1-(1-naphthyl)-piperazine.

Flash chromatography: petroleum ether EtOAc 7:3. Yield: 83.7%

'H-NMR 0.81-2.15 11H), 2.10-2.29 1H), 2.32-2.91 9H), 3.00-3.28 4H),

4.98-5.25 1H), 7.01-7.32- 5H), 7.34-7.59 4H), 7.71-7.92 1H), 8.08-8.27 (m,

1H).

The starting piperazine was prepared as follows:

a) 1-Benzyl-4-(1-naphthyl)-piperazine (Compound 35A3 1-A)

A reaction flask was charged with cesium carbonate (11 BINAP (0.22 g) and palladium

acetate (53 mg), under N2 atmosphere; afterwards, was added 1-bromonaphthalene (5 1-

benzylpiperazine (5 ml) and toluene (70 ml) and the suspension was stirred at reflux for 

After cooling to the mixture was diluted with diethyl ether (20 ml), filtered through a

Celite bed and concentrated in vacuo. The residue was purified by flash chromatography

eluting with petroleum ether ethyl acetate 9:1 to give 4.16 g of the title compound.

'H-NMR 2.67-2.84 4H), 3.07-3.24 4H), 3.66 2H), 7.09 (dd, 1H), 7.24-7.61

9H), 7.76-7.88 1H), 8.12-8.30 1H)

b) 1-Naphthyl-piperazine (Compound 35A31-B)

To a solution of Compound 35A31-A (4.16 g) in MeOH (250 ml) were added 10% Pd-C

(0.65 g) and ammonium formate (6.12 g) and the mixture stirred at reflux under N2

atmosphere for 5 h. After cooling to the catalyst was filtered off, the solvent was

evaporated to dryness and the residue dissolved in CH2C 2 The solution was washed with

aqueous 5% NaHCO3 dried (Na2SO 4 filtered and evaporated at reduced pressure to give

g of the title compound.

'H-NMR 1.71 (bs, 1H), 2.92-3.36 8H), 7.09 (dd, 1H), 7.38-7.58 4H), 7.74-7.92

1H), 8.12-8.31 1H).
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Example 35A32

1-(7-Brorno-4-indolyl)-4-(l -cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinoline-2-ylinethyl)-

piperazine

From 1 -brorno-4-indolyl)-piperazine.

Flash chromatography: petroleum ether-EtOAc 50:50. Yield: 59%.

'J-J-NIVR 0.79-2.21 (in, 13H), 2.22-2.84 (in, SH), 2.87-3.24 (in, 4H), 4.99-5.23 (in, 1H),

6.61 1H1), 7.03-7.30 (in, 71:1), 8.25-8.47 (in, lH)

The starting piperazine was prepared as following:

a) l-t-Butoxycarbonyl-4-(7-brono-4-indolyl)-piperazine (Compound 3 5A32-A 

To a solution of 1.53 g of l-t-butoxycarbonyl-4-(4-indolyl)-piperazine in 20 nml of THF was

added 0.89 g of NBS. The mixture was stirred for 6 h at then quenched with water,

extracted with EtOAc (2x30m1). The organic layer was washed with water, dried (N,9S 04)

and evaporated to dryness in vacuo. The residue was purified by flash chromatography

(petroletuni ether EtOAc, 8:2) to afford the title compound (0.71 g; 3 

'H4-NM4R 1.49 9H), 3.04-3.34 (in, 411), 3.55-3.78 (mn, 4H), 6.40G6.58 (in, 1H), 6.59-

6.68 (in, 111), 7.15-7.30 (in, 2M1, 8.35 (bs, 114).

b) I -(7-Broimo-4-indolyl)-piperazine (Compound 35A32-B)

The title compound was prepared following the same procedure described for Compound

35A25-B3 but starting from compound 35A32-A instead of Compound 35A25-A.

The crude was used without ftrther purification.

'lI-NIVIR 1.90 (bs, 111), 3.01-3.24 (iii, 8H), 3-55-3.78 (in, 411), 6.49 111), 6.61 (s,

1H1), 7.12-7.30'(mn, 2H), 8.35 (bs, 1H)

Example 35A33

l-(l -Cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylineth-yl)-4-(3,4-dihydro-2H-

benzo[b] [l1,4]dioxepin-6-yl)-piperazine

From 1 -(3,4-dihydro-2H- 1,5-benzodioxepin-6-yl)-piperazine (J Med Chiem, 31, 1934-1940,

(1988)).
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Flash chromatography petroleum ether ethyl acetate 7:3.

'H-NMR 0.81-1.89 (min, 1111), 1.91-2.01 (min, 1H), 2.03-2.82 13H), 2.91-3.11 (im,

4H), 4.16-4.26 2H), 4.98-5.25 (mn, 1H), 6.52-6.71 2H), 6.81 1H), 7.06-7.18 (m,

4H).

Example 35A34

1-(2-Chlorobenzyl)-4-(1 -cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolinle-2-ylmethyl)-

piperazine

From 1-(2-chlorobenzyl)-piperazine (CA 2188484)

Eluent: Petroleum Ether-EtOAc 1:1. Yield: 64%.

'H-NMR 0.9-2.98 25H), 3.52 2H1), 4.95-5.12 1H), 6.807.11 8H).

Example 35A35

1-(1 -Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(6-methoxy-2-

pyridyl)-piperazine

From t-(6-Methoxy-2-pyridyl)-piperazine (Reignier et al. Arzneim.Forsch (Drug Res) 24,

12 (1974)).

Flash chromatography petroleum ether ethyl acetate 7:3.

1H-NMR 0.8-2.2 (min, 13H), 2.20-2.73 8H), 3.35-4.05 4H), 3.793.91 3H),

4.95-5.12 (min, 1H), 6.05-6.19 2H), 7.01-7.42 511).

Example 35A36

1-(1 -Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2.5-dichlorobenzyl)-

piperazine

From 1-(2,5-dichlorobenzyl)-piperazine (CA 2188484).

Flash chromatography petroleum ether ethyl acetate 8:2.

1H-NMR 0.8-2.20 13H), 2.30-2.85 12H), 3.52 21H), 4.95-5.12 1H), 7.05

7.30 6H), 7.45 1H).
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Example 36

1-(4-Indolyl)-4-(l-piperidinocarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-piperazine

The title compound was synthesised following the alternative acylation procedure described

for the compound of Example 1 (step f) using 1-piperidinocarbonyl chloride instead of

cyclohexanecarbonyl chloride and chloroform instead of dichloromethane, and refluxing for

8 hours in the presence of TEA The crude was purified by flash chromatography eluting with

petroleum ether ethyl acetate-2.5N methanolic ammonia 8:2:0.01 to give the title compound

'H-NMR 1.31-2.48 9H), 2.53-2.91 7H), 3.08-3.41 10H), 4.29-4.48 1H),

6.47-6.63 2H), 6.80-7.00 2H), 7.01-7.21 5H), 8.10-8.28 (bs, 1H)

Example 37

1-[1-(3-Cyanopropionyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-piperazine

To a solution of 0.37 g of Compound 27 in 5 ml of 1-methyl-2-pyrrolidinone, was added

0.14 g of sodium cyanide and the mixture was stirred at 130 0 C for 3 hours, cooled at r.t.,

poured into HzO and extracted with EtOAc. The organic layer was washed with water, dried

(Na2SO 4 and evaporated to dryness in vacuo. The residue was purified by flash

chromatography (petroleum ether-EtOAc 2:8) to afford the title compound (0.14 g; 36%).

'H-NMR 1.38-1.64 1H), 2.10-3.08 13H), 3.08-3.32 4H), 5.01-6.24 1H),

6.47-6.61 2H), 7.01-7.31 5H), 8.10-8.28 (bs, 1H)

Example 38

1-(l-Cyclohexanecarbonyl-8-fluoro-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-

piperazine

a) 8-fluoro-2-methylquinoline (Compound 38A)

Compound 38A was obtained using the method described for Compound 25A, but using 2-

fluoroaniline instead of 4-trifluoromethylaniline. The crude was purified by flash
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chromatography eluting with petroleum ether ethyl acetate 7:3, affording 3.5g of the

title compound.

'H-NMR 2.81 3H), 7.28-7.46 3H), 7.50-7.62 1H), 8.08 1H)

b) 2-Bromomethyl-8-fluoroquinoline (Compound 38B)

The title compound was prepared as described for Compound 5A, starting from Compound

38A instead of 6-fluoro-2-methylquinoline. The crude was purified by flash chromatography

eluting with petroleum ether ethyl acetate 9:1 to give, as a first eluted product, 1.9 g (36%)

of the title compound and then 2.16 g of starting material.

'H-NMR 4.78 2H), 7.37-7.72 4H), 8.22 1H).

c) 8-Fluoro-2-r4-(4-indolyl)- 1-piperazinylmethyll-quinoline (Compound 38C)

Compound 38C was obtained in the manner described for Compound 1C (procedure d) but

using Compound 38B instead of 2-chloromethylquinoline. The crude was purified by flash

chromatography eluting with petroleum ether ethyl acetate 1:1 to give the title compound

'H-NMR 2.74-2.95 4H), 3.21-3.42 4H), 4.02 2H), 6.49-6.68 2H), 7.00-

7.19 3H), 7.34-7.52 2H), 7.61 1H), 7.80 1H), 8.12-8.29 2H).

d) 1-(8-Fluoro-l,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-piperazine

(Compound 38D)

The title compound was prepared as described for Compound 1B (procedure e) starting from

Compound 38C instead of Compound 1C. The crude was purified by flash chromatography

eluting with petroleum ether ethyl acetate 1:1 to give the title compound 

'H-NMR 1.49-1.75 1H), 1.87-2.08 1H), 2.51 2H), 2.59-3.02 6H), 3.21-

3.60 5H), 3.73-3.95 (br, 1H), 6.41-6.80 5H), 7.04-7.22 3H), 8.088.28 (br, 1H).

e) 1-(1-Cyclohexanecarbonyl-8-fluoro-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-
4

(4-indolyl)-piperazine

The title compound was synthesised following the alternative acylation procedure described

for the compound of Example 1 (step f) but starting from Compound 38D instead of

Compound 1B. The crude was purified by flash chromatography eluting with toluene 

acetone 8:2 affording the title compound 
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'H-NMR 0.82-1.99 11H), 2.03-2.25 1H), 2.28-2.91 9H), 3.08-3.44 4H),

4.96-5.22 1H), 6.45-6.77 2H), 6.96-7.29 6H), 8.05-8.26 (br, 1H).

Example 39

1-[-(3-Acetylaininopropionyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-

piperazine

A mixture of 0.16 g of the compound of Example 28, 0.058 ml of TEA, 0.03 ml of acetyl

chloride and 3.8 ml of CH 2C12 was stirred at 20 to 250C under nitrogen atmosphere for 2

hour. The solution was washed with a 0.5 N NaOH (1 x 10 ml) and 15 mlof water. The

organic layer, dried on anhydrous sodium sulphate, was evaporated to dryness and the

residue purified by flash chromatography (EtOAc 2 N NH3 sol. in methanol 93:7) to give

0.13 g of the title compound and the compound of Example 41 (0.027g).

'H-NMR 1.40-1.65 1.95 3H), 2.10-2.95 11H), 3.10-3.30 4H), 3.30

3.370 2H), 5.10 1H), 6.40-6.60 3H), 7.00.7.25 7H), 8.20 1H).

Example 

1-[1-(3-Carbamoylaminopropionyl)- 1.,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-

piperazine

A mixture of 0.17 g of the compound of Example 28, 0.067 ml of trimethylsilylisocyanate

and 4 ml of THF was stirred at 20 to 25C under nitrogen atmosphere for 2 hours. After

overnight resting, the solution was taken up with a 1 N NaOH (1 x 10 ml) and extracted

with EtOAc (2x10 ml) which was washed with 10 ml of water. The organic layer, dried on

anhydrous sodium sulphate, was evaporated to dryness and the residue purified by flash

chromatography (EtOAc 2 N NH 3 sol. in methanol 92:8) to give 0.13 g (68 of the title

compound.

'H-NMR 1.35-1.65 1H), 2.10-2.90 11H), 3.10-3.25 4H), 3.25-3.65 2H),

4.35 1H), 5.10 1H), 5.35 1H), 6.45-6.65 2H), 7.00-7.30 7H), 8.15 1H).

Example 41
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1-f 1- r3-bis(Acetylamino)-propionyl]- 1,2,3,4-tetrahydroquinoline-2-ylmethyl} 

indolyl)-piperazine

The title product was obtained during the synthesis of the compound of Example 39.

'H-NMR 1.35-1.65 (in, 1H1), 2.05-3.00 (in, 18H), 3.10-3.30 (in, 411), 3.80-4.20 (in, 211),

5.10 1H1), 6.45-6.60 (in, 2H), 7.00-7.30 (mn, 7H), 8.15 11-).

Example 42

1 -(6-Chloro-1 -cyclohexanecarbonyl-1I,2,3,4-tetraliydroquinoline-2-ylmethyl)-4-(4-indolyl)-

piperazine

a) 6-Chloro-2-hiydroxymethyl- 1,2,3 ,4-tetrahydrociuinoline (Compound 42A)

A mixture of 1.24 g of 6-chloro-1,2,3,4-tetraaydroquinoline-2-carboxylic acid, 30 ml of

anhydrous TI-F and 6 ml of 10 M BH3.Me2 S in THIF was stirred at r.t. for 3 h under

nitrogen. After overnight standing at 5 ml of MeOll was dropped into the mixture, and

after 15' was added 5 ml of 2N HCl, The stirred mixture was heated at 60'C for 1 h, then

evaporated to dryness in vacuo. The residue was treated with 2 N NaOH (30 ml) and

extracted with CHl-C3 (2x40 ml). The organic layer was dried (anhydrous NtSO4 and

evaporated to dryness in vacuo; the residue was purified by flash chromatography (CHC13

MeOH 100:1t) to afford 0. 35 g (3 5.3 of Compound 42A as a thick oil.

'H-NMR 1.50-2.10 (in, 311), 2.55-2.95 (in, 3.30-3.50 (in, 111), 3.50-3.85 (in, 2H),

3.85-4.70 111), 6.45 1H1), 6.8(07.05 (in, 211)

b) 6-Chloro-2-iodornethyl- 1,2,3,4-tetrahydroquinoline (Compound 42B)

The title compound was synthesized following the procedure described for compound 34C

but using as a starting material compound 42A instead of compound 34B.

'H-NMR 1.63-2.15 (2m, 2H), 2.55-2.90 (in, 211), 3.05-3.38 (2-in, 3.38-3.55 (in,

111), 3.85-4.40 111), 6.45 6.90-7.00 (in, 2H)

c) 6-Chloro-2-14-(4-indolyl)- 1-piperazinylimethyl] -1I,2,3,4-tetrahydroguinoline

(Compound 42C)

The title compound was synthesized following the procedure described for compound 34D

but using as a starting material compound 42B instead of compound 34C.

The residue was purified by flash chromatography (petroleum ether "EtOAc 70:3 0) to

afford Compound 42B as a yellow oil.
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'H-NI\R 1.40-1.75 (in, 1H),1.80-2.05 (in, 111), 2.35-3.00 (mn, 811), 3.103.65 (in, SI-),

4.50-4.95 1H), 6.35 11-1), 6.50-6.70 (in, 211), 6.85-7.00 (mn, 2M1, 7.057.25 (in, 314),

8.05-8.30 1H)

d) 1-(6-Chloro-l-cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-

indolyl) piperazine

The title compound was synthesised starting from Compound 42C following the procedure

described for the of Example 1 (step The residue was purified by flash chromatography

eluting with petroleum ether EtOAc gradient from 60 :40 to 40:60 affording the title

coin-pond 

'H-NMR 0.85-2.00 (in, 1211), 2.00-2.25 (in, 111), 2.25-2.85 (in, 814), 3.00-3.40 (in, 4H4),

4.85-5.30 (in, 111), 6.45-6.65 (in, 211), 6.95-7.25 (in, 6H), 8.15 IH).

Example 43

1-Cyclohexanecarbonyl- I ,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(l -methyl-4-

indolyl)-piperazine

The title compound was prepared as described in Example 15 but using the compound of

Example instead of Example 1. Yield: 

'1--NMR 0.80-1.99 (in, 1111), 2.05-2.24 (in, 11H), 2.26-2.85 (in, 911), 3.10-3.35 (in, 4H),

3.76 (s 3H1), 5.00-5.25 (in, 1H1), 6.45-6.60 (mn, 211, 7.00-7.30 (mn, 714).

Example 44

l-[1 -(4-Hydroxycyclohexanecarbonyl)-l ,2,3,4-tetrahydroquinoline-2-ylmethiyll-4-(4-

indolyl)-piperaziine

a) 1-[1 -(4-Diphenyltertbutylsilyloxycyclohexanecarbonyl)- 1,2,3,4-

tetiahydrociuinoline-2-ylinethyll-4-(4-indolyl)-piperazine (Compound 44)

The title compound was synthesised following the acylation procedure described for the

compound of Example 1 (step f) starting from Compound lB but using cis-4-

diphenyltertbutylsilyloxycyclohexanecarbonyl chloride (prepared as described in EP

0352909) instead of cyclohexanecarbonyl chloride. Flash chromatography eluent: petroleum



ether EtOAc 6:4. Yield: 87%.
'H-NMR 0.86-1.86 (in, 18H), 1.95-2.78 (in, 1OH), 3.1 1-3.41 (in, 4H), 3.82-4.01

(in, 1H), 5.05-5.28 (in, 1H), 6.48-6.62 (mn, 2H), 7.00-7.46 (in, 1 1H), 7.53-7.71 (mn, 6H),
8.02-8.25 (bs 1H).
b) 1-ri -(4-Hydroxycyclohexanecarboniyl)- 1,2,3 ,4-tetrahydroguinoline-2-

ylmethyll-4-(4-indolyl)-piperazine

To a solution of compound 44A (0.2 g) in 20 ml of THF was added
tetrabutylainmonium fluoride and the resulting suspension stir-red at r.t for 3 days.
Afterwards the solvent was evaporated under vacuum; the residue was dissolved in
CH2Cl2 (40 ml) and washed with H20 (30 ml). The organic layer was dried (Na 2SO4

and the crude was purified by flash chromatography (CH2Cl2 MeOH 95:5) to give the
title compound 
IH-NMR 1.10-1.99 (in, 9H), 2.01-2.22 (in, 2H), 2.33.-2.88 (in, 9H), 3.12-3.33 (in,

4H), 3.82-4.01 (in, 1H), 5.05-5.29 (in, 1H), 6.48-6.68 (in, 2H), 7.07-7.29 (mn, 7H),8.03-
8.29 (bs 1H).

Example 

-(4-Hydroxycyclohexanecarbonyl)- 1,2,3,4-tetrahydroquinoline-2-
ylinethyl]-4-(4-indolyl)-piperazine

a) i-[i 4 -Diphenyltertbutylsilyloxycyclohexanecarbonyl)- 1,2,3,4-
tetrahydrocquinoline-2-ylinethyll-4-(4-indolyl)-piperazine (Compound 

The title compound was synthesised following the same method described for
compound 44A but using trans-4-diphenyltertbutylsilyloxycyclohexanecarbonyl
chloride (prepared as described in EP 0352909) instead of cis-4-
diphenyltertbutylsilyloxycyclohexanecarbonyl chloride.
Flash chromatography eluent: petroleum ether EtOAc 6:4. Yield: 87%.
'H-NMR 0.89-1.87 (in, 18H), 1.93-2.75 (in, 1OH), 3.14-3.47 (in, 3.51-3.71
(in, I1H), 5.05-5.28 (in, I1H), 6.50-6.60 (in, 2H), 7.02-7.48 (in, 11 7.52-7.70 (in, 6H),
8.03-8.24 (br, 1H).
b) i-ri -(4-Hydroxycyclohexanecarbonyl)- 1,2,3 ,4-tetrahydroguinoline-2-
ylmethy11-4-(4-indolyl)-piperazine

The title compound was synthesised following the procedure described for the
compound 44 but starting from compound 45A 
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'H-NNIR 1.00-2.05 (in, 9H1), 2.07-2.27 (in, 2H1), 2.3g.-2.88 (in, 9H), 3.15-3.38 (in, 4H1),

3.50-3.71 (in, 1H), 5.06-5.32 (in, 111), 6.51-6.70 (in, 2H), 7.07-7.3 1 (in, 714), 8.05-.8.32 (br,

111).

Example 46

1 -Cyclohexanecarbonyl-7-fluoro- I ,2,3,4-tetrahydroquinoline-2-ylnethyl)-4-(4-indolyl)-

piperazine

a) 7-Fluoro-2-meothykiuinoline (Compound 46A

Compound 46A was obtained using the method described for Compound 25A, but using 3-

fluoroaniline instead of 4-trifluoroinethylaniline. The crude was purified by flash

chromatography eluting with petroleum ether ethyl acetate 75:25, affording 2.6g (6 1. 1%)

of the title compound.

'H-NN4R 2.74 3M1, 7.17-7.36 (in, 2H1), 7.67 (dd, 111), 7.71-7.84 (in, 8.06 (d,

111).

b) 2-Brominethyl-7-fluoroquinoline (Compound 46B)

The title compound was prepared as described for Compound 5A, starting from Compound

46A instead of 6-fluoro-2-methylquinoline. The crude was purified by flash chromatography

eluting with petroleum ether ethyl acetate 85:15 to give, as a first eluted product, 1.95 g

(6 of the title compound and then 1. 14 g of starting material 46A.

'H-NM 4.71 2H1), 7.32-7.43 (in, 1H), 7.56 111), 7.74 (dd, 111), 7.76-7.87 (in,

111), 8.18 114)

c) 7-Fluoro-2-44-(4-indolyl)-1 -piperazinylmethyll-ciuinoline (Compound 46C)

Compound 46C was obtained in the same way as described for Compound 1 C (procedure d)

but using Compound 46B instead of 2-chioroinethylquinoline. The crude was purified by

flash chromatography eluting with petroleum ether ethyl acetate 6:4 to give the title

compound 

'H..NIR 2.68-2.96 (in, 411), 3.22-3.39 (in, 4H1), 3.92 2H1), 6.48-6.66 (in, 211), 7.02-

7.22 (in, 3H), 7.24-7.39 (in, 111), 7.62-7.88 (in, 3M1, 8.09L8.31 (in, 2H).

d) 1 -(7-Fluoro-1 ,2,3,4-tetrahydroguinoline-2-ylmethyl)-4-(4-indollYU-piperazine

(Compound 46D)
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The title compound was prepared as described for Compound lB (procedure e) starting from

Compound 46C instead of Compound 1C. The crude was purified by flash chromatography

eluting with petroleum ether ethyl acetate 7:3 to give the title compound 
1H-NN4R 1.41-1.68 (mn, 1H), 1.86-2.01 (in, 111), 2.43-2.98 (in, 81-1), 3.14-3.57 (in, 5F1),

4.51-4.89 (br, 111), 6.12-6.36 (in, 2H), 6.48-6.68 (mn, 211), 6.81-6.90 (in, 111), 7.04-7.19 (in,

8.08-8.23 (br, 1H).

e) 1 -Cyclohexanearbonyl-7-fluoro- 1,2,3 ,4-tetrahydrocuinoline-2-ylinethyl)-4-

(4-indolyl)-piperazine

The title compound was synthesised following the alternative acylation procedure described

for the compound of Example 1 (step f) but starting from Compound 46D instead of

Compound lB. The crude was purified by flash chromatography eluting with petroleumn

ether-ethyl acetate 7:3 affording the title compound (5 

'H-NMR 0.91-2.01 (mn, 1111), 2,03-2.26 (in, 111), 2.29-2.89 (mn, 9H), 3.11-3.40 (in, 4H4),

4.91-5.25 (in, 111), 6.48-6.68 (in, 2H), 6.82-7.24 6H), 8.03-8.22 (br, In).

Example 47

1 -Cycloh-exanecarhonyl-6-phienyl-1I,2,3,4-tetrahydroquinoline-2-ylinethyl)-4-(4-indolyl)-

piperazine

To a solution of 0.053 g of the compound of Example 34 in 2.5 ml of anhydrous 1,2-DME

was added 0. 00 8 g of tetrakis(triphenylphosphine)-palladiuin(0), 0. 01 8g of 97% phenylboric

acid and 0.7 ml of K2C0 3 aq. saturated solution. The mixture was stirred for 12 h under

nitrogen and then diluted with H20 (20 ml) and extracted with EtOAc (3x10 ml). The

organic layer was washed with brine, dried (anhydrous Na2SO 4 and evaporated to dryness

in vacuo. The residue was purified by flash chromatography (petroleum ether EtOAc 1 1)

affording 0.0 10 g of the title compound as a thick oil.

'H-NMR 0.70-2.05 (in,I1H), 2.05-2.30 (in, 1H1), 2.30-2.90(in, 911), 3.05-3.35 (in, 4H),

4.90-5.35 (in, 6.45-6.70 (in, 211), 7.00-7.25 (in, 4H1), 7.30-7. 55 (in, 5H1), 7.5-57.70 (n

211), 8. 15 11H).

Example 48

1-Cyclohexanecarbonyl-2,3-dihydroindole-2-ylmethiyl)-4-(4-indolyl)-piperazine
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a) 2-[4-(4-Indolyl)-l1-piperazinylcarbonyll-indoline (Compound 48A)

The title compound was synthesised following the procedure described for Compound ID

(step f) but using 2-indolinecarboxylic acid instead of 1,2,3,A-tetrahydroquinoline-2-

carboxylic acid. The crude solid residue was stirred with Et2O (30 ml) for 0,5 h at r.t. to

afford 0.65 g of the title compound as an ivory solid.

'H-NIYR 3.05-3.45 (in, 5H), 3.45-3.65 (in, IH), 3.65-4.00 (in, 8H), 3.05-4.40 1H),

4.60-4.80 (m,l14), 6.50-6.70 (in, 2H), 6.70-6.95 (in, 2H), 6.95-7.25 (in, 5H1), 8.20-8.50 (b,

1W1.

b) 1-(2,3-Dihydroindole-2-ylmethyl)-4-(4-indolyl)-piperazine (Compound 48B)

The title compound was synthesised following the procedure described for Compound lB

(step h) but using compound 48A instead of Compound 1D.

The residue was purified by flash chromatography (CB-C13 2 N inethanolic ammonia 100:

1) affording the title compound (11.8 as a thick oil.

'H-NMR 2.30-2.80 (in, 4H), 2.80-3.10 (in, 11H), 3.10-3.50 (in, 714), 3.90-4.15 (in, 1H1),

4.20-5.00 111), 6.50-6.80 (mn, 4H), 6.90-7.20 (in, 5H1), 8.10 11H)

c) 1 -Cyclohexanecarbonyl-2,3-dihydroinlole-2-ylethy)-4-4-ildolB-piprazile

The title compoun-d was synthesised following the alternative acylation procedure described

for the compound of Example 1 (step f) but starting from Compound 48B instead of

Compound lB. The crude was purified by flash chromatography eluting with petroleum

ether-ethyl acetate 6:4 affording the title compound (5 

'H-NMR (5):l.00-2.05 (in, 101-I), 2.10-2.32 (in, IH), 2.32-2.95 (in, 5H), 2.95-3.45 (in,7H),

4.40-4.70 (mn, 1H1), 6.48-6.70 (in, 2H4), 6.95-7.30 (in, 7H), 8.15 111)

Example 49

1-Cyclohexanecarboniyl-8-rnethoxy- 1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-( 4

indolyl)-piperazine

a) 1 -(8-H-ydroxyguinoline-2-ylmethyl)-4-(4-indolyl)-piperazine (Compound 49A)

The title compound was synthesised following, the reductive amination procedure described

for Compound 35B3, but using 2-forinyl-8-hydroxyquinoline (commercial) instead of

compound 35A. The residue was purified by flash chromatography (petroleum ether 
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EtOAc- 2.5 N methanolic ammonia 1 9: 0.2) affording Compound 49A 

'H-NMvIR 2.71-2.93 (in, 4H1), 3.23-3.41 (in, 4H), 3.88-4.03 (in, 211), 6.50-6.63 (in, 2H),

7.0-7.49 (in, 611), 7.71 111), 8.15 lH), 8.10-8.45 (bs, III)

b) 1 -(8-Methoxyguinolin-2-ylmethyl)-4-(4-indolyl)-piperazine (Compound 49B)

To a mixture of 0.08 g of freshly prepared sodium inethoxide in 10 ml of anhydrous THF

was added 0.50 g of compound 49A and the resulting solution was stirred for 0.5 hours at

0. 19 ml. of lodomethane was added and the solution was stirred at reflux for 5 hours,

cooled to poured into H20 and extracted with EtOAc. The organic layer was washed

with water, dried (Na2S 04) and evaporated to dryness in vacuo to afford the title compound

'FI-NMR 2.73-2.90 (in, 4H), 3.21-3.38 (in, 4H), 4.00-4.14 (in, 211), 6.50-6.65 (in, 2H),

7.00-7. 14 (in, 411), 7.35-7.48 (in, 2H1), 7.83 111), 8.12 111), 8.22-8.34 (bs, 111)

c) 1-(8-Methoxy- 1,2,3,4-tetrahiydroguinioline-2-ylmethyl)-4-(4-indolyl)-piperazine

(Compound 49C)

The title compound was synthesised as reported in Example. 1 (step e) but using compound

49B instead of Compound 1 C. The residue was purified by flash chromatography

(petroleum ether EtOAc- 3:7) affording the title compound 

'H4-NMR 1.50-1.74 (mn, lH), 1.88-2.05 (mn, 1H), 2.42-3.05 (in, 8H4), 3.21-3.58 (in, 511),

3.82 3H4), 5.00 (bs, 11l), 6.50-6.70 (in, 511), 7.02-7. 19 (in, 311), 8.18 (lis, IIH)

d) 1-Cyclohexanecarbonyl-8-methoxy- 1,2,3,4-tetrahydroquinoline-2-ylinethyl)-4-(4-

indoly1)-piperazine

The title compound was synthesised following the alternative acylation. procedure described

for the compound of Example 1 (step f) but starting from Compound 49C instead of

Compound 1 B. The crude was purified by flash chromatography eluting with petroleum

ether-ethyl acetate 7:3 affording the title compound 

'H-Nl\vIR 0.75-1.99 (in, 15H1), 2.12-3.60 (in, 14H), 4.99-5.24 (in, 111), 6.43-6.61 (in,

211), 6.3 9-6.91 (in, 2H), 7.02-7.21 (in, 411), 8.20 (bs, 114)

Example 

1-(l1 -Cyclohexanecarbonyl-6-hydroxy- 1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-

indolyl)-piperazine
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a) 2-Methyl-6-hydroxyquinoline (Compound 

A suspension of 2-methyl-6-methoxyquinoline (1g) in 48% HBr (20 ml) was refluxed for 8

h. Afterwards, the cooled mixture was poured into 100 ml of water, alkalinised with 32%

NaOH and extracted with ethyl acetate (2 x 20 ml). The organic layer was dried on

anhydrous sodium sulphate and evaporated to dryness giving 0.83 g of the title compound

which was used for the next step without further purification 

'H-NMR 1.31-2.05 (br, 1H), 2.75 3H), 7.02-7.30 3H), 7.81-7.98 2H).

b) 6-tert-Butoxycarbonyloxy-2-methyl-quinoline (Compound 

A solution of Compound 50A (0.83g) and dimethylaminopyridine (0. 64 g) in THF 

was cooled at 0-5C; then di-tert-butyldicarbonate (1.2g) was added and the solution stirred

at r.t. for 6h. Afterwards, the solvent was evaporated and the crude purified by flash

chromatography eluting with petroleum ether-EtOAc 6:4 affording 0.82 g of the title

compound.

tH-NMR 1.55 9H), 2.78 3H), 7.22-7.34 1H), 7.51-7.62 2H), 7.95-8.07 (m

2 H).

c) 2-Bromomethyl-6-tert-butoxycarbonyloxyquinoline (Compound 

The title compound was prepared as described for Compound 5A starting from Compound

(0.82 g) instead of 6-fluoro-2-methylquinoline. The crude was purified by flash

chromatography eluting with petroleum ether-EtOAc 8:2 to give 0.57g of the title compound

'H-NMR 1.58 9H), 5.78 2H), 7.50-7.69 3H), 8.03-8.19 2H)

d) 6-tert-Butoxycarbonyloxy-2-[4-(4-indolyl)- -piperazinylmethyll-quinoline

(Compound 

This compound was obtained in the same way as described for Compound 1C procedure (d)

but using Compound 50C instead of 2-chloromethylquinoline. The crude was purified by

flash chromatography eluting with methylene chloride-methanol 95:5 to give the title

compound 

'H-NMR 1.36-1.71 (in, 9H), 2.71-3.00 4H), 3.23-3.42 4H), 3.86-4.02 2H),

6.49-6.66 2H), 7.00-7.21 3H), 7.48-7.71 3H), 7.98-8.36 3H).
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e) 1 -(6-tert-Butoxycarbonyloxy- 1,2,3,4-tetrahydroguinoline-2-ylniethyl)-4-(4-indolyl)-

piperazine (Compound 

The title compound was prepared as described for Compound lB (procedure e) starting from

Compound 5OD instead of Compound 1GC. The crude was purified by flash chromatography

eluting with dichioroniethane-methanol 97:3 to give the title compound 

'H-NMiR 1.48-1.73 (in, I11F), 1.81-1.98 (in, 111), 2.42-3.01 (in, 8Ff), 3.17-3.52 (in, 

6.41-6.53 (in, 3Ff1), 6.65-6.78 (in, 2Ff), 7.02-7.18 (in, 3H), 8.09-8.24 (br, 1H)

I-Cyclohexanecarbonyl-6-tert-butoxycarbonyloxy-1 ,2,3 ,4-tetrahydroguinolinie-2-

ylmethylJ-4-(4-indolyl)-piperazine (Compound 

The title compound was synthesised following the alternative acylation procedure described

for the compound of Example 1 (step f) but starting from Compound 50E instead of

Compound lB3. The crude was purified by flash chromatography eluting with petroleum

ether-EtOAc 1: 1 to give the title compound 

'H-NMR 0.81-2.00 (in, 20Ff), 2.01-2.23 (in, 111), 2.24-2.82 (in, 9Ff), 3.07-3.34 (in, 4Ff),

4.98-5.27 (in, 1Ff), 6.42-6.61 (in, 2Ff), 6.92-7.15 (in, 611), 8.08-8.27 (br, 1K).

g) 1 -Cyclohexanecarbonyl-6-hydroxy- 1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-

indolyi)-piperazine

To a cooled solution of Compound 5OF (86 ing) in CH 2CL2 (4 ml), 0.5 ml of 3.6 N HCl in

diethyl ether was added and the resulting mixture heated at reflux for 5h. Then the solvent

was removed under vacuum, the residue alkalinised with NaHCO 3 and extracted with

CH2CI2 (2x 20 mnl). The combined organic layers were dried over Na2 SO4 and evaporated to

dryness. The crude was purified by flash chromatography eluting with CHf2C12-2N N143 in

MeOHf 95:5 to give the title compound 

1Ff-NMR 0.81-1.98 (in, 12Hf), 1.99-2.20 (in, 1H), 2.22-2.51 (in, 4H),2.52-2.78 (in, 

3.10-3.31 (in, 411), 5.05-5.25 (in, 11H), 6 .45-6.65 (in, 2H), 6.6-A6.75 (in, 2Ff), 6.92-7.11 (in,

4Ff), 8.05-8.21 (br, 1H-).

Example 51

1 -(6-Bromo- 1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylmethiyl)-4-(4-fluoro-2-

inethoxyphenyl)-piperazine
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a) 6-Brorno-2-f4-(4-fluoro-2-methoxyphenyl)- I -piperazinylrnethyll-1 ,2,3 ,4-

tetrahydroguinoline (Compound 5 1 A)

The title compound was synthesized following the procedure described for compound 34D

but using 1-(4-fluoro-2-methoxyphenyl)-piperazine as a starting material instead of l-(4.

indolyl)-piperazine.

The residue was purified by flash chromatography (petroleum ether LEtOAc 70:30) to

afford the title compound as a thick oil.

1H-NM4R 1.55 111), 1.80-2.00 (in, 11M, 2.30-4.00 (in, 171D), 6.50-6.80 (in, 31-I), 6.80-

7.00 (in, 111), 7.00-7.20 (in, 211).

b) 1 -(6-Bromo-l1-cycloh-exanlecarbonyl- 1,2,3,4-tetrahydroguinolinc-2-ylmethyl)-4-(4-

fluoro-2-methoxyphenyl)-piperazine

The title compound was synthesised following the alternative acylation procedure described

for the compound of Example 1 (step f) but starting from Compound 5 1A instead of

Compound I B. The residue was purified by flash chromatography (petroleum ether -EtOAc

20) affording the title compound as a thick oil.

'H-NMR 0.85-2.00 (in, 1111), 2.00-2.80 (in, 8H), 2.80-3.70 (in, 611), 3.90 3H1), 4.80

5.20 (in, IH), 6.45-6.65 (in, 2H), 6.70-7.15 (in, 2H), 7.30.7.50 (in, 2H1),

Example 52

1 -Cyclohexanecarbonyl-8-hydroxy- 1,2,3 ,4-tetrahydroquinolinc-2-ylmcthyl)-4-(4-

indolyl)-piperazine

a) 1-(8-Hydroxy- 1 ,2,3,4-tetrahydrocjuinoine-2-ylmethyl)-4-(4-iindolyl)-piperazine

(Compound 52A)

The title compound was synthesised as reported in Examnple 1 (step e) but using compound

49A instead of Compound 1IC. The residue was purified by flash chromatographiy

(petroleum ether EtOAc 1 1) affording 0. 15 g (3 of the title compound.

'H-NMR 1.50-2.05 (in, 311), 2.41-3.09 (in, 811), 3.12-3.70 (in, 6H), 6.30-6.82 (in, 411),

7.02-7. 24 (in, 4H1), 8.15 (bs, 11-).
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b) 1 -(8-Cyclohexanecarbonyloxy- I-cyelohexanecarbonyl- 1,2,3 ,4-tetrahydroguinoline-2-

ylinethyl)-4-(4-indolyl)-piperazinie (Compound 52B)

A solution of 0.14 g of compound 52A, 0.20 ml of cyclohexanecarbonyl chloride and 0.41

ml of triethylamnine in 5 ml of toluene was stirred at reflux for 0.5 hours, cooled to The

mixture was extracted with EtOAc. The organic layer was washed with 1 N NaGH, with

1120, dried (Na2SO 4 and evaporated to dryness in vacuo. The crude was purified by flash

chromatography (petroleum ether Et0Ac 6:4) to afford 0. 17 g of the title

compound.

'IINMR 0.78-2.05 (in, 2411), 2.05-2.90 (mn, 811), 2.97-3.38 (mn, 411), 4.94-5.07 (in, 1H4),

6.45-6.62 (in, 211), 6.85-7.24 (in, 6H), 8.15 (bs, 111).

c) 1-(l -Cyclohexauecarbonyl-8-hydroxy- 1 ,2,3,4-tetrahiydroguiniolinie-2-ylmnethyl)-4-(4-

indolyl)-piperazine

A mixture of 0. 17 g of compound 52B, 0.075 g of lithium hydroxide monohydrate in 3 ml of

THF and 0.2 ml of H20 was stirred at r.t. for 12 hours, diluted with H20 and extracted with

EtOAc. The organic layer was washed with water, dried (INa2SO4 and evaporated to dryness

in vacua. The crude was purified by flash chromatography (petroleum ether EtOAc 6 4)

to afford 0.32 g of the title compound.

'I4-NMR 0.80-1.95 (in, 14H), 2.15-2.58 (in, 611), 2.91-3.48 (in, 611), 5.38-5.57 (in, 1H1),

6.45-6.62 (in, 2H), 6.76 1H), 6.90 111), 7.02-7.20 (in, 411), 8.15 (bs, 111).

Example 53

1-(l -Cyclohexanecarbonyl-6-inethyl- 1,2,3 ,4-tetrahydroquainoline-2-ylinethyl)-4-(4-fluorD-2-

methoxyphenyl)-piperazine

a) 1 -(4-Fluoro-2-methoxyphenyl)-4-(6-inethyl- 1,2,3,4-tetrahydroguinoline-2-

ylcarbonyt)-pi-perazine (Compound 53A)

The title compound was synthesised following the procedure described for Compound ID

(step g) but using Compound 32B instead of 1 ,2,3,4-tetrahydroquinoline-2-carboxylic acid

and 1-(4-fluoro-2-inethoxyphenyl)-piperazine instead of l-(4-indolyl)-piperazine. The

residue was purified by flash chromatography tluting with petroleum ether EtOAc 6:4 to

give of the title compound (69 
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'H-NMv~R 1.60-1.81 1M1, 2.04-2.10 (in, 1H), 2.11 3H), 2.66-2.89 (in, 2H), 2.93-

3.17 (in, 411), 3.61-3.98 (na,711), 4.02-4.26 (in, 111), 4.28.4.42 (br, 11H), 6.51-6.70 (in, 3H),

6.71-6.94 (in, 311).

b) 1 -(4-Fluoro-2-inethoxy)-4-(6-Inethyl- 1 ,2,3,4-tetrahydroguinoline-2-ylmethyl)-

piperazine (Compound 53-)

The title compound was synthesised following the procedure described for Compound lB

(step h) but using Compound 53A instead of Compound ID. The residue was purified by

flash chromatography eluting with petroleum ether EtOAc 7:3 to give the title compound

(86.5 

'H-NIVII 1.45-1.67 (in, 1.80-1.97 (in, 111), 2.21 3H1), 2.46 211), 2.50-2.62

(in, 211), 2 .63-2.91 (in, 411), 2.99-3118 (in, 4H1), 3.31-3.52 (In, 111), 3.87 31-1), 4.71-4.84

(hr. 111), 6.41-6.52 (in, 114), 6.53-6.70 (in, 211), 6.75S6.94 (in, 3H4).

c) 1 1-Cyclohexanecarbonyl-6-inethyl-1 ,2,3 ,4-tetrahydrociuinoline-2-ylinethyD)-4-(4-

fluoro-2-rnethoxyphenyl)-piperazin

The title compound was synthesised following the(, alternative acylation procedure described

for the compound of Example 1 (step f) but starting from Compound 53B instead of

Compound 1M. The crude was purified by flash chromatography eluting with petroleum

ether-ethyl acetate 1: 1 to give the title compound (80 

'H-INMR 0.81-1.99, (in, 1111), 2.01-2.19 (in, 111), 2.23-2.81 (in, 1211), 2.84-3.08 (in,

4H), 3.82 3H1), 4.98-5.17 (in, 1H), 6.49-6.68 (in, 2H1), 6.74-7.09 (in, 4H1).

Example 54

1 -(3-Cyanaminopropionyl-1 ,2,3,4-tetrahydroquinoline-2-ylmiethyl)]-4-( 4-ildolyl)-

piperazine

A mixture of 0.021 g of cyanamnide, 0. 1 g of K 2C0 3 and 0.75 ml of DI\F was stirred for 

h at 80'C, cooled at afterwards, 0.04 g of Compound 27A was added with stirring at

for further 6 h. After cooling at the reaction mixture was diluted with water (7

mrl), strirred for 0.5 h and filtered recovering the precipitated solid. This was purified by

flash chromatography (EtOAc 2 N NH3 sal. in methanol 96:4) to give 0.025g (56 of

the title compound.
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11-NMR 1.25-1.65 (in, M1), 2.00-2.85 (mn, 1111), 2.85-3.65 (in, 5. 10 111), 5.70

11H), 6.40-6.55 (mn, 2H1), 6.90-7.25 (in, 7H1), 8.10 111).

Example 

1-cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-fluoro-2-

methoxyphenyl)-piperazine

a) 1-Benzoyl-5-chlo~ro-2-cyano-1I,2-dihydrociuinoline (Compound 5 

The title compound was prepared as described for compound 32A, but starting from 

chioroquinoline (WO 01/44247) instead of 6-methyiquinoline. 

'--NMR 6.13-6.22 (mn, 211), 6.51 111), 6.95 (dd, 111), 7.18-7.5 1 (mn, 6H4).

b) 5-Chloroquinoline-2-carboxylic acid (Compound 

Compound 55B was obtained in the manner described for compound 32B, but using

compound 5 5A instead of compound 32A. The crude was used without additional

purification. 

'H-NMvR (DMSO-d6 400 MHz, 6.15-7.01 (bs; 1H1), 7.60-7.81 (in, 211), 7.92-8.18 (in,

2H), 8.48 114)

c) 5-Chloro- 1,2,3,4-tetrahydrociuinoline-2-carboxylic acid (Compound 

The title compound was prepared as described for Compound lB (step e) starting from

Compound 55B instead of Compound ID. The crude was used without further purification

to give the title compound 

'11-NIVIR (DMSO-d 6 400 MI-z, 1.87-2.20 (mn, 2H), 2.67-2.88 (in, 211), 3.99-4.18 (in,

1H), 5.12-5.82 (br, 2H1), 6.40 6.71 111), 6.97 (dd, 111).

d) 1-(5-Chloro-1 ,2,3,4-tetrahydroguinoline-2-ylcarboniyl)-4-(4-fluoro-2-

inethoxyphenyl)-piperazine (Comnpound 

The title compound was synthesised following the procedure described for Compound ID

(step g) but using Compound 55C instead of 1,2,3,4-tetrahydroquinoline-2-carboxylic acid.

The residue was purified by flash chromatography cluting with petroleum ether EtOAc 6:4

to give the title compound (79 
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'H-NMR 1.59-1.71 1H), 2.12-2.28 1H), 2.60-2.82 1H), 2.92-3.12 (m,

3.55-3.96 7H), 4.11-4.23 1H), 4.61-4.74 (br, 1H), 6.50-6.78 4H), 6.80-

7.04 2H).

e) 1-(5-Chloro-1,2,3,4-tetrahvdroquinoline-2-ylmethvl)-4-(4-fluoro-2-

methoxyphenyl)-piperazine (Compound 

The title compound was synthesised following the procedure described for Compound

1B (step The residue was purified by flash chromatography eluting with petroleum

ether- EtOAc 1:1 to give the title compound (53 

'H-NMR 1.40-1.79 1H), 1.81-2.09 1H), 2.24-3.64 13H), 3.84 3H),

4.55-4.91 (br, 1H), 6.31-6.75 4H), 6.77-7.04 2H).

f) 1-(1-Cyclohexanecarbonvl-5-chloro-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-

(4-fluoro-2-methoxvphenvl)-piperazine

The title compound was synthesised following the alternative acylation procedure

described for the compound of Example 1 (step f) but starting from Compound 

instead of Compound IB. The crude was purified by flash chromatography eluting

with petroleum ether-ethyl acetate 65:35 to give the title compound (67 

'H-NMR 0.76-3.49 25H), 3.80 3H), 4.90-5.34 1H), 6.47-6.63 2H),

6.80-6.91 1H), 7.08-7.32 3H).

Example 56

1-[5-Chloro-1 -(4-methoxybenzoyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl] 

fluoro-2-methoxyphenyl)-piperazine

The title compound was synthesised following the alternative acylation procedure

described for the compound of Example 1 (step f) but starting from Compound 

instead of Compound 1B, using 4-methoxybenzoyl chloride instead of

cyclohexanecarbonyl chloride, toluene instead 1,2-dichloromethane and refluxing for 1

hour. The crude was purified by flash chromatography eluting with petroleum ether-

ethyl acetate 6:4 to give the title compound (28 

'H-NMR 1.94-2.12 1H), 2.13-2.39 1H), 2.44-3.08 12H), 3.79-3.88 (2s,

6H), 4.89-5.08 (br, 1H), 6.51-6.66 3H), 6.72-6.91 4H), 7.11 1H), 7.24-7.39

2H).
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Example 57

1-(7-Chloro- 1-cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinoline-2-ylrnethyl)-4-(4-fluoro-2-

methoxyphenyl)-piperazine

a) 2-Bromomethyl-7-chloro-1 ,2,3,4-tetrahydroguinoline (Compound 57A

The title compound was prepared as described for Compound 5A but using 7-chloro-2-

methyiquinoline instead of 6-fluoro-2-mnethylquinoline. The residue was purified by flash

chromatography (petroleum ether EtOAc gradient from 100 :5 to 100 :10) to afford

Compound 57A as a white solid.

'H-TNM 4.70 2H), 7.50 (dci, 1H1), 7.58 111), 7.75 11H), 8.10 1H), 8.18 (d,

1H1).

b) 7-Chloro-2- [4-(4-fluoro-2-methoxyphenyl)-1 -piperazinylrnethylj-guinoline

(Compound 5713)

The title compound was prepared as described for Compound iD (step di) but using

Compound 57A instea~d of 2-chloromethyiquinoline. The residue was purified by flash

chromatography (petroleum ether EtOAc 70:30) to afford Compound 57B as an

orange solid.

'H-NMR 2.65-2.85 (in, 4H), 2.90-3.20 (in, 4H1), 3.80 3H), 3.90 3H), 6.456.65 (in,

2H), 6.75-6.95 (in, 114), 7.45 (cid, 1H1), 7.55-7.80 (mn, 214), 8.00-8.20 (rn, 2H).

e) 1 -Chloro- 1,2,3 ,4-tetrahydroquinoline-2-ylmetliyl)-4-(4-fluoro-2-methoxyphenyl)-

piperazine (Compound 57C)

The title compound was synthesised following the procedure reported for Compound lB

(step e) starting from compound 57B instead Compound 1IC. The residue was purified by

flash chromatography (petroleum ether EtOAc 60:40) affording Comhpound 5 7C as

an orange oil.

'H-NMR 1.32-1.65 (in, 111), 1.80-2.00 (in, 1H), 2.32-2.65 (in, 4H), 2.65-2.95 6.80-

7.00 (in, 2H1).

ci) 1 -(7-Chloro- I.-cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroguinoline-2-ylinethyl)-4-(4-

fluoro-2-methoxyphenyl)-piperazine

The title compound was synthesised following the alternative acylation procedure described

for the compound of Example 1 (step f) but starting from Compound 57C instead of



WO 03/031436 PCT/EP02/11282

Compound 1B. The residue was purified by flash chromatography (CHC13-2 N methanolic

ammonia 100 5) affording the title compound as a thick oil.

'H-NMR 0.75-2.20 (m,12H), 2.20-2.80 9H), 2.80-3.20 4H), 3.92 4.80-

5.20 6.50-6.70 2H), 6.75-6.95 2H), 7.03-7.25 21-).

Example 58

3-Benzyl- 1 -cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-piperidine

(upper TLC Rf diastereomer)

The title compound was synthesised using the methodology described in Example 35 using

Intermediate 35B and 3-benzylpiperidine (WO 97/23458) instead of 1-(4-fluoro-2-

methoxyphenyl)-piperazine. Eluent: EtOAc MeOH 95:5. Yield: 

'H-NMR 0.82-3.48 28H), 4.88-5.32 1H), 6.85-7.42 9H).

Example 59

3-Benzyl-1-(1 -cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-piperidine

(lower TLC Rf diastereomer)

The title compound was isolated as the lower Rf diastereomer during the purification of

Compound 58. Eluent: EtOAc-MeOH 95:5. Yield: 13%.

'H-NMR 0.82-1.41 6H), 1.42-2.01 11H), 2.17- 3.01 9H), 3.23-3.52 2H),

5.02-5.32 1H), 6.88-7.42 9H).

Example 

The following compounds were synthesised using the methodology described in Example 

but in a parallel synthesis fashion using dichloromethane instead of chloroform as solvent

and using the appropriate basic head instead of 1-(4-fluoro-2-methoxyphenyl)-piperazine.

After making alkaline and dilution with CHzCl 2,the aqueous layer was removed by filtering

on solid phase extraction (SPE) cartridges. The organic layer was evaporated to dryness in

vacuo and the crude purified by flash chromatography using conventional techniques or

parallel flash chromatography techniques (QUAD3 T from Biotage) (eluent shown):
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Example 

1 -(4-Chloro-2-i-propoxyphenyl)-4-(1-cycloexanecarbonyl- 1,2,3 ,4-tetrahydroquinoline-2-

ylmethyl)-piperazine

From 1-(4-chloro-2-i-propoxyphenyl)-piperazine (Martin, G.E. et al., J Med. Chein 32

1052-1056, (1989)).

Flash chromatography: petroleum ether EtOAc 7:3. Yield: 72.7%.

'H-NMR 0.85-3.52 3111), 4.41-4.69 1H), 5.05-5.23 lH), 6.80-6.95 (in, 3H),

7.05-7.15 4H).

Example 60A1

1-(5-Chloro-2-fluorophenyl)-4-(1 -cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-

ylmethyl)-piperazine

From 1 -(5-chloro-2-fluorophenyl)-piperazine (WO 01/05765).

Flash chromatography eluent: petroleum ether EtOAc 8:2. Yield: 

1H-NMR 0.79-1.99 1111), 2.01-2.18 (in, IH), 2.20-2.81 9H), 2.91-3.18(m, 4H),

4.98-5.21 (in, 1H), 6.77-7.01 31), 7.02-7.25 (in, 41).

Example 60A2

,3-Benzothiadiazolyl)]-4-(-cyclohexanearbonyl- 1 ,2,3,4-tetrahydroqui-noline-2-

yliethyl)-piperazine

From ,3-benzothiadiazolylH-piperazine (US 4831031).

Flash chromatography eluent: petroleum ether EtOAc 1:1. Yield: 

'H-NMR 0.75-1.88 1.99-2.08 2.25-3.01 9H), 3.31-3.82 4H),

5.00-5.37 11), 6.72 IH), 7.09-7.32 411); 7.44-7.64 2H).

Example 60A3

1 -Cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2-ethoxy-4-

fluorophenyl)-piperazine
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From l-(2-ethoxy-4-fluorophenyl)-piperazine.

Flash chromatography: petroleum ether EtOAc 6:4. Yield: 44.8%.

'H-NN4R 0.85-1.87 (in, 13H1), 1.88-2.21 (in, 2H), 2.22-2.81 (mn, 811), 2.82-3.21 (mn, 4H),

4.08 2H1), 4.95-5.23 (in, 1H1), 6.48-6.61 (in, 3H), 6.73-6.9 1 (in, 1H), 7.03.7.30 (mn, 4Ff.

Example 60A4

1 -Cyclohexariecarbonyl-1I,2,3,4-tetrahiydroq-uinoline-2-ylmethyl)-4-(2--methioxy-4-

hydroxyphenyl)-piperazine

Fromn 1 -(4-h-ydroxy-2-miethoxyheniyl)-piperazine.

Flash chromatography: petroleum ether EtOAc 6:4. Yield: 58%.

'H-NN4R 0.85-1.87 (in, 1311), 1.88-2.21 (in, 2H), 2.22-2.81 (in, 811), 2.82-3.21 (in, 411),

4.08 2H), 4.95-5.23 (in, 111), 6.48-6.61 (in, 3H), 6.73-6.91 (in, 1H1), 7.03-7.30 (in, 411).

Example 60A5

1 -Cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinoline-2-yhmeth-yl)-4-(7-inethoxy-4-

indolyl)-piperazine

From l-(7-inethoxy-4-indolyl)-piperazine.

Flash chromatography: petroleum ether EtOAc 2 N inethanolic, ammonia 8:2:0.3.

'H-NMR 0.80-2.80 (in, 21H1), 3.00-3.20 (in, 4H1), 3.90 3H), 5.10 1H), 6.40-6.55

(in, 3H), 7.00-7.30 (in, SF1), 8.45 111).

The starting piperazine was obtained as follows:

a) 4-Ainino-7-inethoxyindole (Compound 60A5-A)

A mixture of 0.06 g of 4-nitro-7-methoxyindole Rou et al, Heterocycles 43, 263-267),

0.003 g of 10% Pd-C and 8 ml of EtOH was hydrogenated in a Parr apparatus at 30 p.s.i.

(206910 pascals). The catalyst was filtered off and the solution was evaporated to dryness in

vacuo, affording the title compound (0.04 g, 8W0%), which was used in the next step without

further purification.
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'H--NMvR 1.65-3.70 2H), 3.85 311), 6.30 1H), 6.4G6.55 (in, 2H), 7.15 (dd, 111),

8.35 I1H)

b) 1-(7-Methoxy-4-indolyl)-piijerazine (Compound 60A5-B)

The title compound was prepared as described for Compound 35A13-B starting fr-om

Compound 60A5-A instead of Compound 3 5A 13-A. The crude was purified by flash

chromatography eluting with CH2CI2 2 N methanolic ammonia 90: 10 to give the title

compound 

'H-NMR 2.65-3.60 (in, 9H), 3.90 3H), 6.40-6.60 (in, 3H), 7.15 (dd, 1H), 8.40 (b,

11-).

Example 60A6

1-(1 -Cyolohexaniecarbonyl- 1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2-pyraziniyl)-

piperazine

From 1-(2-pyrazinyl)-piperazine (commercial)

Flash chromatography: petroleum ether EtOAc 7:3. Yield: 44%.

'H-NMIR 0.80-2.11 (in, 12H), 2. 12-3.21 (in, 9H), 3.22-3.76 (in, 9H), 5.05-5.31 (in, 111),

7. 03-7.30 (in, 41-I), 7.82 l1-1), 8.32 (dd, 2H).

Example 60A7

1 -(2-Cvano-4-nitrophenyl)-4-( 1 -cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinoline-2-

ylmethyl)-piperazine

From t-(2-cyano-4-nitrophenyl)-piperazine (CA vol.97, 1982, 1 09953s)

Flash chromatography: petroleum ether EtOAc 1: 1. Yield: 64%.

'I-I-NMIR 0.75-2.01 (mn, 11H1), 2.11-2.89 (in, IOH), 3.40-3.59 (mn, 4H), 5.01-5.21 (in,

1H), 6.94 7.03-7.27 (in, 4H), 8.24 (dd, 1H), 8.43 1H).

Example 60A8

1 1,3-Benzoxadiazolyl) j-4-(l -cyclohexanecarbonyl-1 ,2,3,4-tetrah-ydroquino-line-2-

yhnethyl)-piperazine
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From 1 ,3-benzoxadiazolyl)-pipcrazine (EP 0189612).

Flash chromatography: petroleum ether EtOAc 1:1. Yield: 86%.

'HNMR 0.81-2.01 11H), 2.04-2.21 111), 2.25-2.87 9H), 3.41-3.66 41),

4.98-5.28 (in, 11), 6.34 11), 6.98-7.48 (in, 

Example 60A9

1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2-methoxy-5-

trifluoromethylplenyl)-piperazine

From 1-(2-iethoxy-5-trifluoromethylphenyl)-piperazine (EP 0156443) CA:104, P129918a-

Flash chromatography: petroleum ether EtOAc 6:4. Yield: 86%.

'H-N]R 0.84-2.21 121), 2.28-2.87 9H), 3.92-3.26 41), 3.91 3H), 4.99-

3.31 1H), 6.88 111), 7.04-7.35 (in, 6H).

Example 60A10

1-(1 -Cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl)-4- 1-(1,2,3,4-

tetrahydronaphth-iyl)]-piperazine

From 1-(1,2,3 ,4-tetrahiydronaphthyl)-piperazine.

Flash chromatography: petroleum ether EtOAc 1:1. Yield: 

'f-NMR 0.81-2.17 16H), 2.20-2.92 (in, 1511), 3.65-4.92 (in, 11), 4.89-5.21 (in,

11), 7.02-7.28 (in, 71-1), 7.57-7.77 (in, IH).

Example 60A11

1-(7-Chloro-2,3-dihydro- 1,4-benzodioxin-5-yl)-4-( -cyclohexanecarbonyl- 1,2,3,4-

tetrahydroquinoline-2-ylmethyl)-piperazine

From 1 -(7-chloro-2,3-dihydro- 1 ,4-benzodioxin-5-yl)-piperazine (Commercial).

Flash chromatography: CH 2C12 EtOAc 7:3. Yield: 

'1-NMR 0.74-2.21 121-I), 2.25-2.88 81), 2.90-3.21 (in, 41), 4.18-4.89 41),

4.96-5.38 11), 6.43-6.69 21), 7.04-7.32 511).
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Example 601k12

1-(l -CyclohexanecarbnIyl- 1,2,3 ,4-tetrahydroquiholine-2-ylmethyl)-4-(4-pyridyl)-piperazine

From 1-(4-pyridyl)-piperazine (Regneir et al. Arzneim. Forsch. 24, 12, 1974).

Flash chromatography: CI- 2C12 MeOH 9: 1. Yield: 79%..

'H-NMR 0.71-2.02 (in, 111-1), 2.04-2.81 (in, 10H), 3.35-3.61 (in, 41-1), 5.02-5.21 (in,

IH), 6.75 2H), 6.97-7.3 1 (in, 41H), 8.17 2M1.

Example 60A13

1-(l -Cyclohexaniecarbonyl- 1,2,3,4-tetrahydroquinoline-2-ymmethyl)-4-[4-(6,7-

diinethoxyquinazolinyl)EI-piperazinie

From 1-[4-(6,7-dimethoxyquinazolinyl)]-piperazine (CA 70 68419 (1969)

Flash chromatography: EtOAc -MeOH 98:2. Yield: 81%.

'H-NMR 0.75-1.89 (in, 1111), 1.91-2.12 (in, 111), 2.19-3.17 (in, 9H), 3.79-4.24 (in,

101H), 7.07 1H1), 7. 14-7.39 (in,4H), 7.43 111), 8.63 IlH).

Example 61

1 -(4-Fluoro-2-methoxyphenyl)-4-( l-cyclohexanipcarbonyl-6-nitro- 1,2,3,4-

tetrahydroquinoline-2-ylmethyl)-piperazine

a) 1 -Cyclohexanearbonyl-2-inethoxycarbonyl-6-nitro- I ,2,3,4-tetrahydroquinloline

(Compound 61A)

Into a solution of 1 -cyclohexaneearbonyl-2-methoxycarbonyl- 1,2,3,4-tetrahydroquinoline

(2.6 g) in acetic anhydride (3.7 nil) a solution of 37% H{N0 3 (0.94 ml) and Ac O was

dropped. The resulting mixture was stirred at 60'C for 4 h. Afterwards, the solution was

poured into 200 ml of water and extracted with ethyl acetate (2 x 60 ml). The organic layer

was dried on anhydrous sodiu sulphate and evaporated to dryness. The crude was purified

by flash chromatography eluting with petroleum ether EtOAc; 7:3 giving 1 .8g of the title

comUpound 

'H-NMvIR 0.89-2.10 (mn, 1111), 2.49-2.89 (in, 4H4), 3.65 3H), 5.01-5.18 (in, 11H), 7.35

(dd, 111), 8.03-8.22 (in, 214).
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b) 2-Ilydroxymethyl-6-nitro-1 ,2,3 ,4-tetrahydroguinoline (Compound 61B)

To a solution of 0.8 g of Compound 61A in 15 ml of anhydrous THIF stirred at 0.5C was

added 1.2 mil of 2 M LiBH4 in THF; then the mixture was stirred at r.t. for 6 hi. Afterwards,

the reaction was diluted with an aqueous saturated solution of ammonium chloride (20 ml),

extracted with EtOAc (2x50 ml), dried on sodium sulphate and evaporated in vacuo. The

residue was purified by flash chromatography eluting with C11 2C12 MeOH 95:5 affording

0.3 g of the title compound 

'H-NUJ4jj 1.48-1.81 (in, 1H1), 1.92-2.11 (in, 1H), 2.74-2.94 (in, 2H1), 3.45-3.61 (in, 214),

3.65-3.85 (in, 4.94-5.41 (bs, 114), 6.48 (dd, 11H), 7.81-8.01 (in, 21-).

c) 2-Broinomethyl-6-nitro- 1,2,3,4-tetrahydroquino line (Compound 6LC)

A solution of Compound 61B (0.3 triphenylphosphine (0.42 g) and CI~rA (0.86g) in

CH2Cl2 (40 mil) was stirred at r.t. for 12 h. Then the solvent was evaporated and the crude

purified by flash chromatography eluting with CH2C12 MeOH 95:5 giving 0.24 g of the title

compound 

'H-NMR 1.65-1.83 (in, 11-1), 1.99-2.19 (in, 111), 2.74-2.94 (in, 211), 3.18-3.42 (in, 21-1),

3.55-3.74 (in, 111), 6.47 (dd, 11-1), 7.83-8.02 (in, 211).

d) 1 -(4-Fluoro-2-inethoxyphenyl)-4-(6-nitro- 1,2.3 ,4-tetrahydroguinoline-2-ylmethyl)-

piperazine (Compound 61iD).

A mixture of Compound 6 1C (110 ing), 1-(4-fluoro-2-methoxyphenyl)-piperazine (8 5 mg)

and K 2C0 3 was heated for 30 min at 200'C. Afterwards, the reaction was diluted with H 2 0

mil) and extracted with EtOAc, (2x 20 ml).

The combined organic layers were dried over Na2SO 4 and evaporated to dryness. The crude

was purified by flash chromatography eluting with petroleum ether EtOAc 1: 1 affording

ing of the title compound 

'H-NNM 1.41-1.71 (in, 111), l.91-2.09 1H),2.32-3.31 (in, 12H1), 3.51-3.73 (in, 111),

3.81 311), 5.52-5.95 (hr, 111), 6.41-6.51 (in, 111), 6.52-6.68 (in, 211), 6.83-6.95 (in, 111),

7. 82-7.95 (in, 211).

e) 1 -Cyclohexanecarbonyl-6-nitro- 1,2,3,4-tetrahydrocjuinoline-2-vlmethyt)-4-(4-

indolyl)-piperazine

The title compound was synthesised following the alternative acylation procedure described

for the 'compound of Example 1 (step f) but starting from Compound 61iD instead of
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Compound IB. The crude was purified by flash chromatography eluting with

petroleum ether-EtOAc 1:1 to give the title compound 

'H-NMR 0.70-3.12 23H), 3.13-3.41 2H), 3.82 3H), 4.82-5.03 1H),

6.42-6.71 1H), 6.72-6.98 2H), 7.29-7.41 1H), 8.03-8.21 2H).

Example 62

The following compounds were synthesised using the methodology described in

Example 35 but in a parallel synthesis fashion using dichloromethane instead of

chloroform as solvent and using the appropriate basic head instead of 1-(4-fluoro-2-

methoxyphenyl)-piperazine. After making alkaline and dilution with CH2C12 the

aqueous layer was removed by filtering on solid phase extraction (SPE) cartridges. The

organic layer was evaporated to dryness in vacuo and the crude purified by flash

chromatography using conventional techniques or parallel flash chromatography

techniques (QUAD3TM from Biotage) (eluent shown):

Example 62A

1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethy )-4-(1-ethyl-4-

indolyl)-piperazine

From 1-(l-ethyl-4-indolyl)-piperazine.

Flash chromatography: petroleum ether-EtOAc 8:2.

'H-NMR 0.80-1.88 14H), 1.89-2.11 1H), 2.21-2.95 9H), 2.96-3.42 (m,

4H), 4.11 2H), 4.99-5.30 1H), 6.35-6.61 2H), 6.95-7.32 7H).

The starting piperazine was obtained as following:

a) 1-tert-Butoxvcarbonyl-4-( 1 -ethyl-4-indolyl)-piperazine (Compound 62A-A)

The title compound was prepared as described in Example 35A25-A using ethyl

bromide instead of acetyl chloride.

b) 1-(1-Ethvl-4-indolvl)-piperazine (Compound 62A-B)

The title compound was prepared as described in Example 35A25-B using Compound

62A-A instead of Compound 35A25-A.

'H-NMR 1.42 3H), 3.12-3.33 8H), 4.15 2H), 4.99-5.30 1H), 6.38

(dd,
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1H), 6.62 (dd, 111), 6.99-7.20 (in, 3H).

Example 62A1

1 -(2-Bromo-5-methoxybenzyl)-4-(1 -cyclohexanecaxrbonyl-1,2,3,4-tetrahydroquino-line-2-

ylinethyl)-piperazine

From 1 -(2-bromo-5-methioxybenzy1)-piperazine (CA 2188484).

Flash chromatography: petroleum ether EtOAc 7:3. Yield: 63%.

'H-NMR 0.78-1.99 (in, 11H), 2.00-2.21 (in, 2.22-2.95 (in, 13H), 3.45-3.62(in,

2H), 3.81 3H), 4.92-5.21 (in, 1H), 6.61-6.75 (mn, 11H), 6.98-7.24 (in, 7.31-7.48 (in,

1H).

Example 62A2

1 -(4-Chloro-2-methoxyphenyl)-4-(1 -cyclohexanecarbonyl- I ,2,3,4-tetrahydroquinoline-2-

ylinethyl)-piperazine

From 1 -(4-chloro-2-methoxyphenyl)-piperazine (US 5859014).

Flash chromatography petroleum ether EtOAc 8:2. 

'11-NIVR 0.79-3.42 (in, 251-1), 3.87 31u); 4.88-5.38 (m,11H), 6.71-6.97 (in, 3H1), 7.04-

7.31 (in, 4H).

Example 62A3

1 -(4-Chloro-2-ethoxyphenyl)-4-(1 -cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinoline-2-

ylmethyl)-piperazine

From 1 -(4-chloro-2-ethoxypheniyl)-piperazine.

Flash chromatography petroleum ether EtOAc 8:2. Yield: 5 8%.

'H-NMR 0.79- 1.18 (mn, I111), 1. 19-2.20 (in, 111), 2.22-2.84 (in, 9H), 2.88&3.24 (in, 4H),

4.05 2H4), 4.98-5.28 (in, 111), 6 .69-6 .90 (in, 311, 7.08-7.38 (in, 4H1).

Example 62A4
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1-(I1 -Cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-fluoro-2-i-

propoxyphenyl)-piperazine

From 1 -(4-fluoro-2-i-propoxyphenyl)-piperazine (EP 102985).

Flash chromatography: petroleumn ether EtOAc 8:2. Yield: 58%.

'H-NMR 0.78-1.92 (in, 16H),1.93-2.17 (m 211), 2.18-2.76 (in, 911), 2.77-3.34 (in, 4H),

4.48-4.62 (in, 111), 5.03-5.28 (in, 1H1), 6.49.-6.63 (in, 2H), 6.7&-6.84 (in. 111), 7.05-7.30 (in,

411).

Example 62A5

1-(t -Cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(7-methyl-4-indolyl)-

piperazine

From 1 -(7-methiyl-4-indolyl)-piperazie.

Flash chromatography: petroleum ether EtOAc 7:3. Yield: 54%.

'H-NMR 0.81-1.82 (in,1IH), 1.83-2.04 (in, 1H), 2.34-2.99 (in, 12H), 3.00-3.42 (in, 411),

5.01-5.3 1 (in, 111), 6 .41-6.6 1 (in, 2H), 6.83-7.93 (in, 111), 7.05-7.34 (in, 5H), 8.06-8.27 (br,

The starting piperazine was obtained as following:

a) 4-Ar-nino-7-methylindole (Compound 62A5-A)

The title compound was synthesised using the methodology described in Example 35AI1

using 7-inethyl-4-nitroindole Bergman et al, Tetrahedron 46, 6085-6112 (1990)) instead

of 2-rnethyl-4-nitroindole. Yield: 91%.
1H--NlviR 2.46 311), 3.69-4.02 (br, 2H), 6.25 (dd, 111), 6.38 (dd, 1H), 6.75 (dd, 111),

7.14 (dd 111), 8. 01- 8.13 (br, IlH).

b) 1 -(7-Methyl-4-indolyl)-piperazine (Compound 62A5-B)

The title compound was synthesised using the methodology described in Example 

(step b) using Compound 62A5-A instead of Compound 35A1-A. The crude was purified by

flash chromatography eluting with CH2Cl2 2 N inethanolic ammonia 9:1 to give the title

compo-und 



'H-NMR 2.47 3H), 2.99-3.35 9H), 6.45-6.52 (m 2H), 6.87 (dd, 1H), 7.21

(dd, 1H), 8.03-8.18 (br, 1H).

Example 62A6

1-(1 -Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2-

methoxy-phenoxy)-piperidine

From 4-(2-methoxyphenoxy)-piperidine.

Flash chromatography: petroleum ether EtOAc 6:4. Yield: 48%.

'H-NMR 0.75-3.43 25H), 3.81 3H), 4.08-4.32 1H), 5.06-5.22 1H),
6.81.7.00 4H), 7.11-7.28 4H).

Example 63

1-[6-(5-Acetyl-2-thienyl)-1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinoline-2-

ylmethyl)-4-(4-fluoro-2-methoxyphenyl)-piperazine

The title compound was synthesised following the procedure described for the

compound of Example 47 but starting from the Compound of Example 51 instead of

the compound of Example 34 and using 5-acetylthiophen-2-boronic acid instead of

phenylboronic acid. Flash chromatography: petroleum ether- EtOAc 3:7. Yield: 48%.
1H-NMR 0.70-2.25 12H), 2.55 2.25-3.20 13H), 3.80 3H), 4.85-

5.40 1H), 6.50-6.70 2H), 6.80-6.95 1H), 7.05-7.40 2H), 7.40-7.60 (m,
2H), 7.68 (d,1H).

Example 64

1-[1 -Cyclohexanecarbonyl-6-(3,5-dimethylisoxazol-4-yl)-1,2,3,4-

tetrahydroquinoline-2-ylmethyl]-4-(4-fluoro-2-methoxyphenyl)-piperazine

The title compound was synthesised following the procedure described for the

compound of Example 47 but starting from the Compound of Example 51 instead of

the compound of Example 34 and using 3,5-dimethylisoxazole-4-boronic acid instead

of phenylboronic acid.
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Yield: 48%.

'H-NMiR 0.70-2.25 (in, 12H), 2.30 and 2.43 (2s, 611), 2.25-3.20 (in, 13H1), 3.80 311),

4.80-5.40 (in, 1H), 6.50-6.70 (in, 2H), 6.75-6.95 (in, lH), 7.00-7.20 (in, 3H).

Example 

1-(1 -Cyclohexanearbonyl-7-inethyl- 1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-fluoro-2-

rnethox-yphenyl)-pipurazine

a) 1-(4-FILuoro-2-inetlioxyphenyl)-4-(7-methyl- 1,2,3,4-tetrahydrociuinoline-2-

ylcarbonyl)-piperazine (Compound 

The title compound 'was synthesised following the procedure described for Compound 1ID

(step g) but using 7-methyl-i ,2,3,4-tetrahydroquinoline-2-carboxylic acid (US 4461896)

instead of 1 ,2,3,4-tetrahydroquinoli-ne-2-carboxylic acid and l-(4-fluoro-2-inethoxyphenyl)-

piperazine instead of 1-(4-indolyl)-piperazine. The residue was purified by flash

chromatography eluting with CH2CI2 EtOAc 8:2 to giving the title compound (72 

'H-NMR 1.60-1.85 (in, 1H1), 2.05-2.20 (in, 111), 2.25 311), 2.6G.3.40 (in, 711), 3.65-

4.05 (in, 711), 4.20-4.35 (in, 1H), 6.50-6.75 (in, 411), 6.80-7.20 (in, 211).

b) 1 -(4-Fluoro-2-inethoxyphenyl)-4-(7-methyl- 1,2,3,4-tetrahydroquinoline-2-ylinethyl)-

piperazine (Compound 

The title compound was synthesised following the procedure described for Compound lB

(step h) but using Compound 65A. The residue was purified by flash chromatography

eluting with petroleum ether EtOAc, 5: 5 to give the title compound (8 

'11-NlvR 1.40-1.75 (in, 111), 1.75-2.00 (in, 111), 2.20 3H1), 2.35-3.80 (in, 1311), 3.85

311, 4.60 111T), 6.30-6.50 (in, 2H), 6.50-6.70 (in, 211), 6.80-6.9S (in, 211).

c) 1-(1 -Cyclohexanearbonyl-7-inethyl- 1,2,3 ,4-tetrahydroguinoline-2-ylrniethiyl)-4-(4-

fluoro-2-inethoxyphenyl)-piperazine

The title compound was synthesised following the alternative acylation. procedure described

for the compound of Example 1 (step f) but starting from Compound 65B instead of

Compound lB. Yield: 100%.

'EI-NlvR 0.80-3.30 (in, 2811), 3.80 3H), 5.08 111), 6.50-6.65 (in, 2H), 6.75-7.15

(in, 4H1).
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Example 66

1-(1 -Cyclohexanecarbonyl-4-methyl- 1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-fluoro -2-

methoxyphenyl)-piperazine

a) cis- 1 -(4-Fluoro-2-rnethoxypheny1)-4-(4-methyl- 1,2,3 ,4-tetrahydrociuinoline-2-

ylcarbonyl)-piperazine (Compound 6 6A)

The title compound was synthesised following the procedure described for Compound ID

(step g) but using cis-4-methyl-1 ,2,3,4-tetrahydroquinoline-2-carboxylic acid (obtained by

hydrolysis with aq. NaOH in MeOH from the corresponding methyl ester (US 5616586))

instead of 1 ,2,3,4-tetrahydroquinoline-2-carboxylic acid and 1-(4-fluoro-2-inethoxyphenyl)-

piperazine instead of 1 -(4-indolyl)-piperazine. The residue was purified by flash

chromatography eluting with petroleum ether EtOAc 1:1 to giving the title compound (72

l1{4.NMRl 1.30-2.00 (in, 4H1), 2.00-2.20 (in, 114), 2.90-4.50 (in, 14H1), 6.55-7.25 (in, 711).

b) cis-1I-(4-Fluoro-2-inetlhoxyplienyl)-4-(4-methiyl- 1,2,3 ,4-tetrahydroquinoline-2-

ylmethyl)-piperazine (Compound 66B)

The title compound was synthesised following the procedure described for Compound lB

(step h) but using Compounid 66A. The residue was purified by flash chromatography

eluting with petroleum ether EtOAc 6:4 to give the title compound (77 

'H-NMRjJ 1.20-2.00 (in, 51-1), 2.30-3.75 (in, 12H), 3.85 311), 4.60 114), 6.45-6.70

(in, 411), 6.85-7.00 (in, 211), 7.10 11-).

c) cis- 1-(l -Cyclohexanecarbonyl-4-methyl- I ,2,3,4-tetrahydroguinoline-2-ylmethyl)-4-

(4-fluoro-2-methoxypheonyl)-piperazine

The title compound was synthesised following the alternative acylation procedure described

for the compound of Example I (step f) but starting from Compound 66B instead of

Compound 11B. Yield: 100%.

'H-NNVIR 0.80-3.30 (in, 27H1), 3.80 6s, 3H), 5.10 1H1), 6.5G6.65 (in, 2H), 6.75-6.90

(in, 111), 7.00-7.35 (in, 411).

Example 67

1 -Cyclohexanecarbonyl-8-methyl- 1,2,3,4-tetrahydroquinoline-2-ylinethyl)-4-(4-fluoro-2-

rnethoxypheiiyl)-piperazine
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a) 2,8-Dimethylquinoline (Compound 67A)

The title compound was prepared as reported for Compound 25A but using 2-methylaniline

instead of 4-trifluoromethylaniline. Flash chromatography: petroleum ether EtOAc 92:8.

Yield: 38%.

b) 8-Methyl-2-formylquinoline (Compound 67B)

A suspension of SeO2 (6.66 g) and of Compound 67A (3.87 g) in EtOH (40 ml) was

refluxed for 24 h. The reaction mixture was cooled to The precipitated solid was filtered

off, the solvent evaporated under vacuum and the crude was taken up with 2 N HCI (50 ml)

and THF (200 ml) and stirred for 1 h. Afterwards, the mixture was diluted with water,

alkalinised with NaHC0 3 and extracted with EtOAc. The organic layer was dried (NaSO4

and evaporated to dryness affording the title compound used in the next step without further

purification. Yield: 48%.

c) 1-(4-Fluoro-2-methoxyphenyl)-4-(8-methylquinoline-2-ylmethyl)-piperazine

(Compound 67C)

The title compound was synthesised using the same methodology described in Example 

using Compound 67B instead of Compound 35A-B and l-(4-fluoro-2-methoxyphenyl)-

piperazine. The crude was purified by flash chromatography eluting with petroleum ether-

EtOAc 7:3. Yield: 62 

d) 1-(4-Fluoro-2-methoxyphenyl)-4-(8-methyl- 1,2,3,4-tetrahydroquinoline-2-

ylmethyl)-piperazine (Compound 67D)

The title compound was prepared as described for Compound 1B (procedure e)

starting from Compound 67C instead of Compound 1C. The crude was purified by flash

chromatography eluting with petroleum ether EtOAc 7:3 to give the title compound 

e) 1-(1 -Cyclohexanecarbonyl-8-methyl-1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-

fluoro-2-methoxyphenyl)-piperazine

The title compound was synthesised following the alternative acylation procedure described

for the compound of Example 1 (step f) but starting from Compound 67D instead of

Compound IB stirring at reflux in toluene. The crude was purified by flash chromatography

eluting with petroleum ether EtOAc 6:4 to give the title compound 
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Example 68A

1-(4-Indolyl)-4-[-(2-pyrrolylcarbonyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-piperazine

To a suspension of 2-pyrrolecarboxylic acid (0.109g) in CH2C12 (1 ml) was added through a

syringe 2 ml of a 2.5 M solution of oxalyl chloride in CH2Ch followed after 30 min. by

0.020 ml of DMF. After 18 h stirring at the solution was evaporated (t 400 C; p 

77000 pascals). To ensure the complete removal of oxalyl chloride the procedure of

evaporation was repeated twice after having added CH2 C12 The residue was dissolved in

1.85 ml of CH 2C12 and added to a suspension of Compound 1B (0.084 g) and 4 eq. of

polymer supported DIPEA. After 18 h stirring the mixture was filtered to remove the

polymer supported DIPEA and the solution so obtained was filtered on cationic exchange

resin (Mega Bond Elut®, Bonded Phase SCX), washing with a solution of NH3 in MeOH

(about evaporating the desired eluted fraction. The residue was purified by flash

chromatography eluting with CH2C 2 MeOH 99.5:0.5 to 90:10 to give the title compound.

[M+H] 440.3

'H-NMR (DMSO, 400MHz, 1.60-1.75 1H), 2.15-2.34 2H), 2.40-2.78 7H),

3.02-3.17 4H), 4.85-4.96 1H), 5.65-5.73 1H), 5.88-5.94 (br, 1H), 6.31-6.38 (br,

1H), 6.40-6.45 1H), 6.81-6.86 (br, 1H), 6.90-7.15 5H) 7.19-7.24 (br, 1H), 7.25-7.31

(br, 1H), 10.92-11.03 (br, 1H), 11.73 (br, 1H).

The following compounds were synthesized in the like manner using the proper carboxylic

acid instead of 2-pyrrolecarboxylic acid. When necessary, after the filtration on the resin a

further purification by flash chromatography was carried out (eluent: CH2C12 MeOH

gradient from 99.5:0.5 to 90:10). NMR spectra were registered at 400 MHz in DMSO.

Example 68A1

1-[1-(4-Dimethylaminobenzoyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-

piperazine

[M+H]t 494.3
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'H-NMR 1.73-1.85 1H), 2.15-2.34 2H), 2.45-2.82 (in, 7H), 2.88 6H), 3.00

3.17 411), 4.73-4.85 1H), 6.31-6.38 (br, IH), 6.40 111), 6.52 2H), 6.57-6.63

(ni, 1H), 6.85-7.03 (in, 4H), 7.10 2H), 7.15-7.23 (br, 211), 10.92-11.03 (br, il).

Example 68A2

l-(4-Indolyl)-4-[ I-(2-phenylacetyl)-l ,2,3,4-tetrahydroquinoline-2-yliethyl]-piperazine

465.3

Example 68A3

1-[1 -(4-Cyanobenzoyl)- 1,2,3,4-tetrahydroquinoine-2-ylnethyl]-4-(4-indolyl)-pipetazie

476.2

'H-NMR 1.63-1.75 1H), 2.16-2.27 (ni, 1H), 2.30-2.45 (in, 11), 2.45-2.82 (in, 71),

2.88 6H), 3.00-3.17 41), 4.73-4.85 11), 6.31-6.38 (br, 1H), 6.40 1H), 6.52

2H), 6.57-6.63 11), 6.85-7.03 4H), 7.10 2H), 7.15-7.23 (br, 211), 10.9211.03

(br, liH).

Example 68A4

1-[l-(2-Chlorobenzoyl)-1,2,3,4-tetrahydroquinoline-2-ylnethyl-4-(4-ildolyl)-piperazine

[M+HI+ 485.3

'H-NMR 1.51-1.70 (in, 11), 2.20-2.83 9H), 2.92-3.16 4F), 5.04-5.16 (in, 11),

6.26-6.44 (in, 21), 6.71-7.60 11H), 10.92-11.03 (br, 1H).

Example 68A5

-(4-Chlorobenzoyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyll-4-(4-indolyl)-piperazine

485.3

'H-NMR 1.61-1.77 (in, 11), 2.13-2.26 11), 2.29-2.81 8H), 2.97-3.17, 4H),

4.71-4.88 (in, 1H), 6.31-6.35 1H),,6.37-6.47 1H), 6.56-6.69 111), 6.86-7.08 (m,

41-1), 7.15-7.31 41), 7.33-7.38 21), 10.94-11.01 (br, 1H).

Example 68A6

1-[1 -(3-Chlorobenzoyl)- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-piperazine
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485. 3

'H-NMR 1.65-1.76 (in, 1H), 2.17-2.30 (in, 1H), 2.32-2.84 (mn, 8H), 3.01-3.16 (n

4H), 4.74-4.8 1 (in, 1H), 6.56-6.41 (in, 2H), 6.67-6.78 (in, 6.86-7.09 (in, 4H), 7.16-

7.35 (in, 4H), 7.39-7.49 (in, 2H), 10.95-11.04 (br, 1H).

Example 68A7

1-[l -(5-Benzo[ 1,3 ]dioxolylcarbonyl)- 1,2,3 ,4-tetrahydroquinoline-2-ylinethyl]-4-(4-

indolyl)-piperazine

495.3

'H-NMR 1.66-1.82 (in, 1H), 2.16-2.86 (in, 9H), 3.01-3.19 (mn, 4H), 4.72-4.88 (in,

1H), 6.01 2H), 6.3 1-6.49 (mn, 2H), 6 .66-6 .84 (in, 4H), 6.92-7.12 (in, 4H), 7.18-7.32

(mn, 2H), 10.94-11.02 (br, 1H).

Example 68A8

1 -Cyclopropylcarbonyl- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-

piperazine

415.3

'H-NMR 0.76-1.05 (in, 4H4), 1.45-1.63 (mn, 1H), 1.77-1.88 (in, 1H), 2.11-2.20 (in,

1H), 2.24-2.79 (mn, 8H), 2.97-3.13 (mn, 4H), 4.79-4.96 (in, 1H), 6.3 1-6.49 (in, 2H), 6.86-

7.40 (in, 7H), 10.91-11.03 (br, I1H).

Example 68A9

1 -(4-Indolyl)-4-[ 1-(2-methyipropionyl)- 1,2,3 ,4-tetrahydroquinoline-2-ylinethyl]-

piperazine

417.3
1H-NMR 1.14 6H), 1.37-1.56 (in, 1H), 2.07-2.17 (in, 2.24-2.71 (mn, 8H),

2.96-3.15 (mn, 5H), 4.84-4. 98 (in, I1H), 6.32-6.44 (mn, 2H), 6.91-7.06 (in, 2H), 7.12-7.32

(mn, 5H), 10.91-11.03 (br, 1H).

Example 68A10

1 -(4-Indolyl)-4- [1-(2-inethoxyacetyl)- 1, 2,3, 4-tetrahydroquinoline-2-ylinethyl]-

piperazine

419.3
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'H-NMR 1.46-1.64 1H), 2.11-2.73 914), 2.99-3.10 411), 3.26 314), 3.92 (s,

2H), 4.72-4.88 1H), 6.29-6.44 2H), 6.90-7.11 2H), 7.16-7.25 411), 7.31-7.44

1H), 10.92-11.03 (br, IH).

Example 68A11

1-(2-Cyclopropylacetyl- 1,2,3,4-tetrahiydroquinoline-2-ylmethyl)-4-(4-indolyl)piperazine

429.3

'H-NIR 0.21--0.04 11), 0.03-0.11 11), 0.25-0..45 (ni, 2H), 0.84-0.95 (in, IH),

1.41-1.58 (in, 111), 2.06-2.35 411), 2.42-2.70 (in, 7H), 3.003.14 41), 4.81-5.02 (i,

1H), 6.31-6.49 21), 6.88-7.02 21), 7.11-7.34 (iu, 511), 10.91-11.00 (br, 111).

Example 68A12

1-(4-Indolyl)-4-[1 -iethylbutanoyl)-1 ,2,3,4-tetrahydroquinoline-2-ylmethyl]piperazine

431.3

1H-NvR 0.9 6H), 1.45-1.63 (in, 11I), 1.85-2.48 (ni, 811), 2.55-3.75 4H), 2.98-

3.15 41), 4.85-5.04 (ni, 1H), 6.31-6.50 2H), 6.90-7.35 7H), 10.91-11.03 (br,

111).

Example 68A13

1-(2-Furoyl-1,2,3 ,4-tetraaydroquinoline-2-ylmethyl)-4-(4-indolyl)-piperazine

[M+Hl+ 441.3

'H-NMR 1.66-1.82 111), 2.20-2.33 211), 2.51-2.80 71), 2.90-3.15 (in, 4H),

4.75-4.88 (in, 111), 6.23-6.61 41), 6.81-7.15 5H), 7.17.7.27 (in, 2H), 7.60-6.70 (m,

1H), 10.94-11.02 (br, 111).

Example 68A14

1-(4-Indolyl)-4-[1 -(5-isoxazolylcarbonyl)-1 ,2,3,4-tetrahydroquinoline-2-ylethyl]-

piperazine

442.2

'H-NMR 1.54-1.73 1H), 2.25-2.51 211), 2.68-2.81 71), 3.12-3.31 41),

4.80-5.05 (in, Ill), 6.35-6.61 311), 6.80-7.31 811), 10.96-11.04 (br, 11).
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Example 68A15

1-(4-Indolyl)-4-[1-(3-tetrahydrofurylcarbonyl)- 1,2,3,4-tetraydroquinoline-2-ylrethylj-

piperazine

445.3

Example 68A16

1-(4-Indolyl)-4-[ -(2-tetrahydrofurylcarbonyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-

piperazine

445.3

'H-NMR 1.34-2.41 9H), 2.51-2.70 511), 2.98-3.15 (in, 411), 3.61-3.82 (in, 2H),

4.53-4.82 (in, 2H), 6.28-6.48 (ni, 2H), 6.81-7.03 (in, 211), 7.11-7.32 5H), 10.95-11.03

(br, I1H).

Example 68AI7

1-[1-(3,3-Dimethylbutanoyl)- 1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-

piperazine

445.4

'H-NMR 0.85 91), 1.39-1.52 1H), 2.01-2.12 1H), 2.20-2.31 (il, 3H), 2.35-

2.48 211), 2.51-2.63 51), 2.98-3.12 (in, 41), 4.81-4.97 IH), 6.28-6.39 21),

6.83-7.03 (in, 21), 7.07-7.31 5H), 10.89-11.01 (br, 1H).

Example 68A18

1-[l -(2-Acetoxyacetyl)- 1,2,3,4-tetrahydroquinoline-2-yliethyl-4-(4-indolyl)-piperazine

447.3

'H-NIVIR 1.41-1.54 (in, 1H), 2.01 311), 2.20-2.45 2.4&2.52 (it, 11), 2.55-

2.69 5H), 3.01-3.17 41), 4.68-4.85 IH), 4.98-5.03 214), 6.26-6.45 21),

6.85-7.01 (in, 21), 7.04-7.46 5H), 10.91-11.03 (br, 111).

Example 68A19

1-(4-Jndolyl)-4-[1 -(2-tienylcarbonyl- 1,2,3,4-tetrahydroquinoline-2-ylmethyl]-piperazine
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[M+HZI1+= 457.2

'H-NMR 1.56-1.75 (in, 11), 2.12-2.25 1H), 2.27-2.48 1H), 2.51-2.58 1H),

2.60-2.77 6H), 3.02-3.19 4H), 4.81-4.94 1H), 6.26-6.48 2H), 6.81-7.11 (m,

6H), 7.12-7.38 3H), 7.61-7.70 (in, 1H), 10.98-11.05 (br, 11).

Example 68A20

1-(4-Indolyl)-4-[1-(3-thienylcarbonyl)-1,2,3,4-tetrahydroquinoline-2-yliethyl]-piperazine

457.2

'H-NMR 1.58-1.76(m, 1H), 2.16-2.25 1H), 2.26-2.47 (in, 1H), 2.52-2.68 (in, 4H),

2.70-2.78 311), 3.05-3.21 4H), 4.76-4.82 1H), 6.30-6.48 2H),.6.68-6.81 (in,

2H), 6.84-7.12 (in, 411),7.17-7.26 2H), 7.36-7.40 11), 7.5&7.63 IH), 10.95-

11.00 (br, 1H).

Example 68A21

1-fl-(2-Cyclohexylacetyl)-1 ,2,3,4-tetrahydroquinoline-2-ylnethyl]-4-(4-indolyl)-pipcrazine

[M±HI+ 471.3

Example 68A22

1-(4-Indolyl)-4-[1-(3-trifluoronethybenzoyl)- 1,2,3,4-tetrahydroquinoline-2-yliethyl]-

piperazine

519.3

'H-NMR 1.68-1.78 1H), 2.38-2.50 1H), 2.60-2.82 (in, 8H), 3.02-3.17 (in, 411),

4.75-4.80 (in, 1H), 6.25-6.48 21), 6.78-7.16 311), 7.19-7.27 21j), 7.48-7.68 (in,

31-1), 7.70-7.77 (in, 21), 8.16-8.24 1H), 10.93-11.02 (br, 11).

Example 68A23

1-(4-Indolyl)-4-[1-(4-trifluoroiethylbenzoyl)- 1,2,3,4-tetrahydroquinoline-2-ylmethyl]-

piperazine

519.3
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'H-NiR 1.60-1.78 1H), 2.18-2.35 (in, 1H), 2.40-2.51 (in, 11), 2.61-2.71 4H),

2.76-2.81 (in, 31-1), 3.03-3.17 411), 4.77-4.91 1H), 6.26-6.50 (in, 2H), 6.87-7.13 (i,

7.18-7.26 21), 7.49-7.52 21), 7.65-7.73 2H), 10.95-11.02 (br, 11).

Example 68A24

1-(4-Indolyl)-4-[1 -(3-phenyipropionyl)-1 ,2,3,4-tetrahydroquinoline-2-ylmethyl]piperazine

479.3

'H-NMR 1.35-1.53 1H), 2.05-2.37 411), 2.51-2.69 51), 2.71-2.90 (in, 41),

2.93-3.15 (in, 41-I), 4.73-4.97, 11), 6.31-6.48 21), 6.90-7.35 (in, 12H), 10.90-11.00

(br, 1-1).

Example 68A25

1-(4-Indolyl)-4-[1-(2-methoxybenzoyl)-1,2,3,4-tetrahydroquinoline-2-ylrnethyl]piperazife

481.2

Example 68A26

1-(4-Indolyl)-4- [l-(4-rethoxybnzoyl)- 1,2,3,4-tetrahydroquinoline-2-ylnethyllpiperazife

[M±H]f=481.2

'I-I-NIR 1.68-1.87 11), 2.17-2.25 11), 2.27-2.41 11), 2.53-2.69 (in, 411),

2.71-2.77 3H), 3.04-3.14 41), 3.68 31), 4.75-4.85 111), 6.28-6.49 (in, 21),

6.58-6.76 11), 6.77-6.80 211), 6.81-6.89 (in, 2H), 6.947.00 21), 7.19-7.26 (in,

4H), 10.98-11.05 (br, 1H).

Example 68A27

1-[1 -(4-Fluoropheniylacetyl) -1,2,3,4-tetrahydroquinoline-2-ylethyl]-4-(4-indolyl)-

piperazine

[M+H]=483 .3

1H-NMR 1.35-1.51 11), 2.07-2.39 31), 2.52-2.69 41), 2.98-3.17 (in, 411),

3.57 21), 3.59-3.83 211), 4.79-4.93 111), 6.27-6.43 21), 6.87-7.36 111),

10.93-11.01 (br, 11).
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Example 68A28

1 -(2,6-Difluorobenzoyl)- 1,2,3,4-tetrahydroquinoline-2-ylmethylj-4-(4-inidolyl)-

piperazine

487.2

'H-NMiR 1.47-1.62 (in, 111), 2.20-2.28 (in, 11H), 2.29-2.48 (in, 111), 2.53-2.68 (in, 31-1),

2.70-2.77 (mn, 411), 3.03-3.15 (in, 411), 5.02-5.11 (in, 1H1), 6.30-6.45 (in, 2H), 6.75-6.SI in

IM, 6.82-7.11 (in, 4Hf), 7.12-7.31 (in1, 511), 10.94-11.00 (br, I-I).

Example 6SA29

1 -(4-Iiidolyl)-4- [1-(2-inethoxyphenylacetyl)- 1,2,3,4-tetrahydroquinoline-2-ylinethyl]-

piperazine

[M+HhI+= 495.2
1H-NVIR 1.45-1.58 (in, 111), 2.15-2.31 (in, 2.52-2.73 (in, 311), 3.03-3.15 (mn, 4H),

3.61-3.73 (in, 4H), 3.74 211), 4.81-4.50 (mn, 1H), 6.29-.6.48 (in, 211), 6.76-7.04 (in, 511),

7.10-7.28 (in, 6H1), 10.94-10.99 (br, 11H).

Example 68A30

1 (4-Chlorophenylacetyl)-1,2,3,4-tetrahydroquioine-2-y1nethyl]-4-(4-ildolyl)-

piperazine

[M+11J+= 499.3

Example 68A31

1 -(4-Jndolyl)-4- [1-[2-(4-trifluoromethylphenyl)-aeetyl]-1 ,2,3 ,4-tetrahydroquinoline] -2-

ylinethyl]-piperazine

533.3

Example 68A32

I -(4-lndolyl)-4-[1 -(2-pyridylcarbonyl)-1 ,2,3,4-tetrahydroquinoline-2-ylinethyl]-piperazine

452.3

Example 68A33
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1-(4-Indolyl)-4-[Ii-(3-pyridylcarbonyl)-1 ,2,3,4-tetrahydroquinoline-2-ylmethyl] -piperazine

452.3

Example 68A34

1-(4-Indolyl)-4-[1 -(4-pyridylcarbonyl)- 1,2,3,4-tetrahydroquinoline-2-ylmethyl]-piperazine

452.3

Example 68A35

1 -(3,5-Dirnethyl-4-isoxazolylcarbonyl)- 1,2,3,4-tetrahydroquinoline-2-ylnaethyl]-4-

(4-indolyl)-piperazine

470.3

Example 68A36

1-El -(2,2-Dirnetlhylpropionyl)- 1,2,3,4-tetrahydroquinoline-2-ylinefhiyl]-4-(4-indolyl)-

piperazine

431.3

'11-NMiR 1.21 911), 1.43-1.50 (in, 1H), 2.20-2.28 (mn, 111), 2.31-2.41 (in, 211), 2.42-

2.51 (in, 2H), 2.60-2.73 (in, 4H), 3.03-3.17 (mn, 4H), 4.95-5.01 (in, 1H), 6.25-6.48 (in, 2H),

6.82-7.02 (in, 311T), 7.18-7.2R (mn, 4H), 10.95-11.01 (br, 1H1).

Example 68A37

1 -(4-Indolyl)-4-[1 -[2-(3-pyridyl)-acetyl]- 1,2,3,4-tetrahydroquinoline-2-ylrnethyl] -piperazine

[M+HjJ+= 466.3

Example 68A38

1-[l 1-Acetyl-4-piperidinylcarbonyl)- 1,2,3,4-tetrahydroquinoline-2-ylrnethyl] -4-

(4-indolyl)-piperazine

500.3

Example 68A39

1 -(4-Indolyl)-4- 1- [2-(2-thienylacetyl)J- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl]-piperazinie
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471.2

Example 68A40

1 -(4-Jndolyl)-4-[ 1-[2-(3-thienylacetyl)]- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl]-piperazine

471.3

Example 68A41

1 -(4-Indolyl)-4-[ 1-[3 -(3-pyridyipropioniyl)]- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl]-

piperazine

480.3

Example 68A42

1 -(4-Indolyl)-4- [1-(2-phenoxyacetyl)- 1,2,3,4-tetrahydroquinioline-2-ylinethyl]-piperazine

481.3

Example 68A43

1 -(4-Indolyl)-4-[ L[2-(4-methoxyphenylacetyl)]- 1,2,3,4-tetrahydroquinoline-2-yhnethyl]-

Piperazine

495.3

Example 68A44

1 -(4-Indolyl)-4-[ 1-(2-pheniylinethoxyacetyl)-1I,2,3,4-tetrahydroquinoline-2-ylmethyl] 

piperazine

495.3

Example 68A45

1 -[2-(2-Chloropheniylacetyl)]-1I,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-

piperazine

[m+HiJ+= 499.2

Example 68A46
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1 f-[2-(N-Benizoyl-N-rnethyl)-aminoacetyl]- 1 ,2,3,4-tetrahyclroquinoline-2-ylmethyl}-4-

(4-indolyl)-piperazine

522.3

Example 68A47

1 -(4-Indolyl)-4-[ 1-(1-rnethyl-3-indolylcarbonyl)- 1,2,3,4-tetrahlydroquinoline-2-ylniethyl]-

piperazine

[M+ll)1 504.3

Example 68A48

1 -[2-(4-Dirniethylamiinopheniylacetyl)]- I,2,3,4-tetrahydroquinoline-2-ylrnethyll -4-

(4-indolyl)-piperazine

508.3

Example 68A49

141 -(5-Benzo [1,3]dioxolylacetyl)- 1,2,3,4-tetrahydroquinoline-2-ylinethyl]-4-(4-indolyl)-

piperazine

509.3

Example 68A50

1-El lorophenoxyacetyl)- 1 ,2,3,4-ftrahydroquinoline-2-ylmethyll-4-(4-indolyl)-

piperazine

515.3

Example 68A51

1 -[14[2-(4-Chlorophenoxyacetyl)-1I,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-ilidolyl)-

piperazine

515.3

Example 68A52



WO 03/031436 PCT/EP02/11282

1-(4-lndolyl)-4- (1 -(2-morph-olino-5-pyridylearbonyl]- 1,2,3,4-tetrahydroquinoline-2-

ylmethyl]-piperazine

[M+Ifl1+= 537.3

Example 68A53

1 -(4-Indolyl)-4- 1 -methyl-4-isoxazolylcarbonyl)- 1,2,3,4-tetrahydr-oquinoline-2-

ylinethyl]-piperazine

456.2

Example 68A54

1 -(4-Indolyl)-4-[ 1-(5-oxo-2-pyrrolidinylacetyl)-1 ,2,3,4-tetrahydroquiinolinei-2-ylrnethyl]-

piperazine

472.3

Example 68A55

1 -(4-Indolyl)-4-[ 1-(2-methyl-5-piperidinosulphonyl-3-furoyl)- 1,2,3,4-tetrahydroquinoline-2-

ylinethyl]-piperazine

Example 6SA56

1 -(4-Indolyl)-4-[ 1-(2-methyl-5-morpholinosulphonyl-3-furoyl)- 1,2,3,4-tetrahydroquinoline-

2-ylinethyl]-piperazine

Example 68A57

1 -(4-Indolyl)-4-{ 141 -(p-tolylsuLphonyl)-3-pyrrolylcarbonyll- 1,2,3,4-tetrahydroquinoline-2-

ylmethyl}-piperazine

Example 68A58

1 -(4-Indolyl)-4-[l -(2-rnethyl-5-dirnethylsulphamoyl-3-fuiroyl)-l1,2,3,4-tetrahiydroquiinolinie-

2-ylmethyl]-piperazine

562
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Example 68A59

1 -(4-Indolyl)-4- 1-[2-methyl-5-(l -pyrrolidinylsulphainoyl)-3-furoyl)- 1,2,3,4-

tetrahydroquinoline-2-ylmothyl]-piperazine

588

Example 68A60

1 -Adarnantylcarbonyl)-1,2,3 ,4-tetrahiydroquinoline-2-ylinethyl]-4-(4-indolyl)-piperazine

Example 68A61

1 -(4-Indolyl)-4-[ 1-(3 -phenoxypropionyl)- 1,2,3,4-tetrahydroquinoline-2-ylrnethyl]-

piperazine

Example 68A62

1 -(4-Indolyl)- l-[l1-(4-phenoxybutanoyl)- 1,2,3,4-tetrahiydroquinoline-2-ylmethyl]-piperazine

Example 68A63

1 -(4-Indolyl)-4- [1-(2-fluorophienylacetyl)- 1,2,3 ,4-tetrahydroquinoline-2-ylrnethyl]-

piperazine

Example 68A64

1 -(4-Indolyl)-4-[1 -(2--trifluoromethyl-phenylacetyl)- 1 ,2,3,4-tetrahyclroquinoliine-2-

ylrnethyl-piperazine

Example 6SA65

1- [1-(2-Bicyclo [2.2.2]octylcarbonyl)- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-

piperazine

Example 68A66

1 -(4-Inidolyl)-1-El -(4-phenylbutanoyl)- 1,2,3,4-tetrahydroquinoline-2-ylrnethyll -piperazine

Example 68A67
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1 -(4-Indolyl)-4-[ 1-(3 -methoxybenizoyl)- 1,2,3,4-tetrahydroquinoline-2-ylmethyl]-piperazine

Example 68A68

1-El -(4-Hydroxybenzoyl)- 1,2,3,4-tetrahydroquinoline-2-ylmethyl] -4-(4-indolyl)-piperazine

Example 6SA69

1-11 -(4-Ethoxybenzoyl)-1 ,2,3,4-tetrthydroquinoline-2-yhinethyl]-4-(4-indolyl)-piperazine

Example 6SA70

1 -(4-Indolyl)-4-[1 -(4-niethylbenzoyl)- 1,2,3,4-tetrahydroquinoline-2-ylrnethyl]-piperazine

Example 68A71

1- [1 -[N-Benzyl-N-methanesulphonyl)-2-aminoacetyl]- 1,2,3,4-tetrahydroquinoline-2-

ylrnethyl]-4-(4-indolyl)-piperazine

Example 68A72

1 -(4-Indolyl)-4-[1-.(2-(S)-5-oxopyrrolidinylcarbonyl)- 1,2,3,4-tetrahydroquinoline-2-

ylmethyl]-piperazine

458.2

Example 68A73

1 -(4-Indolyl)-4-[ 1-(2-(R)-5-oxopyrrolidinylcarbonyl)-1 ,2,3,4-tetrahydroquinoline-2-

ylrnethyl]-piperazine

458

Example 69

General method

To a solution of Compound lB was added a solution of the appropriate amine (1 eq.) in

anhydrous TI-F (5 ml); then via a syringe was added, under magnetic stirring at r.t. in a

nitrogen atmosphere, the isocyanate as such or disssolved in about 1 ml of anhydrous TE

The reaction mixture was reacted at r.t. or at reflux for 20-50 h, then was filtered on a
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cationic resin (Mega Bond Elut®, Bonded Phase S CX) washing with CH12CL MeOH 1: 1 to

remove the not alkaline impurities followed by a 3 solution Of NH3 in MeGH to recover

the title products. When necessary a further purification by flash chromatography was

carried out (eluent: CH2CI2 MeOH gradient from 99.5:0.5 to 90: 

The following compounds were synthesised according to the above procedure:

Example 69A

1-(4-Indolyl) -4-ri -(2-methylanilinocarbonyl)- 1,2,3,4-tetrahydroquinoline-2-ylmethyl]-

piperazine

480.2

Example 69A1

1-(4-Indolyl) -4-f 1-(3 -methylanilinocarbonyl)- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl]-

piperazine

480.2

Example 69A2

1-ri -(4-Fluoroanilinocarbonyl)- 1,2,3,4-tetrahydroquLinoline-2-ylmethyl)-4-(4-indolyl)-

piperazine

484.3

Example 69A3

1-(4-Indolyl)-4-[ 1-(4-inethylanilinozarbonyl)- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl]-

piperazine,

480.3

Example 69A4

1-(4-Indolyl)-4-[ 1-phenylethylaminocarbonyl)- 1,2,3,4-tetrahydroquinoline-2-

ylmethyl]-piperazine

[M+H]4 494.4
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Example 69A5

1 -(4-Indolyl)-4-[1 1-phenylethylaminocarbonyl)- 1,2,3,4-tetrahydroquinoline-2-

ylmethyl)-piperazine (diastereoisomor A)

[M±Hf= 494.4

Example 69A6

1 -(4-Indolyl)-4-[1 -((iR)-l1-phenyletliylarninocarboriyl)- 1,2,3,4-tetrahydroquinoline-2-

ylmethylll-piperazine (1:1 diastereolsomers mixture)

494.3

Example 69A7

1 -(4-Indolyl)-4-[1 -methylethylaminocarbonyl)- 1 2,3,4-tetrahiydroquinoline-2-ylmethyl]-

piperazine

[M-IH] 432.3

Example 69A8

1 -(4-Indolyl)-4-[1 -m-ethylaminothiiocarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl)-

piperazine

420.2

Example 69A9

1 -Benzylaininocarbconyl- 1,2,3,4-tetrahydroquinoline-2-ylmethiyl)-4-(4-iindolyl)-piperazine

[M+IH t 480.3

Example 69A10

I -(4-Indolyl)-4-[1 -(2-plienylethylaminocarbconyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl] 

piperazine

494.3

.Example 69A1l
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1 -(4-Indolyl)-4-(1 -pentylamninocarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyll-piperazine

IIM+HIj 460.3

Example 69A12

141 -(1,1I -Diniethylethylaminocarbonyl- I,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-

indolyl)-piperazine

446.3

Example 69A13

1 -(4-Indolyl)-4-[(4-methoxyphenylaininocarbonyl)-1 ,2,3,4-tetrahydroquinoline-2-ylmethyl]-

piperazine

Example 69A14

1 -(4-lndolyl)-4-[l1-(4-mnethoxyphenylrnethylaminocarbonyl)- 1,2,3,4-tetrahydroquinoline-2-

ylmethyll-piperazine

Example 

Suiphonyl chloride was dissolved in 1.85 ml of CH2Cl2 and added to a suspension of

Compound 1 R~ and 4 eq. of polymer supported DIPEA. After 18 h stirring, the mixture was

filtered to remove the polymer supported DIPEA and the solution so obtained was filtered

on cationic, exchange resin (Mega Bond Blut Bonded Phase SCX), washing with a solution

of -NH3 in MeOH (about evaporating the desired eluted fraction. The residue was

purified by flash chromatography eluting with CH2Gl2 MeGH gradient fromn 99.5:0.5 to

90:10 to give the title compound.

The following compounds were synthesised according to the above procedure:

Example 

1-(4-Indolyl)-4- [1-phenylsulplionyl-l ,2,3 ,4-tetrahydroquinoline-2-ylmethyl]-piperazine

487.2

Example 70A1
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1 -(4-Indolyl)-4-[1 -(2-thienylsulphonyl)-1 ,2,3,4-tetrahydroquinoline-2-ylmethyl -piperazine

493.7

Example 70A2

1 -(4-Indolyl)-4-[1 -(4-methoxyphenylsulphonyl)- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl]-

piperazine

Example 70A3

1 -(4-Indolyl)-4-[1 -(4-methylphenylsulphonyl)-1 ,2,3,4-tetrahydroquinoline-2-ylmethyl]-

piperazine

Example 70A4

1 -(4-Fluorophienylsulphonyl)- 1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-

piperazine

Example 70A5

1-(4-Cyanophenylsuiphonyl)- 1,2,3,4-tetrahydroquinoline-2-ylmethyll-4-(4-indolyl)-

piperazine

Example 70A6

1 -(4-Indolyl)-4-[1 -benzylsulphonyl-1I,2,3,4-tetrahydroquinoline-2-ylmeth-yl]-piperazine

501.2

Example 71

This procedure is useful for the acylation of Compound lB with acids containing the tert-

butoxycarbonyl moiety.

To a solution of compound lB (100 mg, 1 of the appropriate acid (1.5 eq.) and of 4

DMAP (10.5 mg, 0.3 eq.) in anhydrous CI- 2CL (5 nil) was added DCC (870 t1 of a 1 M\'

solution, 3 eq.) via a syringe, stirring at r.t. tinder nitrogen atmosphere. After atleast 18 h,

the dicyclohexylurea by-product precipitated. The reaction mixture was dissolved in MeOH

and the solution was eluted through a cationic resin (Mega Bond EMute, Bonded Phase SCX)
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washing with a solution of NH3 in IVeOH (about When necessary a further purification

was carried out by flash chromatography PCH 2 0l 2 MeOll gradient from 99.5 :0.5 to 

By the above procedure the following compounds of Example 71 were synthesized:

Example 71A

I -tert-Butoxycarbonylaminoacetyl-1 ,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-

indolyl)-piperazine

5 04.5

Example 71A1

1 -tert-Butoxycarbonylamnino-propionyl)- 1,2,3,4-tetrahydroquinoline-2-ylimethyl]-4-(4-

indolyl)-piperazine

518.3

Example 71A2

1-(1-tert-Butoxycarbonyl-3-indoyl-acety[)- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl]-4-(4-

indolyl]-piperazine

Example 71A3

1.41 -tert-Butoxycarbonyl-4-piperidylcarbonyl)-1 ,2,3 ,4-tetrahydroquinoline-2-ylnethyl]-

4-(4-indolyl)-piperazine

Example 71A4

1 -(1-tert-Butoxycarbonyl-2R-pyrrolidin-2-ylcarbonyl)- 1,2,3 ,4-tetrahydroquinoline-2-

ylrnethyl]-4-(4-indolyl)-piperazine

Example 71A5

1 -(1-tert-Butoxycarbonyl-2S-pyrrolidin-2-ylcarbonyl)- 1,2,3,4-tetrahydroquinoline-2-

ylrnethyl]-4-(4-indolIyl)-piperazine
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Example 72

General method:

R1

w CHO PS-NEtzCNBH, R 1N R1R2NH N R2

-O MeOH, RT, 18h

(c)

A solution of the appropriate amine (1.2 eq.) in MeOH (1.5 ml) and a solution of Compound

(100 mg, 1 eq.) in MeOH (1.5 ml) were sequentially added via a syringe to polymer

supported NEt 3CNBH 3 (317 mg, 2 eq., 2.32 mmol/g) under nitrogen atmosphere. After

stirring for 18 h at the polymer supported NEt3CNBH3 was removed by filtration and the

filtrate was purified on a cationic exchange resin (Mega Bond Elut®, Bonded Phase SCX)

washing with CH2C12 MeOH 1:1 to remove the not alkaline impurities; then with a 3%

solution of NH3 in MeOH to yield the wished products. The solvent was evaporated and the

residue dissolved in CHI2C12 (5 ml) and taken up with polymer supported NCO (250 mg,

1.51 mmol/g). After 2 h the resin was removed by filtration and the solvent evaporated.

When necessary a further purification was carried out by flash chromatography (CH 2C12 

MeOH gradient from 99 1 to 90 

By the above procedure the following compounds of Example 72 were synthesized

Example 72A

1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-2-(a-hydroxybenzyl)-

piperidine

Example 72A1

1-(1-Cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2,6-dimethylphenyl)-

piperidine

Example 72A2

2-(4-Chlorophenyl)- -(1-cyclohexanecarbonyl-1,2,3,4-tetrahydroquinolin-2-ylmethyl)-

piperidine
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Example 72A3

1 -Cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylrnethyl)-4-phenylpiperidine

Example 72A4

4-B enzoyl- 1-Cyclohexanecarbonyl- 1,2,3 ,4-tetrahydroquinolin-2-ylmethyl)-piperidine

Example 72A5

1-(1 -Cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2-nitropheflyl)-

piperazine

Example 72A6

1 -Cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinolin-2-ylinethyl)-4-(3-trifluorornethyl-2-

pyridyl)-piperazine

Example 72A7

1 -Cyclohexanecarbonyl- 1,2,3 ,4-tetrahydroquiniolln-2-ylrnethyl)-4-(4-fluoro-2-

nitrophenyl)-piperazine

Example 72A8

1 -Cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2,3-dichlorophelyl)-

piperazine

Example 72A9

1 -(1-Cyclohiexanecarbonyl-1I,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(3-cyano-2-pyridyl)-

piperazine

Example 72A10

1 -Cyclohexanecarboniyl- 1,2,3,4-tetrahydroquinoir-2-ylmethyl)-4-(3,4-dichlorophenyl)-

piperazine
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Example 72A11

1-(1 -Cyclohexanecarbonyl- 1,2,3,4-letrahydroquinolin-2-ylmethyl)-4-(2--ethylphenyl)-

piperazine

Example 72A12

1-(4-Chloro-3-trifluoromethylphenyl)-4-(1 -cycloliexancearbonyl- 1,2,3,4-tetrahydroquinolin-

2-ylrnethyl)-piperazine

Example 72A13

1-(2-Cyanocphenyl)-4-(1-cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-yhinethyl)-

piperazine

Example 72A14

1-(1 -Cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2,4-

diinethoxyphenyl)-piperazine

Example 72A15

1-Cyclohexanearbonyl- 1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2-methylth-iophenyl)-

piperazine

Example 72A16

1-(1 -Cycloh-exanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylrneth-yl)-4-(3,4-

dinaethoxyphenyl)-piperazirie

Example 72A17

1-(I -Cyclohexanearbonyl- 1,2,3,4-tetrahydroquinolin-2-ylmeth-yl)-4-(3-hydroxyphenyl)-

piperazine

Example 72A18

1-(1 -Cycloh-exanecarbonyl- 1,2,3,4-ftrahydroquinolini-2-ylmethyl)-4-(2,4-difluorophenyl)-

piperazine
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Example 72A19

1 -(5-Chloro-2-methoxyphenyl)-4-(1 -cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinotin-2-

ylrnethyl)-piperazine

Example 72A20

1 -Cyclohiexanetcarboniyl- 1,2,3,4-tetrahiydroquinolin-2-ylrnethyl)-4-(6-mcthyl-2-pyridyl)-

piperazine

Example 72A21

I -Cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(4-methylphenyl)-

piperazine

Example 72A22

1 -Cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylinethyl)-4-(4-

trifluoromethylpheniyl)-piperazine

Example 72A23

1 -(3-Chlorophenyl)-4-(i -cyclohexanecarboniyl-1I,2,3,4-tetrahydroquiniolin-2-ylmetayl)-

piperazine

Example 72A24

1 -(2-Chloroph-enyl)-4-(l-cyclohexanecarbonyl-1I,2,3,4-tetrahydroquiolin-2-yhineth-yl)-

piperazine

Example 72A25

1 -Gyclohexanecarbonyl- t,2,3,4-tetrahiydroquinolin-2-ylrnethyl)-4-(3-rnethoxyphenyl)-

piperazine

Example 72A26
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1 -Cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylniethyl)-4-(4-fluorophenyl)-

piperazine

436.2

Example 72A27

1 -(4-Acetylphenyl)-4-( 1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahyclroquinolin-2-ylmethyl)-

piperazine

460.2

Example 72A28

1 -Cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(4-hydroxyphenyl)-

piperazine

[M+IIT'= 434.03

Example 72A29

1 -(5-Chloro-2-rnethylphenyl)-4-( 1-cyclohexanecarbonyl- 1,2,3,4-tetrahydroquiniolin-2-

ylmethyl)-piperazine

466.2

Example 72A30

f -Cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylnmethyl)-4-(3-rneth-ylpheniyl)-

piperazine

432

Example 72A31

1 -(1-Cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylrnethyl)-4-(2-nitro-4-

trifluoromethylphenyl)-pipexazine

[M+11= =531

Example 72A32
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1 -Cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(5-trifluoromethyl-2-

pyridyl)-piperazine

487

Example 72A33

1 -Cyclohexanecarbonyl- 1,2,3,4-tetrahyclroquinolin-2-ylmethyl)-4-(3-chloro-5-

trifluorornethyl-2-pyridyl)-piperazinc

[M+Hf] 521

Example 72A34

1 -Cyanio-2-pyridyl)-4-(1 -cyclohexanecarbonyl- 1,2,3 ,4-tetrahydroquinolin-2-ylmethyl)-

piperazine

444

Example 72A35

1 1-Cyclohexanecarbonyl-,1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2-methyl-4-

quinolinyl)-piperazine

483.05

Example 72A36

1 -Cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-benzyl-piperidine

431

Example 72A37

1 enzofuran-3-yl)-4-( 1-Cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylirnethyl)-

piperidine

457

Example 72A38

1 -Cyclohexanecarbonyl- 1 ,2,3,4-tetrahydrocjuinolin-2-ylinethyl)-4-(4-fluorophienyl)-

piperidine
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[M+lH1+= 435.2

Example 72A39

1-(I1 -Cyclohexanecarbonyl-1 ,2,3,4-tetrahydroquinolin-2-ylmethy1)-4-(3-fluorophenyl)-

piperidine

435.2

Example 72A40

1 -Cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolini-2-ylmethyl)-4-(2-fluorophenyl)-

piperidine

435.2

Example 72A41

4-(4-Chlorophenyl)-1-(1 -cyclohexanecarbonyl- 1,2,3',4-tetrahydroquinolin-2-ylmethyl)-

piperidine

451.2

Example 72A42

1 -Cyclohexanecarbonyl- 1 2,3,4-tetrahydroquinolin-2-ylmethy1)-4-(4-

trifluoromethylphenyl)-piperidine

485.2

Example 72A43

1 -Cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylrnethyl)-4-(3-

trifluoromethylphenyl)-piperidine

485

Example 72A44

1 -Cyclohexanecarbony1- 1,2,3,4-tetrahydroquinolin-2-ylrnethyl)-4-[5-(2-ftul)-2H-3-

pyrazolyl]-piperidine

473
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Example 72A45

1 -Cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(4-methoxypheniyl)-

piperidine

447

Example 72A46

1-Cyclohexanearbonyl- 1 ,2,3,4-tetrahydroquinolin-2-ytmethyl)-4-(3-methoxyphienyl)-

piperidine

447

Example 72A47

1 -Cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(4-fluorobeinzoyl)-

piperidine

463

Example 72A48

1 -Cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-benzylureido-

piperidine

489.2

Example 72A49

1 -Cyclohexanecarbonyl- 1,2,3,4-tetrahiydroquinolin-2-ylmetlhyl)-2-(4-rnethoxybenzyl)-

piperidine

461

Example 72A50

1-(l1-Cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylmethlyl)-2-(4-fluorobenzyl)-

piperidine

449



WO 03/031436 PCT/EP02/11282

Example 72A51

1 -Cyclohexanecarbonyl- 1,2,3,4-teftahydrnquinolin-2-ylmethyl)-4-(2,3-dicblorophenyl)-

piperidine

485.2

Example 72A52

1 -Cyclohexanecarbonyl- 1,2,3,4-tetraliydroquinolin-2-ylrnethyl)-4-(2,6-difluorophenyl)-

piperidine

453.2

Example 72A53

4-(2-Chloro-6-fluorophenyl)- 1 -cyclohexanecarbonyl- 1,2,3 ,4-tetrahydroquinolin-2-

ylrnethyl)-piperidine

469.2

Example 72A54

1-Cyclohexanecarbonyl- 1,2,3 ,4-tetrahydroquinolin-2-ylmethyl)-4--(2,5-dimethylphenyl)-

piperidine

445.2

Example 72A55

1-(1 -Cyclohexaniecarbonyl-1 ,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(3-methylphcnyl)-

piperidine

43 1.2

Example 72A56

1 -Cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2-methylphenyl)-

piperidine

[M+HII+= 431.2

Example 72A57
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1 -Cyclohexanecarbonyl- 1,2,3,4-tetrahyclroquinolin-2-ylmethyl)-4-(3-fluoro-2-

rnethylphenyl)-piperidine

[M+HJ= 449.2

Example 72A58

1-(1 -Cyclohexanecarbonyl-1I,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(3,5-difluorophenyl)-

piperidine

[M+Hjj+= 453.2

Example 72A59

1 -Cyclohexaniecarboniyl- 1 ,2,3,4-tetrahiydroquinolini-2-ylmetlhyl)-4-(2,5-difluorophenlyl)-

piperidine

453.2

Example 72A60

1 -Cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylrnethyl)-4-(3,5-diinethaylpheniyl)-

piperidine

445.2

Example 72A61

4-(3-Bromophenyl)-1-( 1-cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylmiethiyl)-

piperidine

495.1

Example 72A62

4-(2-Broinophenlyl)- 1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahaydroquillolin-2-ylrnethyl)-

piperidine

495.1

Example 72A63
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4-(4-Butoxyphe-nyl)-1-( 1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinolin-2-ylmethyl)-

piperidine

[M+H]t 489.2

Example 72A64

1 -Cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2-fluoropheflyl)-

pip erazine

436.2

Example 72A65

1 -Cyclohexanecarbonyl- 1,2,3 ,4-tetralrydroquinolin-2-yliniethiyl)-4-(6-chloro-2-pyridyl)-

piperazine

[M+HII+= 453.1

Example 72A66

I-Cyclohexanecarbonyl- 1,2,3 ,4-tetrahydroquinolini-2-ylinethyl)-4-(3,5-dicloro- 4

pyridyl)-piparazine

[M+H]fl= 487.1

Example 72A67

1-(4-Arninophenyl)-4-(1-cyclohexanecarbonyl-1I,2,3,4-tetrahydroquinolin-2-ylrnethyl)-

piperazine

433.2

Example 72A68

4-(3-Chlorophenyl)- 1-cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylrnethyl)-

piperidine

451.2

Example 72A69

4-(2-Chlorophenyl)-1-( I-cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylinethyl)-

piperidine
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451.2

Example 72A70

1-(1 -Cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylmethyl)-2-(2-pyridyl)-pyrrolidine

404.1t

Example 72A71

1-(1 -Cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylmethiyl)-2-(2-thienyl)-pyrrolidile

409.1

Example 72A72

1 -Cyclohexanecarbonyl-1I,2,3,4-tetrahydroquinolin-2-ylmethyl)-2-phenylpyrrolidine

Example 72A,73

1-(I -Cyclohexanecarbonyl- 1 ,2,3,4-tetrahyclroquinolin-2-ylmethyl)-2-(2,4-

dim nethoxyphenyl)-pyrrolidine

463.2

Example 72A74

1-{1 -Cyclohexanecarbonyl- 1,2,3,4-tetrahiydroquinolin-2-ylmethyl)-2-(3-pyridyl)-pyrrolidile

[M+Hil+= 404.1

Example 72A75-

1-(1 -Cyclahexanecarbonyl- 1 ,2,3,4-tetrahiydroquinolin-2-ylrnethyl)-2-benzylpyrrolidine

417.2

Example 72A76

1-(1 -Cycloh-exanecarbonyl- 1,2,3,4-tetrahydroquinoli-2-ylmethyl)-4-( 3

dirnethoxyphenyl)-piperazine

47 8.2
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Example 72A77

1-(1 -Cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylmethyl)-2-(2-furyl)-pyrrolidine

393.1

Example 72A78

1-(t -Cyclohexanecarbonyl- I ,2,3,4-tetrahydroquinolin-2-ylmethyl)-2-(4-methoxybenzyl)-

pyrrolidine

447.2

Example 72A79

1-(1 -Cyclohexaniecarbonyl-1I,2,3,4-tetrahydroquinolin-2-ylinethyl)-2-(4-chlorophenyl)-

pyrrolidine

43 7.2

Example 72AS0

1 -Cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinolin-2-ylmethyl)-2-(2-indolyl)-pyrrolidine

442.2

Example 72A81

1 -Cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2-

trifluoromnethlylphenyl)-piperidine

485.2

Example 72A82

1-Cyclohexanecarbonyl-2- {N-[2-(2-rnethoxypheiioxy)-ethyl]-N-methyl-amninomethyl)-

1,2,3,4-tetrahydroquinoline

437.1

Example 72A83
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1 -Cyclohexanecarbonyl-2- -dihydro-benzo[ 1,4]dioxin-2-ylrnethyl)-N-inethyl-

amninomethyl]- 1,2,3,4-tetrahydroquinoline

435.2

Example 72A84

1 -Cyclohexanecarbonyl-2- {N-[2-(2-cblorophenoxy)-ethyl]-N-methyl-aminomethyl} 

1 ,2,3,4-tetrahydroquinoline

441.1

Example 72A85

1 -Cyclohexaneearbonyl-2-{N-[2-(2-trifluoromethoxyphenoxy)-ethyl]-N-i-nethyl-

aininomethyl}-1I,2,3,4-tetrahydroquinoline
t 505.1

E xample 72A86

1 -Cyclohexanearbonyl-2-{N-[2-(4-indolyloxy)-ethyl]-N-inethyl-aininomethyl}- 1,2,3,4-

tetrahydroquinoline

446.2

Example 72A87

1 -Cyclohexanecarbonyl-2-{N-[2-(8-quinolyloxy)-ethayl]-N-nethyl-aminomethyl}- 1,2,3,4-

tetrahydroquinoline

[+]=458.1

Example 72A88
I -(4-Chloro-2-nitrophenyl)-4-( 1-cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-

ylrnethyl)-piperazine

Example 72AS9
1 -Cydlohexanecarbonyl- 1 ,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2-trifluoromethyl-4-

quinoliftyl)-piperazine
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Example 72A90
1-Benzirnidazolyl)- 1 -cyclohexanecarbonyl-1I,2,3,4-tetrahydroquinolin-2-ylmethiyl)>

piperidine

Example 72A91

1 -Cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinolin-2-ylmethyl)-2-(4-methoxyphenyl)-

piperidine

Example 72A92
1 -Cyclohexanearbonyl- 1 ,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2,6-dichlorophenyl)-

piperidine

Example 72A93
1 -Cyclohiexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2-pyridyl)-piperazine

Example 72A94
1 -Gyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(4-quinolyl)-piperazine

Example 72A95
1 -Cyclohexanecarbonyl-1 ,2,3,4-tetrahydrcoquinolin-2-ylmethyl)-4-(7-imethoxy-4-

quinolyl)-piperazine

Example 73

The Compounds of this Example were prepared from Compound 53B instead of Compound

lB following the acylation suiphonylation procedures described in Example 68A, 69, 

Example 73A
1 -(4-Fluoro-2-rnethoxyphenyl)-4-[1 -(2-methylanilinocarbonyl)- 1,2,3,4-tetrahydroquinolin-

6-mcthyl-2-ytmethyl]-piperazine

Example 73A1
1 -(4-Fluoro-2-methoxyphenyl)-4-[1 -(4-methylanilinlocarbonyl)- 1,2,3,4-tetrah-ydroquinolin-

6-inethvl-2-ylineth-yl]-piperazine

Example 73A2
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1 -(t-Butyloarbamoyl)- 1 ,2,3,4-tetrahydroquinolin-6-methyl-2-ylmethyl]-4-(4-fluoro-2-

methoxyphenyl)-piperazine

Example 73A3
1 -{4-Fluoro-2-rnethoxyphenyl)-4-(1 -pentylaminocarbonyl- I ,2,3,4-tetrahyclroquinolini-6-

methyl-2-ylinethyl)-piperazine

Example 73A4
I -(4-Fluoro-2-niethoxvphenyl)-4-[ 1-(2-thienylacetyl)- 1,2,3 ,4-tetrahydroquinolin-6-methyl-

2-ylmethyl]-piperazine

Example 73A5
1 -(4-FlIuoro-2-methoxyphenyl)-4-[1 -(3-thicnylaeetyl)-1 ,2,3,4-tetrahydroquinolini-6-rnethyl-

2-ylmethyl]-piperaine

Example 73A6
1 -Cyclohexylacetyl- 1 ,2,3,4-tetrahydrocjuinolin-6-methyl-2-ylrnethyl)-4-(4-fluoro-2-

inethoxyphenyl)-piperazine

Example 73A7
1 -(4-Cyanobenzoyl)- 1,2,3,4-tetrahydroquinolin-6-methyl-2-ylmethyl]-4-(4-fluoro-2-

rnethoxyphenyl)-piperazine

Example 73A8
1 -(4-Fluoro-2-metlioxyphenyl)-4-[ 1-(4-methoxybenzoyl)- 1 ,2,3,4-tetrahydroquinolin-6-

rnethyl-2-ylinethyl)-piperazine

Example 73A9

1 -(4-Chlorobenzoyl)- 1,2,3,4-tetrahydroquinolin-6-methyl-2-ylmethyl] -4-(4-fluoro-2-

inethoxyphenyl)-piperazine

Example 73A10
1-El -(Benzo[ 1,3]dioxol-5-ylcarbonyl)- 1,2,3,4-tetrahydroquinolin-6-rnethvl-2-yl-nethyl]-4-

(4-fluoro-2-methoxyplienyl)-piperazinie

Example 73A11
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1-ri -(2-Chlorophenylacetyl)-1 ,2,3,4-tefrahiydroquinolin-6-methyl-2-ylnethyl]-4-(4-fluoro-2-

rnethioxyphenyl)-piperazine

Example 73A12

1 -(4-Fluoro-2-rnethoxyphenyl)-4-[l1-(1 -methyl-3-indolylcarbonyi)- 1,2,3,4-

tetrahydroquinolin-6-methyl-2-ylmethyl]-piperazine

Example 73A13
1 -Cycloheptanecarbonyl- 1,2,3 ,4-tetrahydroquinolin-6-rnethyi-2-ylrnethvl)-4-(4-fluoro-2-

rnethoxyphenyl)-piperazine

Example 73A14
1 -(4-Fluoro-2-methoxyphenyl)-4-( 1-phenylsuiphonyl- 1,2,3,4-tetrahydroquinolin-6-rnethyl-

2-ylmetliyl)-piperazine

Example 73A15
1-(4-Fluoro-2-methoxyphenyl)-4-(l1-benzylsulphonyl- 1,2,3,4-tetrahydroquinolin- 6-methyl-

2-ylmethyl)-piperazine

Example 73A16
1-(4-Fluoro-2-rnethoxyphenyl)-4-[1 -(4-mnethoxyphenylsuiphoniyl)- 1,2,3,4-

tetrahydroquinolin-6-methyl-2-ylmetiyl]-piperazine

Example 73A17
1-(4-Fluoro-2-inethoxyphenyl)-4-[l1-(4-inethyiphenylsuiphonyl)- 1,2,3,4-tetrahydroquinolin-

6-rnethyl-2-ylrnethyl]-piperazine

Example 73A18
1-ri -(4-Cyanophenylsulphonyl)- 1,2,3,4-tetrahydroquinolin-6-methyl-2-ylmnethyl]-4-(4-

fluoro-2-methoxyphenyl)-piperazine

Example 73A19
1-ri -(4-Fluorophenylsulphonyl)- 1,2,3,4-tetrahydroquinolin-6-inethyl-2-ylmethyl]-4-(4-

fluoro-2-niethoxyphenyl)-piperazine

Example 74
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The Compounds of this Example were prepared from Compound 74A-B instead of

Compound LB following the acylation suiphonylation procedures described in Example

68A, 69, 70. Compound 74A-B was prepared as follows:

a) 4-(4-Fluoro-2-methoxyphenyl)-1I-(2-guinolylmethyl)-piperazine (Compound 74A-A)

Compound 74A-A was obtained in the manner described for Compound 1 C (procedure d)

but using 1-(4-fluoro-2-methoxyphenyl)-piperazine instead of l-(4-indolyl)-piperazine. The

crude was purified by flash chromatography eluting with ethyl acetate to give the title

compound 

'H-NVIR 2.71-3.39 (in, 8H), 3.85 311), 3.93-4.29 (in, 1H), 6.5 1,6.72 (in, 2H), 6.80-

6.97 (in, lH), 7.48-7.62 (in, 1H4), 7.65-7.96 (in, 3H), 8.10 lIM, 8.21 lH).

b) I -(4-Fluoro-2-rnethoxyphenyl)-4-(l ,2,3,4-tetrahydroquinoline-2-ylmethyl)-piperazine

(Compound 74A-B)

The title compound was prepared as described for Compound lB (procedure e) starting from

Compound 74A-A instead of Compound IC. The crude was purified by flash

chromatography eluting with petroleum ether-ethyl acetate 7:3 to give the title compound

'H-NN'R 1.49-1.70 (in; 1H), 1.77-2.0 1 (in; 1H), 2.3 1-3 .27 (in; 12H), 3.36-3.62 (in; 111),

3.82 3H), 4.57-4.89 (bs; 1H), 6.48-6.71 (in; 4H1), 6.81-7.04 (in; 3H4).

Example 74A
I -(4-Fluoro-2-methoxyphenyl)-4-[ 1-(3 -nethylbutanoyl)- 1,2,3 ,4-tetrahydroquinolin-2-

ylmethyl]-piperazine

Example 74AI

1-(3 ,3-Dimethylbutanoyl- I ,2,3,4-tetrahiydroquinolin-2-ylmethyl)-4-(4-fluoro-2-

inethoxyhenyl)-piperazine

Example 74A2

1 -Cyclopropylacetyl- 1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(4-fluoro-2-

methoxyhenyl)-piperazine

Example 74A3
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1 -(4-Fluoro-2-methoxyphenyl)-4-[1 -(2-pyrrolylcarbonyl)- 1 ,2,3,4-tetrahydroquinolin-2-

ylrnethyl]-piperaine

Example 74A4

1 -(4-Fluoro-2-rnethoxyphenyl)-4-[1 -(2-furoyl)- 1,2,3,4-tetrahydroquinolin-2-ylmethyl]-

piperazine

Example 74A5

1 -(4-Fluoro-2-rnethoxyphenyl)-.4-[1 -(4-methoxybenzoyl)- 1 ,2,3,4-tetrahydroquinolin-2-

ylrnethyl-piperazine

Example 74A6

1.4 1 -(4-Cyanoben~koy1)- 1 ,2,3,4-tetraliydroquinolin-2-ylmethylj-4-(4-fluoro-2-

methoxyphenyl)-piperazine

Example 74A7

1-(1 -Aoetyl-4-piperidinylcarbonyl)-1 ,2,3,4-tetrahydroquinolin-2-ylmethy] -4-(4-flnioro-2-

inethoxyphenyl)-piperazine

Example 74A8

1 -(4-Fluoro-2-inethoxyphenyl)-4-[l1-(2-thienylacetyl)-1 ,2,3 ,4-tetrahiydroquinolin-2-

ylmethyl-pip erazine

Example 74A9

1 -(4-Fluoro-2-i-nethoxyphenyl)-4-[ 1-(3 -tliienylacetyl)-1 ,2,3,4-tetrahyclroquinolin-2-

ylrnethiyl]-piperazine

Example 74A10

1 -Cyclobutylcarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylmethy)-4-(4-fluoro- 2

methoxyphenyl)-piperazine

Example 74AI1
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1 -(4-Fluoro-2-methoxyphenyl)-4-[ 1-(4-phenoxybutanoyl)- 1,2,3,4-tetrahydroquinolin-2-

ylmethyl]-piperazine

Example 74A12

1 -(4--Fluoro-2-rnethoxyphenyl)-4-(1 -phenylsuiphonyl- 1 ,2,3,4-tetrahydroquinolin-2-

ylrnethyl)-piperazine

Example 74A13

1 -Benzylsulphonyl-1 ,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(4-fluoro-2-

rnethoxyphenyl)-piperazine,

Example 74A14

1 -(4-Fluoro-2-methoxyphenyl)-4-[1 -(2-methylanilinocarbonyl)-1 ,2,3,4-tetrahydroquinolin-

2-ylinethyl]-piperazine

Example 74A15

1 -(t-Butylcarbamnoyl)- 1,2,3,4-tetrahydroquinolin-2-ylmethyj-4-(4-fluoro-2-

m-ethoxyphenyl)-piperazine

Example 
The Compounds of this Example were prepared from Compound 21B instead of Compound

IB following the acylation. suiphonylation. procedures described in Example 68A, 69, 

Example 
1 -Isoquinolinyl)-4-[1 -iethylbutanoyl)- l,2,3,4-tetrahydroquinolin-2-ylmethylj-

piperazine

Example 
1 -Dimethylbutanoyl)- 1,2,3,4-tetrahydroquinolin-2-ylmethyl]-4-(1 -isoquinolinyl)-

piperazine

Example 75A2
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1 -(2-Cyclopropylacetyl)- 1 ,2,3,4-tetrahydroquinolin-2-ylmethyl]-4-(1 -isoquinolinyl)-

piperazine

Example 75A3
1 -Isoquinolinyl) -4-I1-(2-pyrrolylcarbonyl)-1,2,3,4-tetrahydroquinolin-2-ylnethyl-
piperazine

Example 75A4
1 -(2-Furoyl)- 1,2,3 ,4-tetrahydroquinolin-2-ylmethyl]-4-(1 -isoquinolinyl)-piperazine

Example 75A5
1 -Isoquinolinyl)-4-[ 1-(4-methoxybeuzoyl)- 1,2,3,4-tetrahydroquinolin-2-ylmethyl]-

piperazine

Example 75A6
1 -(4-Cyanobenzoyl)- 1,2,3,4-tetrahydroquinolin-2-ylmethyl] 1-is oquinolinyl)-

piperazine

Example 75A7
1 -Acetyl-4-piperidylcarbonyl)- 1,2,3,4-tetrahydroquinolin-2-ylrnethyll 1-

isoquinolinyl)-piperazine

Example 75A8
1 -Isoquinolinyl)-4-[ 1-(2-thienylacetyl)- 1,2,3,4-tetrahydroquinolin-2-ylmethyl]-piperazine

Example 75A9
1 -Isoquinolinyl)-4-[ 1-(3-thienylacetyl)- 1,2,3,4-tetrahydroquinolin-2-ylmethyl]-piperazine

Example 75A10
1 -Cyclobutanecarbonyl- 1,2,3,4-tetrahydroq-uinolin-2-ylmethyl)-4-(1 -isoquinolinyl)-

piperazine

Example 75A11
1 -Isoquinolinyl)-4-[ 1-(4-phenoxybutanoyl)- 1,2,3,4-tetrahydroquinolin-2-ylrnethyl]-

piperazine

Example 75A12
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1 -Isoquinolinyl)-4-(1 -phenylsuiphonyl- 1 ,2,3,4-tetrahydroquinolin-2-ylmethyl)-piperazine

Example 75A13

1 -Benzylgulphonyl- 1 ,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-( 1 -lsoquinolinyl)-piperazine

Example 75A14

1 -Isoquinolinyl)-4-[l1-(2-methylaniliriocarboniyl)- 1,2,3,4-tetrahydroquinolin-2-ylmethyl]-

piperazine,

Example 75A15

1 -(t-Butylcarbamoyl)- 1,2,3,4-tetraliydroquinolin-2-yli-nethy]-4-( 1-Isoquinolinyl)-

piperazine

Example 76
The Compounds of this Example were prepared from Compound 76A-B instead of

Compound 1B following the acylation suiphonylation procedures described in Example

68A, 69, 70. Compound 76A-B was prepared as follows:

a) 1 -Dihydrobenzo[ 1 ,4]dioxin-5-yl)-4-(2-guinolinylrnethyl)-piperazine

(Compound 76A-A)

Compound 74A-A was obtained in the manner described for Compound IC (procedure d)

but using 1 -dihydrobenzo[ 1,4]dioxin-5-yl)-piperazine instead of 1 -(4-indolyl)-

piperazine. The crude was purified by flash chromatography eluting wvith ethyl acetate to

give the title compound 

b) 1 -(2,3-Dihydrobenzor 1,41 dioxin-5-yl)-4-( 1,2,3,A-tetrahydrocquinoline-2-ylmethyl)-

piperazine (Compound 76A-B)

The title compound was prepared as described for Compound 1 B (procedure e) starting from

Compound 76A-A instead of Compound 1IC. The crude was purified by flash

chromatography eluting with petroleum ether-ethyl acetate 7:3 to give the title compound

Example 76A
1 -Dihydrobenzo[ 1,4] dioxin-5-yl)-4-[l1-(3-methylbutanoyl)- 1,2,3,4-tetrahydroquinolin-

2-ylinethyl]-piperazine
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Example 76A1
1-El -(2-Cyclopropylacetyl)- 1,2,3 ,4-tetrahydroquinolin-2-ylmethyl]-4-(2,3-

dihydrobenzo[1I,4]dioxin-5-yl)-piperazine

Example 76A2
1-(2,3-Dihiydrobenzo [1 ,4]dioxin!5-yl)-4-[1-(2-pyrrolylcarbonyl)- 1,2,3,4-tetrahydroquinolin-

2-ylr-nethyll-piperazine

Example 76A3
1 -(2,3-Dihydrobenzo[El,4]dioxin-5-yl)-4-[1-(2-furoyl)- 1,2,3 ,4-tetrahydroquinoliri-2-

ylrnethyl-piperazine

Example 76A4
1 -(2,3-Dihydrobenzo[El,4]dioxin-5-y)-4-E l-(4-methoxybenzoyl)- 1,2,3,4-tetrahydroquinolin-

2-ylrnethyl-piperazine

Example 76A5
1 -(4-Cyanobenzoyl)-1,2,3,4-tetrahydroquinolin-2-ylmethyl]-4 

dihydrobenzo [1 

Example 76A6
1 -(2,3-Dihydrobenzo[1 ,4]dioxin-5-yl)-4-[1 -(2-thienylacetyl)-1 ,2,3,4-tetrahydroquinolin-2-

ylrnethyl]-piperazine

Example 76A7
1 -(2,3-Dihiydrobenzo[l ,4]dioxin-5-yl)-4-[1 -(3-thienylacetyl)- 1,2,3,4-tetrahydroquinolin-2-

ylmethyl]-piperazine

Example 76A8
1 -Cyclobutanearbonyl- 1,2,3,4-tetrabydroquinolin-2-ylmethyl)-4-(2,3-

dihydrobenzo[ 1,4]dioxin-5-yl)-piperazine

Example 76A9
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1 -(2,3-Dihydrobenzo[1 dioxin-5-yl)-4-[1 -(4-phenoxybutanoyl)- 1,2,3,4-tetrahydroquinolin-

2-ylmethyl] -pip erazine

Example 76A10
1 -(2,3-Dihydrobenzo[ 1,4]dioxin-5-yl)-4-(1-phenylsulplionyl-1 ,2,3,4-tetrahydroquinolin-2-

ylrnethyl]-piperazine

Example 76A1l

1 -Benzylsuiphonyl- 1,2,3,4-tetrahydroquinolin-2-ylinethyl)-4-(2,3-

dihydrobenzo[1 dioxin-5-yl)- piperazine

Example 76A12

1-(2,3-Dihydrobenzo [1 ,4]dioxin-5-yl)-4-[1 -(2-inethylanilinocarbonyl)- 1,2,3,4-

tetrahydroquinolin-2-ylmethyl] -piperazine

Example 76A13

1 -(t-Butylearbamoyl)- 1,2,3,4-tetrahydroquinolin-2-ylmethy]-4-(2,3-

dih-ydrobenzo [1 

Example 76A14

1 -(2,3-Dihydrobenzo[ 1,4]dioxin-5-yl)-4-[1-(3,3-dimethylbutanoyl)- 1,2,3,4-

tetrah-ydroquinolin-2-ylrnethyl] -piperazine

Example 76A15

1 -(1-Acetyl-4-piperidylecarbonyl)- 1,2,3,4-tefrahydroquinolin-2-ylrnethylj-4-(2,3-

dih-ydrobeizo [1 

Example 76A16

1 -(2,3-Dihydrobenzo[11,4]dioxin-5-yl)-4-[1-(2,2-dimethylbutanoyl)- 1,2,3,4-

tetrahydroquinolin-2-ylrnethyl]-piperazine

rM±H]= 464.42
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Example 76A17

1 -(2,3-Dihydrobenzo [1 ,4]dioxin-5-yl)-4-[ 1-trifluoromethylcyclopropanecarbonyl)-

1 ,2,3,4-tetrahydroquinolin-2-ylmethyl]-piperazine

502.27

Example 76A18

1 -(Bicyclo [2.2.2loct-2-ylcarbonyl)- 1,2,3 ,4-tetrahydroquiniolin-2-ylmethyl]-4-(2,3 

dihydrobenzo [1 

502.40

Example 76A19

1 -(1-Cyclopentanecarbonyl- 1,2,3 ,4-tetrahydroq-uinolin-2-ylmethyl)-4-(2,3-

dihydrobenzo[ 1,4ldioxin-5-yI)-piperazine

[M+HI] 462.33

Example 76A20

1 -Dihydrobenzo r I,4]dioxin-5-yl)-4-[ 1-(4-fluorobenzoyl)- 1,2,3,4-tetrahydroquinolin-2-

ylrnethyl]-piperazine

488.30

Example 76A21

1 -(Benzo[ 1,3]dioxol-5-ylcarbonyl)- 1,2,3,4-tetrahydroquinolin-2-ylrnethyl]-4-(2,3 

dihydrobenzo[1 

IIM+H]+= 514.29

Example 76A22

1 -(2,3-Dihydrobenzo [1 ,4]dioxin-5-yl)-4-[ 1-(3-phenylpropenoyl)-l ,2,3 ,4-tetrahydroquinolin-

2-ylrnethyl] -piperazine

496.31

Example 76A23
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1 -(2,3-Dihydrobenzo[ 1 ,4]dioxin-5-yl)-4-[ 1-[3-(4-fluorophenyl)-propenoyl]- 1,2,3,4-

tetralhydroquinolin-2-ylmethiyl]-piperazine

[M+HII+= 514.34

Example 76A24

1 -(2,3-Dihydrobenzo[ 1,4]dioxin-5-yl)-4-[ 1-(3-methiyl-2-thieniylcarbonyl)-1 ,2,3 ,4-

tetrahiydroquinolin-2-ylmethyl]-piperazine

490.28

Example 76A25

1 -(2,3-Dihydrobenzo[ 1 ,4]dioxin-5-yl)-4-[ 1-(3-furoyl)- 1 ,2,3,4-tetrahydroquiniolin-2-

ylrnethyl-piperazine

460.28

Example 76A26

1 -(2,3-Dihydrobenzo[ 1 ,4]dioxin-5-yl)-4-[ 1-(2-methyl-3-furoyl)- 1 ,2,3,4-tetrahydrocquinolin-

2-ylrnethyl]-piperazine

474.29

Example 76A27

1 -(2,3-Dihydrobenzo[ 1 ,4]dioxin-5-yl)-4- -[5-rnethyl-4-( 1,2,4-triazol-1 -ylrnethyl)-2-

furoyl)- 1 ,2,3,4-tetrahydroquinolin-2-ylmethyl]-piperazine

555.31

Example 76A28

1 -(2,3-Dihydrobenzo [1 ,4]dioxin-5-yl)-4-[ 1-(5-rnethyl-4-isoxazolecarbonyl)- 1,2,3,4-

tetrahydroquinolin-2-ylmethyl]-piperazine

475.28

Example 76A29
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1 -(4-Acetyl-2-pyrrolecarbonyl)- 1,2,3,4-tetrahydroquinolin-2-ylmethyl]-4-(2,3-

dihydrobenzo[ 1,4] 

501.32

Example 77

The Compounds of this Example were prepared from Compound 77A-B instead of

Compound 1B following the acylation suiphonylation procedures described in Example

68A, 69, 70. Compound 77A-B was prepared as follows:

a) 2-fN- [2-(2-Methoxyphenoxy)-ethyll-N-methyl-aminomethyll -tuinoline (Compound

77A-A

Compound 77A-A was obtained in the manner described for Compound 1IC (procedure d)

but using 1-(2-inieth-ylamino-eth-oxy)-2-methoxybenzene instead of 1 -(4-indolyl)-piperazine.

The crude was purified by flash chromatography eluting with ethyl acetate to give the title

compound 

b) 2-{N-.F2-(2-Methoxyphenoxy)-ethvl1-N-methyl-aiminomethyl}- 1,2,3,4-

tetrahydroguinoline (Compound 77A-B)

The title compound was prepared as described for Compound lB (procedure e) starting from

Compound 77A-A instead of Compound 1C. The crude was purified by flash

chromatography eluting with petroleum ether-ethyl acetate 7:3 to give the title compound

Example 77A

2-{-N-[2-(2-Methoxyphenoxy)-ethyl]-N-methyl-aininoimeth-yl}-l1-(3 -methylbutanoyl)-

1 ,2,3,4-tetrahydroquinoline

Example 77A1

1 -Dimethylbutanoyl)-2- {N-.[2-(2-.methoxyphenoxy)-etlhyllj-N-methyl-aininomethiyl 

1 ,2,3,4-tetrahydroquinoline

E xample 77A2

I -Cyclopropylacetyl-2-N-[~2-(2-.methoxyphenoxy)-eth-y1]-N-.methyl-.aminomethyl} -1,2,3,4-

tetrahydroquinoline
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Example 77A3

2- {N-[2-(2-Methoxyphenoxy)-ethyl]-N-methyl-aminomethyl}-l1-(2-pyrrolylcarbonyl)-

1,2,3,4-tetrahydroquinoline

Example 77A4

1-(2-Furoyl)-2-{N- [2-(2-rnethoxyphenoxy)-ethyl]-N-metliyl-aminornetliyl) -1,2,3,4-

tetrahiydroquinoline

Example 77A5

1 -(4-Methoxybenzoyl)-2-{N-[2-(2-inethoxyphenoxy)-ethyl]-N-nethyl-aminomethyl 

1 ,2,3,4-tetrahydroquinoline

Example 77A6

1 -Acetyl-4-piperidylcarbonyl)-2-{N-[2-(2-methoxyphenoxy)-ethyl] -N-methyl-

aininomethyl} -1,2,3 ,4-tetrahydroquinoline

Example 77A7

2-{N-[2-(2-Methoxyphenoxy)-ethyl]-N-nethyl-aminoineth-yl} -(2-thienylacetyl)- 1,2,3,4-

tetrahydroquinoline

Example 77A8

2- [2-(2-Methoxyphenoxy)-ethyl]-N-inethyl-arninoinethyl} -(3-thiienylacetyl)- 1,2,3,4-

tetrahydroquinoline

Example 77A9

1 -Cyclobutaniecarbonyl-2- [2-(2-rnethoxyphenoxy)-ethyl] -N-rnethyl-aminornethyl} 

1 ,2,3,4-tetrahydroquinoline

Example 77A10
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(2-Methoxyphenoxy)-ethayl]-N-methyl-aminomethyl} -(4-phenoxybutanoyl)-

1 ,2,3,4-tetrahydroquinoline

Example 77A1 1

2- {N-[2-(2-Methoxyphenoxy)-ethyl]-N-methyl-aminomethyl}- 1-phenylsulphonyl-1 ,2,3A4-

tetrahydroquinoline

Example 77A12

1 -Benzylsulphonyl-2-{N-[2-(2-methoxyphenoxy)-ethyl]-N-nethyl-aminomethyl} -1,2,3,4-

tetrahydroquinoline

Example 77A13

2- {N-[2-(2-Methoxyphenoxy)-ethyl]-N-methyl-aminomethyl}-1 -(2-methylanilinocarbonyl)-

1 ,2,3,4-tetrahiydroquinoline

Example 77A14

1 -(t-Butylcarbamoyl)-2-{N-[2-(2-methoxyphenoxy)-ethyL]-N-methyl-aminomethyl}- 1,2,3,4-

tetrahydroquinoline

Example 78

1-Cyclohexanecarbonyl-5-fluoro- 1,2,3 ,4-tetrahydroquinoline-2-ylrnethyl)-4-(4-fluoro-2-

inethoxyphenyl)-piperazine

a) 1 -Benzoyl-2-cyano-5-fluoro- 1,2-dihydroquinoline (Compound 78A)

The title compound was prepared as described for compound 32A, but starting from 

fluoroquidnoline (WO 01/44247) instead of 6-methylquinoline. (46%)

'H-NMR 6.13-6.22 (in, 1H), 6.41 1H), 6.79-7.02 (in, 2H), 7.18-7.37 (in, 7H).

b) 2-Carboxy-5-fluoroguinoline (Compound 78B)

Compound 78B was obtained in the same manner as described for compound 32B, but using

compound 78A instead of compound 32A. The crude was used in the next step without

additional purification. 
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'H-NMiR (DMSO-d6 6.15-7.17 (br, 1H), 7.29-7.48 (in, 1H1), 7.61-7.80 (in, 1H1), 7.90 (d,

I1-1), 8.04 1H1), 8.87 111).

c) 2-Carboxy-5-fluoro-1 ,2,3,4-tetrahydroguinoline (Compound 78C)

The title compound was prepared as described for Compou nd lB (step e) starting from

Compound 78B instead of Compound 1D. The crude was treated with 37% H-C1 and taken

up with MeCN (5 ml) to afford, after coolinig to 00C: and filtration, Compound 78C 

'H-NMR (DMSO-d 6 1.87-2.08 (in, 2H), 2.34-2.52 (in, 1H), 2.61-2.78 (in, 1[M, 3.86.

4.06 (in, 111), 6.30 111), 6.39 1H), 6.77-6.97 (in, l111), 6.99-7.62 (br, 1H)

d) 1-(4-Fluoro-2-methoxyphenyl)-4-(5-fluoro- 1,2,3,4-tetrahydroquinoline-2-

ylcarbonyl)-piperazine (Compound 78D)

The title compound was synthesised following the procedure described for Compound ID

(step g) but using Compound 78C instead of 1,2,3 ,4-tetrahydroquinoline-2-earboxylie acid.

The residue was purified by flash chromatography eluting with petroleum ether EtOAc 6:4

to give the title compound (48 

'H-NMiR 1.59-1.70 (in, 1H1), 2.12-2.31 (in, 111), 2.54-2.85 (in, 1H), 2.89-3.17 (in, 5H1),

3.61-3.98 (in, 711I), 4.11-4.79 (in, 111), 4.61-4.74 (br, 11H), 6.31-6.50 (in, 211), 6.55-6.73 (in,

2H), 6.79-7.05 (in, 2H).

e) 1-(4-Fluoro-2-inethoyphenyl)-4-(5-fluoro- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl)-

piperazine (Compound 78E)

The title compound was synthesised following the procedure described for Compound lB

(step hi), but using Compound 78D instead of Compound I D. The residue was purified by

flash chromatography eluting with petroleum ether EtOAc 55:45 to give the title

compound 

'11-NIVR 1.40-1.67 (mn, 111), 1.81-2.04 (in, 111), 2.39-2.94 (in, 8H), 3.32-3.52 (in, 11H),

3.84 3H1), 4.70-4.91 (br, 11-),6.24-~6.41 (in, 2H1), 6.54-6.68 (in, 211), 6.70-6.99 (mn, 21H).

f) 1 -Cyclohexanecarbonyl-5-fluoro- 1,2,3 ,4-tetrahydroquinoline-2-ylinethyl)-4-

(4-fluoro-2-methoxyphenyj)-pirazine

The title compound was synthesised following the alternative acylation procedure described

for the compound of Example 1 (step f) but starting from Compound 78E instead of

Compound lB. The crude was purified by flash chromatography eluting with petroleum

ether ethyl acetate 7:3 to give the title compound (8 8 
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'H-NMR 0.77-2.02 (in, 1111), 2.08-2.48 (in, 2.51-3.06 (in, I0H), 3.81 3 H),
4.96-5.17 (in, 11H), 6.5 1-6.67 (in, 211), 6.74-7.03 (in, 211), 7.09-7. 19 (in, 2H).

Example 79

1 -Cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylmnethyl)-4-(2-

triluorornethanesulphonyloxyphenyl)-piperazine.

Example 

1 -Cyclohexanecarbonyl- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl)-4-(1 -isopropyl-

4-indolyl)-piperazine

a) 1-Lsopropyl-4-indolyl)-piperazine (Compound 

This compound was prepared as described in Example 3 5A25-A and B using

isopropyibromide instead of acetyl chloride in step a. Yield: 75% overall.

'H-NN'IR 1.51 6H), 2.78-3.42 (mn, 911), 4.52-4.76 (mn, 111), 6.48 (dd, 1H), 6.61 (dd,

111I), 7.02-7.21 (mn, 31-1).

b) 1 -Cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroguinoine-2-ylneh-y)-4-(I -isopropyl-

4-indolyl)-piperazine

The title compound was synthesised using the methodology described in Example 35 using

Compound 35A-B and 1-(1 -isopropyl-4-indolyl)-piperazine instead of 1 -(4-fluoro-2-

methoxyphenyl)-piperazine. Eluent: petroleum ether EtOAc 7:3. Yield: 66%.

'H-NNvIR 0.82-1.87 (mn, 161-), 1.88-2.04 (in, 11-1), 2.05-2.23 (in, 1H), 2.3 1-2.76 (mn, 9H),
3.11-3.30 (in, 411), 4.51-4.70 (in, 11-1), 5.02-5.23 (in, 1H), 6.41-6.60 1H), 6.957.22 (in,

7H).

Examiple 81

1 -(6-tert-Butoxycarbonylamnino-l1-cyclohexanecarbonyl- 1,2,3 ,4-tetrahydroquinoline-2-

ylinethyl)-4-(4-fluoro-2-inethoxyphenyl)-piperazine

a) 6-tert-Butoxycarbonylanino.2-.niethylquiiioline (Compound 81lA

The title compound was synthesised using the methodology described for Compound 
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but using 6-amino-2-methylquinoline instead of Compound 50A. The crude was

purified by flash chromatography eluting with CH 2Cl2-MeOH 9:1 to give the title

compound 

'H-NMR 1.53 9H), 2.74 3H), 6.63-6.75 (br, 1H), 7.23 (dd, 1H), 7.42 (dd,

1H), 7.84-8.09 (in, 3H).

b) 6-tert-Butoxycarbonylamino-2-formyl-ciuinoline (Compound 81 B)

To a suspension of SeO2 (0.33g) in dioxane (10 ml) a solution of Compound 81A

in 10 ml of the same solvent was added dropwise and the resulting mixture

refluxed for 4 h. Afterwards, the precipitated solid was filtered off, the solvent

evaporated under vacuum and the crude used for the next step without further

purification 

'H-NMR (DMSO-d 6 1.50 9H), 7.78 (dd, 1H), 7.89 (dd, 1H), 8.11 (dd, 1H), 8.32

(dd, 1H), 8.42 (dd, 1H), 9.90 1H), 10.03 1H).

c) 1 -(6-tert-Butoxycarbonlaminociuinoline-2-ylmethyl)-4-(4-fluoro-2-methoxy-

phenyl) -piperazine (Compound 8 1 CQ

The title compound was synthesised using the same methodology described in Example

using Compound 81 B instead of Compound 3 5A-B and 1 -(4-fluoro-2-

methoxyphenyl)-piperazine. The crude was purified by flash chromatography eluting

with CH2C1 2-MeOH 95:5 to give the title compound 

'H-NMR 1.50 9H), 2.82-3.31 (in, 8H), 3.75 3H), 3.78-4.21 (in, 2H), 6.50-

6.62 (in, 2H), 6.63-6.78 (in, 1H), 6.80-6.92 (in, 1H), 7.51 (dd, 1H), 7.70-7.89 (in, 1H),

7.91-8.21 (in, 3H).

d) 1 -(6-tert-Butoxycarbonylamino- 1,2,3 ,4-tetrahydrociuinoline-2-ylmethvl)-4-(4-

fluoro-2-methoxyphenyl)-]pinerazine (Compound 8 1 D)
The title compound was prepared as described for Compound 1B (procedure e) starting

from Compound 81C instead of Compound IC. The crude was purified by flash

chromatography eluting with petroleum ether-EtOAc 1:1 to give the title compound

'H-NMR 1.40-1.68 (in, 1OH), 1.81-1.99 (in, 1H), 2.42-2.61 (in, 3H), 2.62-2.87 (in,

4H), 2.88-3.15 (in, 4H), 3.31-3.51 (in, 1H), 3.83 3H), 6.08-6.20 (in, 1H), 6.42 (dd,
1H), 6.47-6.55 (in, 2H), 6.8 1-6.95 (in, 2H), 7.02-7.08 (br, 1H).

1 -(6-tert-Butoxycarbonylamino- 1 -cyclohexanecarboniyl- 1.2,3,4-

tetrahvdrociuinoline-2-vlmethvl)-4-(4-fluoro-2-methoxyphenl)-piterazine
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The title compound was synthesised following the alternative acylation procedure described

for the compound of Example 1 (step f) but starting from Compound 8 ID instead of

Compound lB. The crude was purified by flash chromatography eluting with petroleum

ether EtOAc 6:4 to give the title compound 

'H-NMR 0.78-1.95 (in, 20H), 1.96-2.19 (in, 1H), 2.20-2.75 (in, 9H1), 2.76-3.08 (mn, 4H),

3.82 3H), 5.02-5.22 (in, 1H), 6.40-6.51 (mn, lH),6.52-6.68 (in, 2Hj), 6.75-6.85 (in, 111),

6.97-7.19 (in, 211), 7.30-7.41 (in, 1H).

Example 82

1-(l -Cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(l -methoxymethyl-

4-indolyl)-piperazine

a) 1 -Methoxymnethyl-4-indolyl)-piperazine (Compound 82A)

The starting piperazine was prepared as described in Example 35A25 A and B but using

inethoxyinethyl chloride instead of acetyl chloride in step A.

'H-N\MvR 2.02-2.11 (br, 1H1), 3.07-3.17 (m 3.18-3.37 (in, 7H1), 5.42 2H1), 6.45

(dd,1IH), 6.65 (dd, 114), 7.02-7.23 (in, 3H1).

b) 1 -Cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-( 1-

methoxymethyl-4-indolyl)-piperazine

The title compound was synthesised using the methodology described in Example 3 5 using

Intermediate 35A-B and l-(l-methoxymethyl-4-indolyl)-piperazine instead of 1-(4-fluoro-2-

inethoxypheonyl)-piperazine.

Eluent: petroleum ether-EtOAc 1: 1. Yield: 63%.

'H-NMR 0.8 1-1.97 (in, I 1H), 1.98-2. 14 (in, 1H), 2.25-2.78 (in, 9H), 3.103.28 (in, 7H),

5.03-5.27 (in, 111), 5.43 211), 6.41-6.73 2H), 7.03-7.29 (in, 711).

Example 83

1 -Cyclohexanecarbonyl-2-methyl- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-fluoro-2-

inethoxyphenyl)-piperazine

a) 2-Bromomethyl-2-nethyl-1 ,2,3,4-tetrahydroguinoline (Compound 83A)
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A mixture of 0.24 g of 2-h-ydroxymethyl-2-methyl- 1,2,3 ,4-tetrahydlroquinoline (Bioorg.

Med Chemn. Lett. 5, 1527-1532, (1995)), 0.55 g of CBr4 0.44 g of Ph3P and 8 ml of CH2C12

was stirred at r.t. for 2 h. After evaporation to dryness, the residue was purified by flash

chromatography (petroleum ether ethyl acetate 95:5) to give the title compound (0.225 g,

69 

'H-NM (5):l1.35 3H4). 1.70-1.90 (in, 1H), 1.90-2. 10 (in, 1Hl),2.70-2.85 (in, 2H), 3.45 (d,

2H), 4.00-5.85 lH), 6.55-6.80 (in, 2H), 6.95-7.10 (in, 2H1)

b) 1-(2-Methyl- 1,2,3 ,-erhdounlie2ymty)4(-fur--ohxp

piperazine (Compound 83B)

The title comtpound was synthesized following the procedure described for compound 34D

but using as a starting material compound 83A instead of compound 34C.

The residue was purified by flash chromatography (petroleum ether EtOAc 6:4) to afford

the title compound 
1H-NMR 1.20 3H), 1.40-1.90 (in, 21H), 2.30-3.50 (in, 11IH), 3.50-3.90 (in, 4H), 4.15

0.6 6.25 0.4 6.40-7. 10 (in, 7H)

c) 14(1 -Cyclohexanecarbonyl-2-methyl- 1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-

fluoro-2-rnethoxyphenyl)-piperazine

The title compound was synthesised following the alternative acylation procedure described

for the compound of Example I (step f) but starting from Compound 83B instead of

Compound lB. IThe residue was purified by flash chromatography eluting with toluene 

EtOAc 7:3 then with CH2CJ2 affording the title coinpond. (12%)

'H-NMR 0.80-3.00 (in, 28H), 3.80 3H), 6.50-6.65 (in, 2H), 6.65-6.85 (in, 2H), 7.00

7.20 (in, 3H)

Example 84

1 -(1-C'yclopentylcarbonyl-6-inethyl- 1 ,2,3,4-tetrahydroquinoline-2-ylinetbyl]-4-(4-fluioro-2-

inethoxyphenyl)-piperazine

The title compound was synthesised following the alternative acylation procedure described

for the compound of Example I (step f) but starting from Compound 53B instead of

Compound lB and using cyclopentanecarbonyl chloride instead of cyclohexanecarbonyl
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chloride. The crude was purified by flash chromatography eluting with petroleum ether 

ethyl acetate 6:4 to afford the title compound 

'H-NMR (8):l1.31-2. 11 (in, 10H), 2.15-3.48 (in, 16H), 3.82 311), 5.03-5.26 (in, 1H), 6.50&

6.68 (in, 2H), 6.77-6.98 (in, 1H), 6.99-7.21 (in, 3H).

Example 

1 -(6-Amino- I -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-fluoro-2-

methoxyphenyl)-piperazine

To a cooled solution of the compound of Example 81 (0.24 g) in MeOH (10 ml) 1.2 ml of

1. 8 N HC1 in diethyl ether was added and the resulting mixture heated at reflux for 5hi. Then

the solvent was removed under vacuum the residue alkalinised with aq. NaHCO 3 and

extracted with CH2 Cl2 (2x 20 ml). The combined organic layers were dried over Na2SO 4 and
evaporated to dryness. The crude was purified by flash chromatography eluting with CH 2Cl2

2 N inethanolic ammonia 95:5 to give the title compound 

'H-NMIR 0.82-3.35 (in, 2611), 3.52-3.85 (in, 111), 3.83 3H4), 5.07-5.29 (in, 114), 6.45-

6.68 (in, 3H1), 6.8 1-7.25 (in, 3H4).

Example 86

The following compounds were prepared using the method reported for Example 3 

Example 86A

1 -Cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2-r-nethoxy-4-

methylphenyl)-piperazine

'H-NN4R 0.80-3.60 (in, 2814), 3.80 5.10 11-1), 6.60-6.85 (mn, 3H), 7.10-7.25

(in, 4H4)

Example 86AI

1 enzo[ 1,3] dioxol-5-yln-ethyl)-4-(1 -cyclohexanecarbonlyl- 1,2,3,4-tetrahydroquinoline-2-

yh-nethyl)-piperazine
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'H-NMR 0.80-2.80 (in, 25H1), 3.45 2H), 5.05 11-1), 5.90 2H), 6.7G6,90 (n

311), 6.95-7.25 (in, 411)

Example 86A2

1 -Cyclohexanecarbonyl-2-1'- [2-(2-inethoxyphenoxy)-ethyl]-aininomethyl} -1,2,3,4-

tetrahydroquinoline

Example 86A3

1 -Cyclohexaniecarbonyl-2.-{N-[3-(2-rnethoxyphenoxy)-propyl]-N-rnethyl-aminoinethyl}-

1 ,2,3,4-tetrahydroquinaline

Example 86A4

4-Cyano-l1-(1-cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-phenyl-

piperidine

Example 86A5

4-Benzyl- 1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoalin-2-ylmethyl)-4-hydroxy-

piperidine

Example 86A6

4-Benzyloxy-l1-(1 -cyclohiexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylinethyl)-piperidine

Example 86A7

4-B enzoylamino-l1-(1 -cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylmethiyl)-

piperidine

Example 86AS

4-Acetyl-l1-(1-cyclohexanecarbonyl- 1,2,3 ,4-tetrahydroquinolin-2-ylnethyl)-4-phenyl-

piperidine

Example 86A9
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1 -{Benzo 1,3jdioxol-4-yl)-4-( 1 -cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinoline-2-

ylinethyl)-piperazine

Example 86A10

[2-(3-Chlorophenoxy)-ethyl]-N-methyl-arninomethyl}-l1-cyclohexanecarbonyl-

1 ,2,3,4-tetrahydroquinoline

Example 86A11

2- {N-[2-(4-Chlorophenoxy)-ethyl]-N-methyl-aminornethyl}- 1-cyclohexanecarbonyl-

I ,2,3,4-tetrahydroquinoline

Example 86A12

2-{N-Benzyl-N-[2-(2-rnethoxyphenoxy)-ethyl]-aininomethyl}-l-cyclohexanecarbonyl-

I ,2,3,4-tetrahydroquinoline

-Example 86A13

1 -Cyclohexanecarbonyl-2-[N-methyl-N-(3-phenylpropyl)-aminonethyl]- 1,2,3,4-

tetrahydroquinoline

Example 86A14

1 -(4-Cyano-2-trifluorornethoxyphenyl)-4-(1 -cyclohexanecarbonyl- 1,2,3,4-

tetrahydroquinoline-2-ylmethyl)-piperazine

Example 86A15

1 -Cyclohexanearbonyl- 1,2,3,4-tetraliydroquinoline-2-ylmethyl)74-(4-fluoro-2-methoxy-

anilino)-piperidine

Example 86A16

I 1,2,3 -Benzotriazol-4-yl)-4-( I-cyclohexanecarbonyl- 1,2,3 ,4-tetrahydroquinoline-2-

ylrnethyl)-piperazine
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Example 86A17

1-(1H- 1,3-Benzodiazot-4-yl)-4-(1 -cyclohexanecarbonyl- 1,2,3,Ll-tetraiydroquinoline,-2-

ylmethyl)-piperazine

Example 86AIS

1 -Cyclohexanecarbonyl-2-{N-[2-(2-pyridyloxy)-ethy]-aininomnetlhyl 

tetrahydroquinoline

Example 86A19

1 -Cycloh-exanearbonyl-2-{N-methyl-N-[2-(2-pyridyoxy)-ethyl] -aminomethyl}-1 ,2,3,4-

tetrahydroquinoline

Example 86A20

1 -Cyclohexanecarbonyl-2-{N-methyl-N-[3-(2-methoxyphenyl)-propyl]-aminomethyl} 

1 ,2,3,4-tetrahydroquinoline

Example 86A21

4-Benzoyl- 1 -cye]lohexanecarbonyl- 1 ,2,3,4-tetrahydroqui no] in-2-ylmethyl)-piperazine

Example 86A22

1 -Cycloliexariecarbonyl- 1,2,3,4-tetrahydroquinoline-2-ylmetliyl)-3-oxo-4-

plienylpiperazine

Example 87

1 -(4-Fluoro-2-mnethoxyphenyl)-4-(1 -hexanoyl-1 ,2,3,4-tetrahydroquinoline-2-ylmethyl)-

piperazine

The title comnpound was synthesised following the alternative acylation procedure described

for the compound of Example 1 (step f) but starting from Compound 74A-B instead of

Compound lB and using hexanoyl chloride instead of cyclohexanecarbonlyl chloride. Thc
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crude was purified by flash chromatography eluting with petroleum ether-ethyl acetate 65:35

to give the title compound 

'H-NM4R 0.71-1.79 (in, 1011), 2.03-2.79 (in, 14H), 2.82-3.10 (in, 4H1), 3.32 3H),

4.96-5.28 (in, iHl); 6.48-6.67 (in, 2H), 6.75-6.91 (in, 11H), 7.04-7.25 

Example 88

1 -(2,3-Dihiydrobeuzo [1 ,4]dioxin-5-yl)-4-[ 1-pentafluoropropionlyl- 1,2,3,4-

tetrahydroquinoline-2-ylme-thyl] -piperazine

The title compound was prepared by acylating Compound 76A-B with pentafluoropropionyl

chloride.

Example 89

1 -(2,3-Diliydrobenzo [1 ,4jdioxin-5-yl)-4-f 1-(3,3,3-trifluoropropionyl)- 1,2,3,4-

tetrahydroquinoline-2-ylmethyl]-piperazine

The title compound was prepared by acylating Compound 76A-B with 3,3,3-

trifluoropropionyl chloride.

Example 

1 -(2,3-Dihydrobenzo[ 1,4]dioxin-5-yl)-4-[l1-(4-hydroxy-cyclohexanecarbonyl)- 1,2,3,4-

tetrahydroquinoline-2-ylmethyl] -piperazine

The title compound was prepared according to the method described in Example 44, but

using Compound 76A-B in place of Compound 113.

Example 91

1 -Cyclohexanecarbonyl-6-fluoro- 1,2,3,4-tetialiydroquinolinie-2-ylinethiyl)-4-(4-fluoro-2-

methoxyphenyl)-piperazine

The title compound was prepared according to the method described in Example 78, but

starting from 6-fluoroquinoline instead of 
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Example 92: Radioligand binding to recombinant 5-HTiA receptors

A. Method:

Genomic clone G-21 coding for the human 5HTIA-serotonergic receptor was stably

transfected in a human cell line (HeLa). HeLa cells were grown as monolayers in

Dulbecco's modified Eagle medium (DMEM), containing 10% foetal bovine serum,

gentamicin (10 mg/ml) and 5% carbon dioxide, at 370C. The cells were detached from the.

growth flask at 95% confluence by a cell scraper and were lysed in cold 5 mM Tris and 

mM EDTA buffer (pH The homogenates were centrifuged at 40000 xg x 20 minutes

and the pellets were resuspended in a small volume of cold 5 mM Tris and 5 mM EDTA

buffer (pH 7.4) and immediately frozen and stored at -70 0 C until use. On the day of

experiment, the cell membranes were resuspended in incubation buffer: 50 mM Tris IICl

(pH 2.5 mM MgCI2, 10 mM pargyline (Fargin et al, Nature 335, 358-360, 1988). The

membranes were incubated in a final volume of 1 ml for 30 minutes at 30°C with 1 nM
3H]8-OH-DPAT, in the absence or presence of the test compounds. Non-specific binding

was determined in the presence of 10 tM 5-HT. Incubation was stopped by addition of cold

Tris-HC1 buffer and rapid filtration through a 0.2%-polyethyleneimine-pretreated

Whatman-GF/B or Schleicher-&-Schuell-GF52 filter.

B. Results

The affinity of the tested compounds was evaluated as inhibition of specific binding of the

radioligand to 5-HTIA receptors (IC 50 by using the non-linear curve-fitting program Allfit

(De Lean et al., Am. J. Physiol. 235, E97-E102 (1978). The ICso value was converted to an

affinity constant (Ki) by the equation of Cheng Prusoff (Cheng Y. Prusoff W. H.,

Biochem. Pharmacol. 22, 3099-3108 (1973)). The results reported in Table 1 show that the

compounds of the invention tested have a high affinity for the 5-HTIA receptor.
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TABLE 1
Binding affinity for 5HTIA receptors

Data are expressed as Ki (nM)

Compound Affinity

1 3.3

1 

2 0.3

3 8.4

4 0.7

10.7

7 31.2

8 10.3

9 9.6

11 40.8

12 47.5

14 82.0

8.9

18 2.8

*38.6

24A 12.9

24AI 2.6

24A3 5.4

24A4 9.3

26 47.9

31 12.8

32 2.8

33 47.7

34 18.9

35A9 39.6

35A12 

35A13 

35A18 

35A19 5.2
0A21 18.2
0A23 3.1
0A24 11.6

0A25 10.1

350A26 3.1
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TAB3LE 1 (continued)

Binding affinity for 5HTIA receptors

Data are expressed as Ki (nM

Compound Affinity

35A29 31.1
35A32 20.0
35A34 12.3
35A35 6.2
35A36 2.4

36 15.6
38 17.3
43 
44 30.0
46 11.2
48 17.7

41.0
53 24.2
54 51.0

2.4
56 3.6
57 2.3
59 45.7

10.1
60A1 8.1
60A4 18.5
60A8 12.2
60A9 

60A10 31.6
60AI1 10.6

62A 43.4
62A2 15.6
62A3 5.7
62A5 31 .2

63 42.9
64 23.9
67 29.4

68A 9.2
68A1 23.9
68A2 13.9
68A3 7.1
68A4 4.7
68A54.
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TABLE 1 (continued)

Binding affinity for 5HTIA receptors
Data are expressed as K! (nM)

Compound Affinity

68A6 14.2
68A9 24.6

68AI1 6.8
68A12 2.6
68AI3 5.3
68A19 4.1
68A20 30.7
68A23 42.8
68A24 32.9
68A28 34.4
68A30 23.8
68A31 41.8
68A32 19.4
68A33 13.3
68A34 24.9
68A36 10.7
68A38 24.4
68A39 6.8
68A40 
68A41 49. 1
68A42 19.8
6SA43 42.7
68A44 20.7
68A45 8.6
68A46 34. 9
68A47 17.1
68A49 18.7
68A50 27.3
68A51 15.6
68A52 18.3
68A54 41.4
68A55 14.3
68A56 26.8
68A57 33.0
68A59 46.5
68A61 19.7
68A63 8.7
68A64 13.4
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TABLE 1 (continued)

Binding affinity for 5HTA receptors

Data are expressed as Ki (nMzi

Compound Affinity

68A66 19.6
68A67 9.1
68A68 
68A69 4.2
68A70 5.3
68A71 23.5
6SA73 17.9
6SA74 41.4
69A 7.3

69AI 17.5
69A2 24.0
69A3 9.3
69A5 15.7
69A7 36.0
69A8 39.5
69A9 25.5
69A10 13.5
69AI11 10.4
69A12 2.1
69A13 21.3

7.8
18.8

70A2 18.8
70A3 15.2
70A4 20.9
70A5 40.3
70A6 4.7
71A 35.7
71A1 15.2
71A2 92.0
71A3 40.6
71A4 45.9
71A5 45.0
72A3 47.2
72A6 3.2
72A7 4.6
72A8 31.6
72AII 7.7
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TABLE 1 (continued)

Binding affinity for 5HT1A receptors
Data are expressed as Ki (iM

Compound Affinity

72A13 7.8
72A17 38.5
72A18 11
72A20 5.4
72A23 24.6
72A25 15.3
72A26 19.6
72A29 28.1
72A30 1 0.9
72A39 39.1
72A40 19.8
72A51 15.0
72A53 6.1
72A56 10.1
72A57 6.4
72A65 15.5
72A66 10.2
72A68 38.6
72A69 3.9
72A81 25.5
72A84 15.7
72A85 3.6
72A86 4.3
72A87 3.*9
72A89 34.7
72A93 7.8
72A94 10.0
73A6 18.1
3A13 8.1
74A 17.6

74A1 
74A5 
74A8 5.9
74A9 38.3

3.2
75A2 10.1
75A3 14.0
75A4 14.6
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TABLE 1 (continued)

Binding affinity for 5H1TA receptors

Data are expressed as Ki (nM)

Compound Affinity

75A5 2.6
75A6 4.3
75A7 5.4
75A8 17.0
75A9 16.1

75A10 26.4
17.1

75A15 27.7
76AI 5.4
76A2 5.1
76A3 
76A4 3.9
76A5 12.4
76A6 
76A7 
76A8 19.2

76A10 21.5
76AII 
76A12 
76A13 2.3
76A15 8.1
77AI 24.2
77A5 13.1

79 
41.2

86A 18.2

Example 93: Effects on rhythmic bladder-voiding contractions induced by bladder

filling in anaesthetised rats

A. Method:

Female Sprague-Dawley rats weighing 225-275 g (Cr1: CDo Br, Charles River Italia) were

used. The animals were housed with free access to food and water and maintained on a

forced 1 2-hour alternating light-dark. cycle at 22-240 C for at least one week, except during
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the experiment. The activity on rhythmic bladder voiding contractions was evaluated

according to the method of Dray (Dray Pharmacol. Methods, 13:157, 1985), with some

modifications as in Guarneri (Guarneri, Pharmacol. Res. 27:173, 1993). Briefly, the rats

were anaesthetised by subcutaneous injection of 1.25 g/kg (5 ml/kg) urethane, after which

the urinary bladder was catheterised via the urethra using PE 50 polyethylene tubing filled

with physiological saline. The catheter was tied in place with a ligature around the external

urethral orifice and was connected to conventional pressure transducers (Statham P23

ID/P23 XL). The' intravesical pressure was displayed continuously on a chart recorder

(Battaglia Rangoni KV 135 with DCI/TI amplifier). The bladder was then filled via the

recording catheter by incremental volumes of warm (370C) saline until reflex bladder-

voiding contractions occurred (usually 0.8-1.5 ml). For intravenous injection of bioactive

compounds, PE 50 polyethylene tubing filled with physiological saline was inserted into the

jugular vein.

From the cystometrogram, the number of contractions recorded 15 minutes before (basal

values) and after treatment, as well as the mean amplitude of these contractions (mean

height of the peaks in mmHg), was evaluated.

Since most compounds produced an effect that was relatively rapid in onset and led to a

complete cessation of bladder contractions, bioactivity was conveniently estimated by

measuring the duration of bladder quiescence the length of the time during which no

contractions occurred). The number of tested animals showing a reduction in the number of

contractions higher than 30% of that observed in the basal period was recorded too.

To compare the potency of the tested compounds for inhibiting the bladder voiding

contractions, equieffective doses which resulted in the disappearance of contractions for a

time of 10 minutes (EDiomin) were computed by means of linear regression using the least

square method. The extrapolated doses which induced a reduction in the number of

contractions greater than 30% in 50% of the treated rats (ED5o) were evaluated by the

method o Bliss (Bliss C. Quart J Pharm. Pharmacol. 1, 192-216, 1938).

B. Results

The rapid distension of the urinary bladder in urethane-anaesthetised rats produced a series

of rhythmic bladder-voiding contractions whose characteristics have been described (Maggi

et al., Brain Res. 380:83, 1986; Maggi et al, J. Pharmacol. Exp. Ther., 230: 500, 1984).
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The frequency of these contractions is related to the sensory afferent arm of reflex

micturition and to the integrity of the micturition centre, while their amplitude depends on

the function of the reflex efferent ann. In this model system, compounds that act mainly on

the central nervous system (such as morphine) cause a block in voiding contraction, whereas

drugs that act at the level of the detrusor muscle, such as oxybutynin, lower the amplitude of

the bladder contractions.

The results obtained after administration of prior-art compounds and compounds of the

invention are shown in Table 2.

The compounds of the invention were clearly superior to the reference standards,

particularly with regard to the EDso values which are indicators of urinary frequency.

Oxybutynin only decreased the amplitude of the contractions in a dose-related manner, with

an ED50 value (the extrapolated dose inducing a 30% reduction of amplitude of the

contractions in 50% of treated rats) of 240 gg/kg. That is, oxybutynin does not cause

cessation of bladder contractions. This amplitude-reduction effect characteristic of

oxybutynin, which can potentially cause lower bladder contractility and the undesirable

retention of residual urine in the bladder after micturition, is not a characteristic of the

compounds of the invention.
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TABLE 2

Effects on rhythmic bladder-voiding contractions after intravenous administration

Data represent the EDiomin values (the extrapolated dose inducing 10 minutes of

disappearance of the contractions), the ED50 values (the extrapolated doses inducing a

reduction of the number of contractions 30% in 50% of treated rats) (frequency), and the

EDso values (the extrapolated doses inducing a 30% reduction of amplitude of the

contractions in 50% of treated rats) (amplitude).

Compound EDiomin ED5o ED5 0

pg/kg (frequency) (amplitude)

fig/kg pg/kg

Ex. 1 107 64 n.a.

Ex. 72 24 n.a.

Ex. 2 383 172 n.a.

Ex.3 80 20 n.a.

Flavoxate >10000 2648 n.a.

Oxybutynin 7770 >10000 240
n.a. not active; no significant reduction of the height of the peaks

Example 94: Effect on cystometric parameters in conscious rats after oral

administration

A. Method:

Male Sprague-Dawley rats [Crl: CD0 (SD) BR] of 300-400 g supplied by Charles River

Italia were used. The animals were housed with free access to food and water and

maintained on a forced 12-hour-light/12-hour-dark cycle at 22-240C of temperature, except

during the experiment. To quantify urodynamic parameters in conscious rats,

cystometrographic studies were performed according to the procedure previously reported

(Guarneri et al., Pharmacol. Res. 24: 175, 1991).

Briefly, the rats were anaesthetised by intraperitoneal administration of 3 ml/kg of

Equithensin solution (pentobarbital 30 mg/kg and chloral hydrate 125 mg/kg) and placed in
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a supine position. An approximately-10-mm-long midline incision was made in the shaved

and cleaned abdominal wall. The urinary bladder was gently freed from adhering tissues,

emptied and then cannulated via an incision in the bladder, body, using a polyethylene

cannula (0.58-mm internal diameter, 0.96-mm external diameter) which was pernanently

sutured with silk thread. The cannula was exteriorised through a subcutaneous tunnel in the

retroscapular area, where it was connected to a plastic adapter in order to avoid the risk of

removal by the animal. For drug testing, the rats were utilised one day after implantation.

On the day of the experiment, the rats were placed in modified Bollman cages, i.e.

restraining cages that were large enough to permit the rats to adopt a normal crouched

posture, but narrow enough to prevent turning around. After a stabilisation period of about

minutes, the free tip of the bladder cannula was connected through a T-shaped tube to a

pressure transducer (Statham P23XL) and to a peristaltic pump (Gilson minipuls 2) for

continuos infusion of a warm (370C) saline solution into the urinary bladder, at a constant

rate of 0.1 ml/minute. The intraluminal-pressure signal during infusion of saline into the

bladder was continuously recorded on a polygraph (Rectigraph-8K San-ei with BM614/2

amplifier from Biomedica Mangoni) and, from the cystometrogram, two urodynamic

parameters were evaluated: bladder volume capacity (BVC) and micturition pressure (MP).

BVC (in ml) is defined as the volume of saline infused into the bladder necessary to induce

detrusor contraction followed by micturition. MP (in mmHg) is defined as the maximal

intravesical pressure caused by contraction during micturition. Basal BVC and MP values

were evaluated as mean of the values observed in the cystometrograms recorded in an initial

period of 30-60 minutes. At this point in the assay, the infusion was interrupted and the test

compounds were administered orally by a stomach tube. The bladder infusion restarted and

changes in BVC and MP were evaluated from the mean values obtained in the

cystometrograms observed during 1, 2, 3, 4 and 5 hours after treatment. The compounds

were administered in a volume of 2 ml/kg and groups of control animals received the same

amount of vehicle methocel in water) orally.

Statistical analysis

All data were expressed as mean standard error. Time-course data were analysed by

S.A.S./STAT software, version 6.12. The difference between vehicle and active-treatment



WO 03/031436 PCT/EP02/11282

-173-

effect was evaluated by: General Linear Model Procedure- Repeated Measures Analysis of

Variance: Univariate test of Hypotheses for within Subject Effects Analysis of Variance of

Contrast Variables. In the figures, data were reported as changes versus the basal values.

B. Results:

The time course of the effects of the administered doses of the tested compounds is shown in

Figures 1 and 2. The compound of Example 1 administered at 3 mg/kg p.o.proved effective

in increasing the bladder volume capacity without significant effects on micturition pressure

(Figure 1).

On the contrary, the oral administration of 3 mg/kg of oxybutynin induced a slight, not-

significant increase of BVC in comparison with the control group. Moreover this dose

greatly reduced the micturition pressure values and the differences from control animals

were at all times statistically significant (Figure 2).

Example 95: Inhibition of stereotypy (rhythmic forepaw treading) induced by 8OH-

DPAT in rats (post-synaptic antagonism)

A. Method:

The inhibitory effect of 5-IITIA-receptor antagonists on stereotyped forepaw treading

induced in rats by subcutaneous injection of 8-OH-DPAT was evaluated by the method of

Tricklebank (Tricklebank et al., Eur. J Pharmacol., 117: 15, 1985) with minor

modifications as described below.

Male Sprague-Dawley rats [Crl: CD' (SD) BR] weighing 150-175 g from Charles River

Italia were used. The animals were housed with free access to food and water and

maintained on a forced 12-hour-light/12-hour-dark cycle at 22-240C of temperature. On the

day of the experiment, the rats were placed singly in clear plastic containers, 10-15 minutes

before administration of the vehicle or compounds to be tested. For evaluation of

antagonistic activity after oral administration, the compounds were administered 0.5, 1 and 4

hours before induction of stereotypy by 8-OH-DPAT (1 mg/kg subcutaneously).

Observation sessions lasted 30 seconds and began 3 minutes after 8-OH-DPAT treatment

and were repeated every 3 minutes over a period of 15 minutes.
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The appearance of the symptom induced by postsynaptic stimulation of 5-HT1A receptors

was noted, and the intensity was scored using an intensity scale in which: 0 absent, 1 

equivocal, 2 present and 3 intense. Behavioural scores for treated rats were accumulated

throughout the observation time (5 observation periods) and expressed as mean values of 4

rats/dose. Change in mean values of treated animals in comparison with control (vehicle)

group, expressed as per-cent inhibition, was used in order to quantify the antagonistic

activity.

B. Results:

The results are shown in Table 3. These results demonstrate that the compound of Example

1, after oral administration of a dose of 1 mg/kg, exhibits significant and long-lasting post-

synaptic 5-HTIA-receptor antagonist activity. The results obtained after oral administration

of 1 mg/kg of Example 1 enantiomers are reported in Table 3 too. The (+)-enantiomer

exhibits significant and complete inhibition of the symptom up to 4 hours after

administration, whereas the same dose of the (-)-enantiomer proved devoid of activity. Also

the other compounds tested, after oral administration of a dose of 10 mg/kg, exhibited

significant and long-lasting post-synaptic 5-HT1A-receptor antagonist activity.
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TABLE 3

Inhibition of forepaw treading induced by 8-OH1-DPAT in rats (postqsynaptic

antagonism)

Compound Dose Inhibition of forepaw treading

(mg/kg 0.5 h 1 h 4 h

Ex. 1 1 91 91 96
Ex.(±I 1- 100 100 98
Ex.(-1 1 -19 5 9
18 10 98 92 92
24A1 10 100 100 100

24A3 10 100 93 100
35A13 10 ntt. 95 100

n.t. not tested
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CLAIMS

1. A compound having the general formula I

wherein

R1 represents one or more substituents selected from hydrogen and halogen atoms and

hydroxy, alkyl, haloalkyl, alkoxy, haloalkoxy, nitro, phenyl, substituted phenyl, heterocycle,

substituted heterocycle and NR 3R4 groups wherein each of R3 and R4 independently

represents a hydrogen atom or an alkyl, acyl or alkoxycarbonyl group;

R2 represents one or two substituents selected from hydrogen atoms and alkyl groups;

Y represents a CH2 group or a bond;,

Q represents a carbonyl, thiocarbonyl or sulphonyl group;

A represents an alkyl, alkenyl, cycloalkyl, cycloalkenyl, aryl, heterocyclic, alkylamino,

dialkylamino, arylamino or arylalkylamino group, each of which is optionally substituted;

n is 1 or 2;

-N W -N N-

X represents an amino moiety selected from and -N(R5)-CH2

wherein R5 represents a hydrogen atom or a methyl or benzyl group and W represents a
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bond, a nitrogen atom or a CH, CH 2 C(CN) C(OH) or C(COCH 3 group (when W

represents a nitrogen atom or a CH, C(CN) C(OH) or C(COCH3 group, the group Z-B

attaches to the W ring atom);

when X represents a or group, Z represents a bond, an oxygen or

sulphur atom or a CH 2 CH2CH2 CO, CHOH, OCH 2 NH, NHCO or NHCONHCH 2

group, when X represents a -N(R5)-CH 2 group, Z represents a CH 2CH 2 or CH20 group

or Z and B together represent a 2,3-dihydro-benzo[1,4]dioxin-2-yl- group; and

except as aforesaid, B represents a monocyclic or bicyclic aryl group or a monocyclic

or bicyclic heterocycle, each of which is optionally substituted;

or an enantiomer, diastereomer, N-oxide, crystalline form, hydrate, solvate or

pharmaceutically acceptable salt of such a compound.

2. A compound according to claim 1 in which R1 represents a hydrogen atom.

3. A compound according to either claim 1 or claim 2 in which R2 represents a

hydrogen atom.

4. A compound according to any one of claims 1 to 3 in which Y represents a CH 2

group.

A compound according to any one of claims 1 to 4 in which Q represents a

carbonyl group.

6. A compound according to any one of claims 1 to 5 in which n is 1.

7. A compound according to any one of claims 1 to 6 in which X represents a 1,4-

piperazin-di-yl group.
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8. A compound according to claim 7 in which Z represents a bond.

9. A compound according to any one of claims 1 to 8 in which A represents a

cyclohexyl group.

A compound according to any one of claims 1 to 9 in which B represents a

monocyclic aryl group or a bicyclic heterocycle, each of which is optionally

substituted.

11. A compound according to claim 10 in which B represents a 4-indolyl or 2,3-

dihydrobenzo[1 ,4]dioxin-5-yl group.

12. A compound according to claim 10 in which B represents a phenyl group

substituted with one or more substituents selected from fluorine and chlorine atoms and

methoxy, trifluoromethoxy and 2,2,2-trifluoroethoxy groups.

13. A compound according to claim 12 in which B represents a 2-methoxyphenyl or

4-fluoro-2-methoxyphenyl group.

14. A compound according to claim 1, which compound is one of the following:

1-(1 -cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-

piperazine, -cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-

(4-indolyl)-piperazine,

-cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-

piperazine,

1-(1 -cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2-

methoxyphenyl)-piperazine,

-cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinoline-2-yl)-ethyl]-4-(2-

methoxyphenyl)-piperazine,

1-(1 -cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-[2-(2,2,2-

trifluoroethoxy)-phenyl]-piperazine,
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1-(1-cyclohexanearbonyl-6-fluoro- 1,2,3,4-tetrahydroquinoline-2-ylinethyl)-4-[2-

(2,2,2-trifluoroethoxy)-phenyl]-piperazifle,

1 -1 -(2-ethylbutanoyl)- I ,2,3,4-tetrahydroquinoine-2-ylrnethyI-4-2-(2,2,2-tifluoroethoxy)-

phenylil-piperazine,

1 -(3-methoxypropionyl)- 1,2,3 ,4-tetrahydroquinoline-2-yhnethyll- 4-E2-(2,2 2

trifluoroethoxy)-phenyl]-piperazine,

1 -(3-benzyloxypropionyl)- 1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-E2-(2,2,2-trifluoro-

ethoxy)-phenyl] -piperazine,

1-[l -(3-benzyloxypropionyl)-l ,2,3,4-tetrahydroquinioline-2-ylmethyl]- 4 4-ifdolyl)-

piperazine,

1-El -(3-hydroxypropionyl)- 1 ,2,3,4-tetrahydroquinoline-2-ylrnethyl]- 4 2

(2,2,2-trifluoroethoxy)-pheXyl]-piperazifle,

1-El -(3-inethoxypropionyl)- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl-4-( 4-ildolyl)-

piperazine,

1-El1 -(3-isopropoxypropioniyl)- 1,2,3 ,4-tetrahycTroquinoline-2-ylmfethyll-4-( 4 -ifldolyl)-

piperazine,

1 1 -acetyl-l ,2,3,4-tetrahydroquinoine-2-y1nethyl]-4-(4-ildolyl)-Piperazile,

1 -(4-morpholinocarbonyl)- 1 ,2,3,4-tetrahydroquinoine-2-ylmethyl- 4 4 -ildolyl)-

piperazine,

1-cyclohexanecarbony1-1,2,3,4-tetrahydroquifolOife-2ymethyl14(1methyl
4 indolyl)-

piperazine,

1 1-cyclohexanecarbonyl1-6-methoxy- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-

(4-indolyl)-piperazine,

1 1 -hydroxypropionyl)- 1,2,3 ,4-tetrah-ydroquinoline-2-ylmethyl]-4-(4-ildolyl)-

piperazine,

1 -eyelohexanecarbonyl1-6-fluoro- 1 ,2,3,4-tetrahydroquinoine-2-ylnethyl)-4-(4-ildolyl)-

piperazine,

1 1-cimethylarninocarbonyl-1I,2,3,4-tetrahydroquinoline-2-ylmethy1)-4-(
4 -ildolyl)-

piperazine,

1 -ethylaminocarbonyl- 1,2,3,4-tetrahydroquinoline-2-ylmethy)-4-(4ifdollY}piperazine,
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1 -cyclohexanecarbonyl- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl)-4-( 1 -isoquinolinyl)-

piperazine,

1 -cyclohexanecarbonyl- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl)-4-(2-

methoxyphenyl)-piperi dine,
1 -(7-benzofuranyl)-4-( 1 -cyclohexanecarbonyl- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl)-

piperazine,

1 -(2-ethylbutanoyl- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-piperazine,

1 -cyclohex-3 -enylcarbonyl- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-

piperazine,

1 -cycloheptanecarbonyl- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-

piperazine,

1 -cyclopentanecarbonyl- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-

piperazine,

1 -benzoyl- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-piperazine

1 -(4-indolyl)-4-( 1 -pentanoyl- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl)-piperazine

1 -Cyclohexanecarbonyl-6-trifluoromethyl- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl)-

4-(4-indolyl)-piperazine,

1 -cyclohexanecarbonyl-6-trifluoromethoxy- 1,2,3 ,4-tetrahydroquinoline-2-

ylmethyl)-4-(4-indolyl)-piperazine,

1 1 -benzylamninopropionyl)- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-

piperazine,

1 -aminopropionyl- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-piperazine,
1 -(4-indolyl)-4[ 1-(3 -methylaminopropionyl- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl]-

piperazine,

1-[i1 -dimethylaminopropionyl)- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl]-4-

(4-indolyl)-piperazine,

1 -(4-indolyl)-4-( 1 -anilinocarbonyl- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl] -piperazine,
1 -cyclohexanecarbonyl -6-methyl- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl]-4-(4-

indolyl)-piperazine,

1 -(4-indolyl)-4-(l1-pyrrolidinecarbonyl- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl)-

piperazine,
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1-(6-bromo- 1 -cyclohexanecarbonyl- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-

piperazine,

1-(1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinolinie-2-ylmethyl)-4-(4-fluoro-2-

methoxyphenyl)-piperazine,

1 -cyclohexanecarbonyl- I ,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2-rnethyl-4-indolyl)-

piperazine,

1 -cyclohexanearbonyl- I ,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-phenylpiperazine,

1 1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylrnethyl)-4-(2-ethoxyphenyl)-

piperazine,

1 -cyclohexanecarbonyl- 1 ,2,3,4-tetahydroquinoline-2-ylmethyl)-4-( 2

dii-nethoxyphenyl)-piperazine,

I1-(I1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydrocjuinolinie-2-ylinethyt)-4-(2,3J-dihydro-

benzofuran-7-yl)-piperazine,

1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylnethyl)-4-(5-fluoro-2-

niethioxyphenyl)-piperazine,

1 -cyclohexanearbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2-metliylph-enyl)-

piperazine,

1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2-

trifluoromethylphenyl)-piperazine,

1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquLinoline-2-ylmethyl)-4-(2,4-dichlorophelyl)-

piperazine,

1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahlydroquinoline-2-ylmethyl)-4-(2-hydroxypheflyl)-

piperazine,

1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2-isopropoxyphelyl)-

piperazine,

1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylrnethyl)-4-(2-fluoro- 5 

rnethylphenyl)-piperazine,

1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2,3-dirnethyl-4-

indolyl)-piperazine,

1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyL)-4-(2-chloro-5-

fluorophenyl)-piperazine,
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1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylmthyl)-4-(5-fuoro- 2

methylphenyl)-piperazine,

1 -[(2,3-dih-ydro- 1 ,4-benzodioxin-5-yl)]-4-( 1-cyclohexanecarbonyl- 1,2,3,4-

tetrahydroqui-noline-2-ylmethyl)-piperazine,

1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-Y'lrnethy1)- 4 2

trifluorometholxyphenyl)-piperazine,

1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-fluoro -2-

rnethylphenyl)-piperazine,

1-(l -cyelohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylnethyl)-2,5-dichlorophelyl)-

piperazifle,

1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylnethyl)-4-[ 4-fluoro-2 2 2 2

trifluoroethoxyphenyl)]-piperazine,

1-(l1 -cyclohiexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ynethyl)-4-(2-pyrimidilYl)-

piperazine,

1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoine-2-ylnethyl)-4-(-quiloliflyl)-

piperazine,

1-(5-chloro-2-cyanophenyl)-4-(1 -cyclohexanecarbonyl-1I,2,3,4-tetrahydroquinoline-2-

ylrnethyl)-piperazine,

1 -(5-cyano-2-inethoxyphenyl)-4KlI -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-

ylmethyl)-piperazine

1-(l -acetyl-4-indolyl)-4-(1 -cyclohexanecarbonyl-1 ,2,3,4-tetrahydroquinoline-2-ylinetlhyl)-

piperazine,

1-(l -cyclohiexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylmethy)-4-(7-ilyI)-PiPerazile,

1-(3-cyano-4-indolyl)-4-(1 -cyclohexanearbonyl- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl)-

piperazine,

1-(l -cyclohexanearbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylinethy1)-4-(2,4-difluorobelzyl)-

piperazine,

1-(2-bromobenzyl)-4-( 1-cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylnethyl)-

piperazine,

1-(l -cyelohexaniecarbonyl- I ,2,3,4-tetrah-ydroquinoine-2-ylinethy)-4-(2,5-difuorobelzyl)-

pip erazine,
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1-(l -cyclohexanecarbonyl- 1 ,2,3,4-teftahydroquinoline-2-ylmnethyl)-4-( 1 -naplithyl)-

piperazine,

1-(7-bromo-4-indolyl)-4-'(1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl)-

piperazine,

1 -(l1 -cyclohexaniecarbonyl- 1,2,3,4-tetrahydroquinoline-2-ylrnethyl)-4-(3,4-dihydro-2H-

benzo[ dioxepin-6-yl)-piperaine,

1-(2-chlorobenzyl)-4-( I -cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinoline-2-ylrnethyl)-

piperazine,

1 1 -cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinoline-2-ylrnethyl)-4-(6-anethoxy- 2

pyridyl)-piperazine,

1-(1 -cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2,5-diclorobenizyl)-

piperazine,

1-(4-indolyl)-4-( 1 -piperidinocarbonyl- 1 ,2,3,4-tetrahiydroquinoline-2-ylmethyl)-piperazine,

14[1 -(3-cyanopropionyl)- 1,2,3 ,4-tetrahydroquinoline-2-ylrnethyl]-4-(4-indolyl)-piperazifle,

1-(l1 -cycloh-exaniecarbonyl-8-fluoro- 1 ,2,3,4-tetrahydroquinoline-2-ylinethyl)-4-(4-indolyl)-

piperazine,

1-[11 -(3-acetylaininopropionyl)-1,2,3,4-tetrahydroquinolile-2-ylmethyll-4-(4-ildolyl)-

piperazine,

14[1 -(3-carbarnoylaminopropionyl)- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indoly)-

piperazind,

1- 1 1 -['3-bis(acetylamino)-propionyl]- 1,2,3,4-tetrahiydroquinoline-2-ylmethyl}-4-(4-indolyl)-

piperazine,

1-(6-chloro- 1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-

piperazine,

1 -cyclohexanearbonyl- 1,2,3 ,4-tetrahydroquinoline-2-ylrnethyl)-4-(1 -rnethyl-4-

indolyl)-piperazine,

1 -(4-hydroxycyclohexanecarbonyl)- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl] 

indolyl)-piperazine,

1 -(4-hydroxycyclohexanecarbonyl)- 1 ,2,3,4-tetrahydroquinoline-2-ylnethyl] 

indolyl)-piperazine,
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1 -cyclohexanecarbonyl-7-fluoro- 1 ,2,3,4-tetrahydroquinioline-2-ylrnethyl)-4-(4-indolyl)-

piperazine,

1 -cyclohexanecarbonyl-6-phenyl- 1,2,3,4-tetrahycroquinoline-2-ylinethyl)-4-(4-indolyl)-

piperazine,

1 -cyclohexanecarbonyl-2,3-dihydroindole-2-ylmethyl)-4-(4-indolyl)-piperazine,

1 -cyclohexanecarbonyl-8-rnethoxy- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-

indolyl)-piperazine,

1 -cvclohexanecarbonyl-6-liydroxy- 1,2,3,4-tetrahydroquinoline-2-ylrneth-y)-4-(4-indoly)-

piperazine,

S-.(6-bromo- 1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-fluoro-2-

methoxyphenyl)-piperazine,

1 -cyclohexanecarbonyl-8-hydroxy- 1,2,3,4-tetrahydroquinoline-2-ylhnethyl)-4-(4-indolyl)-

piperazine,

I -cyclohexanecarbonyl-6-methyl- I ,2,3,4-tetrahydroquinoline-2-ylrnethyl)-4-(4-fluoro-2-

rnethoxyphenyl)-piperazine,

1 1 -(3-cyanaminopropionyl- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl)]-4-(4-indolyl)-

piperazine,

I -(5-chioro- 1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-fluoro-2-

rnethoxyphenyl)-piperazine,

I -[5-chioro- 1 -(4-inethoxybenzoyl)- 1,2,3 ,4-tetrahydroquinoline-2-ylrnethyll-4-(4-fluoro-2-

methoxyphenyl)-piperazine,

1-(7-chloro- I -cyclohexanecarbonyl- I ,2,3,4-tetrahydroquinoline-2-ylinethyl)-4-(4-fluoro-2-

irnethoxyphenyl)-piperazine,

3-benzyl- 1-(l -cyclohiexanecarbonyl- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl)-piperidine

(upper TLC Rf diastereomer),

3-benlzyl- 1-(l -cyclohexanearbonyt- 1,2,3 ,4-tetrahydroquinoline-2-ylrnethiyl)-piperidine

(lower TLC Rf diastereorner),

1 -(4-chloro-2-i-propoxyphenyl)-4-( I -cyelohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-

ylnaethyl)-piperazine,

1 -(5-chloro-2-fluoropheny1)-4-(1 -cycloh~exanecarbonyl-I ,2,3,A-tetralaydroquinoline-2-

ylnethyl)-piperazine,
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1 1,3-benzothiadiazolyl)]-4-(1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-

ylmethyl).-piperazine,

1 -cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2-ethoxy-4-

fluorophenyl)-piperazine,

1 -(1-cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2-rnethoxy-4-

hydroxyphenyl)-piperazine,

1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylrnethyl)-4-(7-inethoxy-4-

indolyi)-piperazine,

1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2-pyrazinyl)-

piperazine,

1 -(2-cyano-4-nitrophenyl)-4-(1 -cyclohexancearbonyl- 1 ,2,3,4-tetrahydroquinoline-2-

ylrnethyl)-piperazine,

1 1,3-benzoxadiazolyl)]-4-(1-cyclohexanecarbonyl-1 ,2,3,4-tetrahydroquinoline-2-

ylrnethyl)-piperazine,

I1-(I1-cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2-methoxy-5-

trifluoroinethylpheniyl)-piperazine,

1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl)-4- [1 

tetrahydronaphthyl)]-piperazine,

1 -(7-chloro-2,3-dihydro- 1,4-benzodioxin-5-yl)-4-(1 -cyclohexanecarbonyl- 1,2,3,4-

tetrah-ydroquinoline-2-ylmethyl)-piperazine,

1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylmethiyl)-4-(4-pyridyl)-piperazine,

1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylmeth-yl)-4- 

dirnethoxyquinazolinyl)]-piperazine,

I -(4-fluoro-2-rnethoxyphenyl)-4-(1 -cyclohexanecarbonyl-6-nitro-1 ,2,3 ,4-

tetrahydroquinoline-2-ylmethyl)-piperazine,

1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylrnethyl)-4-( I -ethyl-4-indolyl)-

piperazine,

1 -(2-bromo-5 -methoxybenzyl)-4-(1 -cyclohexanecarbony1- I ,2,3,4-tetrahydroquino-line-2-

ylmethyl)-piperazine,

1 -(4-chloro-2-methoxyphenyl)-4-(1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-

ylmethyl)-piperazine,



1 -(4-chloro-2-ethoxyphenyl)-4-( 1 -cyclohexanecarbonyl-i ,2,3,4-tetrahydroquinoline-2-

ylmethyl)-piperaziine,

1 -cyclohexanecarbonyl-i ,2,3 ,4-tetrahydroquinoline-2-ylmethyl)-4-(4-fluoro-2-i-

propoxyphenyl)-piperazine,

1 -cyclohexanecarbonyl-1 ,2,3 ,4-tetrahydroquinoline-2-ylmethyl)-4-(7-methyl-4-indolyl)-

piperazine,

1 -cyclohexanecarbonyl- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl)-4-(2-methoxy-phenoxy)-

piperidine,

1 -[6-(5-acetyl-2-thienyl)- 1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-

fluoro-2-methoxyphenyl)-piperazine,

I1-[lI -cyclohexanecarbonyl-6-(3 ,5-dimethylisoxazol-4-yl)- 1,2,3 ,4-tetrahydroquinoline-2-

ylmethyl]-4-(4-fluoro-2-methoxyphenyl)-piperazine,

1 -cyclohexanecarbonyl-7-methyl- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl)-4-(4-fluoro-2-

methoxyphenyl)-piperazine,

1 -cyclohexanecarbonyl-4-methyl- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl)-4-(4-fluoro-2-

methoxyphenyl)-piperazine,

1 -cyclohexanecarbonyl-8-methyl- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl)-4-(4-fluoro-2-

methoxyphenyl)-piperazine,

1 -(4-indolyl)-4- [1-(2-pyrrolylcarbonyl)- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl]-piperazine,

1-[l1 -(4-dimethylaminobenzoyl)- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-

piperazine,

1 -(4-indolyl)-4- [1-(2-phenylacetyl)- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl]-piperazine,

1-[l1 -(4-cyanobenzoyl)- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-piperazine,

1-[ri -(2-chlorobenzoyl)-1 ,2,3 ,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-piperazine,

1 -(4-chlorobenzoyl)- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-piperazine,

1-[ri -(3-chlorobenzoyl)-1 2,3,4-tetrahydroquinoine-2-ylmethy]-4-(4-indoly1)-piperazine,

1-ri1 -(5-benzo[ 1 ,3]dioxolylcarbonyl)- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl] -4-(4-indolyl)-

piperazine,

1 -cyclopropylcarbonyl- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-piperazine,

1 -(4-indolyl)-4-[1 -(2-methyipropionyl)- 1,2,3,4-tetrahydroquinoline-2-ylmethyl]-piperazine,

1 -(4-Indolyl)-4-[1 -(2-methoxyacetyl)- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl]-piperazine,
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1 -{2-cyclopropylacetyl- 1 ,2,3,4-tetrahydroquinoline-2-ylrnethyl)-4-(4-indolyl)piperazine,

1 -(4-indolyl)-4- [1 -methylbutanoyl)- 1 ,2,3,4-tetrahydroquinoline-2-ylxnethyljpiperazine

1 -(2-furoyl- 1,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-piperazine,

1 -(4-indolyl)-4- [1 -(5-isoxazolylcarbonyl)- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl]-

piperazine,

1 -(4-indolyi)-4-[ 1-(3-tetrahydrofurylcarbonyl)- 1,2,3,4-tetrahyd-roquinoline-2-ylmethiyl]-

piperazine,

1 -(4-indolyl)-4-[ 1-(2-tetrahydrofUrylcarboniyl)- 1,2,3,4-tetrahydroquLinoline-2-ylrnethyl]-

piperazine,

1 -dirnethylbutanoyl)- 1,2,3 ,4-tetrahydroquinioline-2-ylmethyl]-4-(4-indolyl)-

piperazine,

1-[l -(2-Acetoxyacetyl)- I ,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-piperazine,

1 -(4-indolyl)-4- 111-(2-thienylcarbonyl- 1,2,3,4-tetrahydroquinoline-2-ylmethyl]-piperazine,

1 -(4-indolyl)-4-[ 1-(3 -thienylcarbonyl)- 1,2,3,4-tetrahydroquinoline-2-ylnethyl]-piperazine,

1 1-(2-cycloh-exylacetyl)- I ,2,3,4-tetrahydroquinolinle-2-ylmiethyl]-4-(4-indolyl)-piperazine,

1 -(4-indolyl)-4-[l1-(3 -trifluoromethylbenzoyl)-1,2,3,4-tetrahydroquinoline-2-ylnethyl]-

piperazine,

1 -(4-indolyl)-4- [1-(4-trifILuoromethylbenzoyl)-1,2,3,4-tetrahydroquinoline-2-ylmethyl]-

piperazine,

1 -(4-indolyl)-4- -phenyipropionyl)- 1,2,3,4-tetrahiydroquinoline-2-ylmeth-yl]piperazine,

1 -(4-indolyl)-4- Li -(2-rnethoxybenzoyl)- I ,2,3,4-tetrahydroquinoline-2-ylmethyl]piperazine,

1 -(4-indolyl)-4- -(4-methoxybenzoyl)- I,2,3,4-tetrahydroquinoline-2-yhrnethyl]piperazine,

1-[i -(4-fluorophenylacetyl)- 1,2,3 ,4-tetrahiydroquinoline-2-ylrnethyl]-4-(4-indolyl)-

piperazine,

1-[l -(2,6-difluorobenzoy 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-

piperazine,

I -(4-indolyl)-4-[ 1-(2-methoxyphenylacetyl)- 1,2,3,4-tetrahydroquinoline-2-ylmethyl]-

piperazine,

l -(4-chilorophenylac~ty1)- 1 ,2,3,4-tetrahydroquinoline-2-ylinethyl]-4-(4-indolyl)-

piperazine,
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1- (4-indolyl)-4-[1- [2-(4-trifiuoromethylphenyl)-acetyl]- 1,2,3,4-tetrahydroquinoline] -2-

ylmethyl]-piperazine,

1 -(4-indolyl)-4-[i -(2-pyridylcarbonyl)- I ,2,3,4-tetrahydroquinoline-2-ylmethyl]-piperazine

I -(4-indolyl)-4-[1-(3-pyridylcarbonyl)- 1 ,2,3,4-tetrahydroquinoline-2-ylrnethyl]-piperazine

1-(4-indolyl)-4-[1 -(4-pyridylcarbonyl)- 1 ,2,3,4-tetrahydroquinoline-2-ymetliyl]-piperazine

1 -(3,5-diinethyl-4-isoxazolyicarbonyl)- 1,2,3,4-tetrahydroquinoline-2-ylmethyll-4-

(4-iindolyl)-piperazine,

1-[l -(2,2-dirnethyipropionyl)- 1,2,3,4-tetrahydroquinoiine-2-ylmethyl]-4-(4-indoiyi)-

piperazine,

1 -(4-indolyl)-4- -[2-(3-pyridyl)-acetylj- I ,2,3,4-tetrahydroquinoline-2-ylrnethyl]-

piperazine,

1J-[ -acetyl-4-piperidinylcarbonyl)-1 ,2,3,4-tetrahydroquinoliine-2-ylmethyl]-4-(4-indolyl)-

piperazine,

1 -(4-indolyl)-4-[ 1-[2-(2-thienyiacetyi)] -1,2,3,4-tetrahydroquinoline-2-ylrnethyil-piperazine,

1 -(4-indolyl)-4-[1 -thienylacetyl)] -1 ,2,3,4-tetrahydroquinoline-2-ylrnethyi]-piperazine,

1 -(4-indolyl)-4-[ I-[3-(3-pyridylpropionylj- 1 ,2,3,4-tetrahydroquinoline-2-yrnethyl]-

piperazine,

1 -(4-indolyl)-4- [1-(2-phenoxyacetyl)- 1,2,3,4-tetrahydroquinoline-2-ylrnethyl]-piperazine,

1 -(4-indolyl)-4-L1 -[2-(4-rnethoxyphenylacetyl)]- -1,2,3,4-tetrahydroquinoline-2-ylrnethyl]-

piperazine,

1 -(4-indolyl)-4-Li -(2-phenylrnethoxyacetyl)- 1 ,2,3,4-tetrahydroquinoline-2-ylnethyl] 

piperazine,

1-[l -[2-(2-chlorophenylacetyl)]- 1 ,2,3,4-tetrahydroquinoiine-2-ylrnethyl]-4-(4-indolyl)-

piperazine,

1-f -[2-(N-benzoyl-N-rnethyl)-ar-ninoacetyl]-1I,2,3,4-tetrahydroquinoiine-2-ylmethyl 

(4-indolyl)-piperazine,

1 -(4-indolyl)-4-[ 1-(1 -methiyl-3 -indolylcarbonyl)- 1,2,3,4-tetrahydroquinoline-2-yliinethyl]-

piperazine,

i-Li -[2-(4-dirnethylaininophenylacetyl)]- 1,2,3,4-tetrahydroquinoiine-2-ylnethyl]-4-

(4-indolyl)-pi erazine,
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1 -(5-benzor 1,31 dioxolylacetyl)- 1 ,2,3,4-tetrahydroquinoine-2-ylmethy]-4-(4-indolyl)>

piperazine,

1 [2-(2-chlorophenoxyacetyl)- 1,2,3,4-tetrahydroquinoine-2-ylmehy1-4-(4-indoly)-

piperazine,

1-[l [2-(4-chlorophenoxyacetyl)- I ,2,3,4-tetrahydroquinoline-2-ylrnethyl]-4-(4-indolyl)-

piperazine,

1 -(4-indolyl)-4-[ 1-(2-morpholino-5-pyridylcarbonyl]- 1 ,2,3,4-tetrahiydroquinoline-2-

ylrnethayl]-piperazine,

1 -(4-indolyl)-4-[1 -(5-rnetliyl-4-isoxazolylcarbonyl)- 1 ,2,3,4-tetrahydroquinoline-2-

ylrnethyl]-piperazine,

1 -(4-indolyl)-4-[ I-(5-oxo-2-pyrrolidinylacetyl)- 1 ,2,3,4-tetr-ahydroquinoline-2-ylinethyl]-

piperazine,

I -(4-indolyl)-4-[ 1-(2-rnethyl-5-piperidinosulphonyl-3-ftiroyl)- 1,2,3,4-tetraliydroquinoline-2-

ylinethyl] -piperazine,

1 -(4-indolyl)-4- [1-(2-methyl-5-morpholinosulphonyl-3-furoyl)- 1,2,3 ,4-tetrahydroquinoline-

2-ylinethyl]-piperazine,

1 -(4-indolyl)-4- 1-[l -(p-tolylsulplionyl)-3-pyrrolylcarbonyl]-1 ,2,3,4-tetrahydroquinoline-2-

ylrnethyl I -piperazine

1 -(4-indolyl)-4- [1-(2-methyl-5-dimethylsulphamoyl-3-fiiroyl)- 1 ,2,3,4-tetrahydroquinoline-

2-ylrnethyl]-piperazine,

1 -(4-indolyl)-4- 1-[2-methyl-5-( 1-pyrrolidiniylsulpharnoyl)-3-fiiroyl)- 1,2,3,4-

tetrahydroquinoline-2-ylmethy]j-piperazine,

1 -adai-nantylearbonyl)-1 ,2,3,4-tetrahydroquinoline-2?-ylmethyl]-4-(4-indolyl)-piperaz'ne,

1 -(4-indolyl)-4- [1 -(3-phenoxypropionyl)- 1,2,3,4-tetrahydroquinoline-2-ylrnethyl]-

piperazine,

1 -(4-indolyl)- 1.41 -(4-phenoxybutanoyl)-1 ,2,3,4-tetrahyclroquinoline-2-ylmethyl]-piperazine,

1 -(4-indolyl)-4-[ 1-(2 -fluorophenylacetyl)- 1,2,3 ,4-tetraiaydroquinoline-2-ylmethyl]-

piperazine,

1 -(4-indolyl)-4-[ 1-(2-trifluoromethyl-phenylacetyl)- 1 ,2,3,4-fetrahydroquinoline-2-

ylrnethyl]-piperazine,
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1 1 -(2-bicyclo[2.2.2]octylcarbonyl)- 1 ,2,3,4-tetrahydroquinoline-2-ylrnethyl]-4-(4-indolyl)-

piperazine,

1-(4-indolyl)-1 -El -(4-phenylbutanoyl)- I ,2,3,4-tetrahydroquinoline-2-ylrnethyl]-piperazine,

l-(4-indolyl)-4-El -rethoxybenzoyl)- 1 ,2,3,4-tetrahiycroquinoline-2-ylmethyl]-piperazine,

l-[1 -(4-hydroxybenzoyl)- 1,2,3,4-tetrahydroquinoline-2-ylrnethyl]-4-(4-indolyl)-piperazine,

1-[l -(4-ethoxybenzoyl)- 1,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-piperazine,

1 -(4-indolyl) -(4-rnethylbenzoyl)- 1 ,2,3,4-tetrahydroquinolie-2-ylmethiyl]-piperazinie,

1 -[(N-benzyl-N-inethanesulphonyl)-2-aminoacetyl]- 1,2,3 ,4-tetrahydroquinoline-2-

ylmeth-yl]-4-(4-indolyl)-piperazine,

1-(4-indolyl)-4- [1-(2-(S)-5-oxopyrrolidinylcarbonyl)- 1,2,3,4-tetrahydroquinoline-2-

yhmethyl]-piperazine,

1 -(4-indolyl)-4-[ 1-(2-(R)-5-oxopyrrolidinylearbonyl)- 1 ,2,3,4-tetralhydroquinolinie-2-

ylmethyl]-piperazine,

1 -(4-indolyl)-4-[1 -methylanilinocarbonyl)-1 ,2,3,4-tetrahydroquinoline-2-ylmethyl]-

piperazine,

1 -(4-indolyl) -methylanilinocarbonyl)- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl] 

piperazine,

1 -(4-fluoroanilinocarbonyl)- 1,2,3,4-tetrahydroquinoline-2-ylnethyl)-4-(4-indolyl)-

piperazine,

1 -(4-indolyl)-4- [1-(4-methylanilinocarbonyl)- 1,2,3,4-tetrahydroquinoline-2-ylrnethyl]-

piperazine,

1 -(4-indolyl)-4-[ S)-1 -phenylethylaininocarbonyl)-1I,2,3,4-tetrahydroquinloline-2-

ylmethyl]-piperazine,

1 -(4-indolyl)-4-[ iR)-l1-phienylethylaminocarbonyl)- 1,2,3,4-tetrahydroquinolille-2-

ylrnethyl)-piperazine (diastereolsorner A),

1 -(4-Indolyl)-4-[ 1 I -phenylethylaminocarbonyl)- 1,2,3 ,4-tetrahydroquinoline-2-

ylmethlyl]-piperazine 1 diastereoisorners mixture),

I -(4-indolyl)-4-[1 -methiylethylam-inocarbonyl)- 1,2,3,4-tetrahydroquinoline-2-ylrnethyli-

piperazine,

I -(4-indolyl)-4- [1-methylaininothiocarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl)-

piperazine,
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1 -benzylaminocarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-indolyl)-

piperazine,

1 -(4-indolyl)-4- [1 -(2-phenylethylaminocarbonyl)- I ,2,3,4-tetrahydroquinoline-2-ylmethyl] 

piperazine,

1 -(4-indolyl)-4-(1 -pentylaminocarbonyl- 1,2,3,4-tetrahydroquinoline-2-ylmethyl] -piperazine,

I1-dimethylethylamninocarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-

indolyl)-piperazine,

1-(4-indolyl)-4- [(4-inethoxyph-enylaminocarbonyl)- 1 ,2,3,4-tetrahydroquinoline-2-yhiiethyl]-

piperazine,

1 -(4-indolyl)-4- [(4-methioxyphenylmethylaminocarboniyl)- 1,2,3,4-tetrahydroquinoline-2-

ylrnethy1]-piperazine,

1 -(4-indolyl)-4- [1I -phenylsuiphonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl] -piperazine,

1 -(4-indolyl)-4-[ 1-(2-thienylsulphonyl)-1 ,2,3 ,4-tetrahydroquinoline-2-ylrneth-yl] -piperazine,

1 -(4-indolyl)-4- 1-(4-inethoxyphienylsuiplionyl)- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl] 

piperazine,

1 -(4-indolyl)-4- 1-(4-methylphenylsuiphonyl)- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl 

piperazine,I

I- [i -(4-fluorophenylsuiphonyl)- I ,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-indolyl)-

piperazine,

1- [l -(4-cyanophenylsulphonyl)- 1 ,2,3,4-tetrahydroq-uinoline-2-ylmethyl] -4-(4-indolyl)-

piperazine,

1 -(4-itndolyl)-4-[ 1-belizylsulphoniyl- 1,2,3,4-tetrah-ydroquinoline-2-ylrneth-yl]-piperazine,

1 1-tert-butoxycarbonylaminoacetyl- 1,2,3 ,4-tetrah-ydroquinoline-2-ylmethyl)-4-(4-indolyl)-

piperazine,

I-[i1 -tert-butoxyoarbonylamino-propionyl)- 1 ,2,3,4-tetrahydroquinoline-2-ylnethyl] 

indolyl)-piperazine,

1 1 -tert-butoxycarbonyl-3-indolyl-acetyl)- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl] 

indolyl]-piperazine,

1 -El -(I1-tert-butoxycarboinyl-4-piperidylearbonyl)- 1 ,2,3,4-tetrahydroquinoline-2-ylinethyl] 

4-(4-indolyl)-piperazine,
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1-11I -(1-tert-butoxycarbonyl-2R-pyrrolidin-2-ylcarbonyl)- 1 ,2,3,4-tetrahydroquinoline-2-

ylmethyl]-4-(4-indolyl)-piperazine,

1- [1 -tert-butoxycarbonyl-2S-pyrrolidir-2-ylcarbbnyl)- 1,2,3 ,4-tetrahydroquinoline-2-

ylmethyl]-4-(4-indolyl)-piperazine,

1-(l -cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylmethyl)-2-(L-hydroxybenzyl)-

piperidine,

1 -cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-yln'cthyl)-4-(2,6-dirnethylph-enyl)-

piperidine,

2-(4-chlorophenyl)- 1 -cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylmethyl)-

piperidine,

1-(l1 -cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylrnethyl)-4-phenylpiperidine,

4-benzoyl- I1-(I1 -Cyclohexanecarbonyl- 1,2,3 ,4-tetrahydroquinolin-2-ylmethyl)-piperidine,

1 -cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin--2-ylrnethyl)-4-(2-nitrophenyl)-

piperazine,

1 -cycl ohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylmethiyl)-4-(3 -trifluoroinethyl-2-

pyriclyl)-piperazine,

1-(l -cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylrnethyl)-4-(4-fluoro-2-

nitrophenyl)-piperazine,

I1-(I -cyclohexaniecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylrnethyl)-4-(2,3-clichlorophenyl)-

piperazine,

1-(l -cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(3 -eyano-2-pyridyl)-

piperazine,

1 -cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinoliin-2-ylrnethyl)-4-(3,4-dichlorophenyl)-

piperazine,

1-(l -cyclohexanecarbonyl- 1,2,3,4-tetrahyclroquinolin-2-ylinethyl)-4-(2-ethylphenyl)-

piperazine,

1-(4-chloro-3-trifluoromethylpheniyl)-4-(1-cyclohexanecarbonyl-1 ,2,3 ,4-tetrahydroquinolin-

2-ylrnethyl)-piperazine,

1-(2-cyanophenyl)-4-(1 -cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylmethyl)-

piperazine,
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1 -cyclohexanearbonyl-1 ,2,3,4-tetrahiydroquinolin-2-ylrnethyl)-4-(2,4-dimethoxyplienyl)-

piperazine,

1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2-rnethylthiophenyl)-

piperazine,

1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquilnolin-2-ylmethyl)-4-(3,4-dirnethoxyphenyl)-

piperazine,

1 -cycLohexanecarbonyl- 1 ,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(3-hiydroxyphenyl)-

piperazine,

1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2,4-difluorophenyl)-

pip erazine,

-chloro-2-rnethoxyphenyl)-4-( 1 -cycloliexanecarbonyl- 1,2,3 ,4-tetrahydroquinoliin-2-

ylmethyl)-piperazine,

1-(1 -cycloh-exanecarbonyl- 1 ,2,3,4-tetrahydroquinolin-2-ylrneth-yl)-4-(6-rnethyl-2-pyridyl)-

piperazine,

1-(1 -cyclohexanecarboinyl- 1 ,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(4-methylphenyl)-

piperazine,

1-(l -cyclohexanlecarbonyl- 1 ,2,3,4-tetrahydroquinolin-2-ylm'ethyl)-4-(4-

trifluorornethylphenyl)-piperazine,

1 -chlorophenyl)-4-( 1 -cyclohexanecarbonyl- I ,2,3,4-tetrahydroquinolin-2-ylinethyl)-

piperazine,

I -(2-chlorophenyl)-4-( 1 -cyclohexanearbonyl- 1 ,2,3,4-tetrahydroquinolin-2-ylrnethyl)-

piperazine,

1 -cyclohexanecarbonyl- I ,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(3-rnethioxyphenyl)-

piperazine,

1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinolin-2-ylmnethyl)-4-(4-fluorophenyl)-

piperazine,

1 -(4-acetylphenyl)-4-( 1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinolin-2-ylmethyl)-

piperazine,

1 -cyclohexanecarbonyl- 1,2,3 ,4-tetrahydroquinolin-2-ylrnethyl)-4-(4-hydroxyph-enyl)-

piperazine,
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1 -(5-chloro-2-rnethylphenyl)-4-( 1 -cyclohexanearbonyl- 1 ,2,3,4-tetraliydroquinolin-2-

ylmethyl)-piperazine,

1 -(1-cyclohexanearbonyl- 1 ,2,3,4-tetrahydroquiniolin-2-ylmethyl)-4-(3-methyl1phenyl)-

piperazine,

1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinolin-2-ylrnethyl)-4-(2-niitro-4-

trifluoromethylphenyl)-piperazine,

1 1-cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinoliri-2-ylrnethyl)-4-(5-trifluoromethyl-2-

pyridyl)-piperazine,

1 -cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(3-chiloro-5-

trifluoroinethyl-2-pyridyl)-piperazine,

1-(5-cyano-2-pyridyl)-4-( 1 -cyclohexanecarbonyl- 1 ,2,3,4-fetrahydroquinolin-2-yhnethyl)-

piperazine,

1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2-methiyl-4-

quinolinyl)-piperazine,

1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-benzyl-piperidine,

I -(benzofuran-3-yl)-4-(1 -Cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinolin-2-ylrnethyl)-

piperidine,

1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquiniolin-2-ylrnethiyl)-4-(4-fluorophenyl)-

piperidine,

1 -cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(3-fluorophenyl)-

piperidine,

1 -cyclohexanearbonyl- 1 ,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2-fluorophenyl)-

piperidine,

4-(4-chlorophenyl)- 1 -cyclohexanecarbonyl- 1,2,3 ,4-tetrahydroquinolin-2-ylrnethyl)-

piperidine,

1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinolin-2-ylmethyL)-4-(4-

trifluoromethylphenyl)-piperidine,

1 -cyclohexan-ecarbonlyl- 1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(3-

trifluorornethylphenyl)-piperidine,

1 -cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylrnethyl)-4-[5-{2-furyl)-2H-3-

pyrazolyl] -piperidine,
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1-(l -cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylrnethyl)-4-(4-methoxyphenyl)-

piperidine,

1-(l -cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylrnethyl)-4-(3-methoxyphenyl)-

piperidine,

1-cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolirn-2-ylrnethyl)-4-(4-fluorobenzoyl)-

piperidine,

I1-(I1 -Cyclohexanecarbonyl- 1 ,2,3,4-tetraliydroquinolin-2-ylmethyl)-4-benzylureido-

piperidine,

1-(l1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinolin-2-ylinethyl)-2-(4-rnethoxybenzyl)-

piperidine,

1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinolin-2-ylmethyl)-2-(4-fluorobenzyl)-

piperidine,

I1-(l -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinolin-2-ylrnethyl)-4-(2,3 -dichlorophenyl)-

piperidine,

I1-(I -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2,6-difluorophenyl)-

piperidine,

4-(2-chloro-6-fluorophenyl)- 1 -cyclohexanecarbonyl- 1,2,3,4-tetrahiydroquinolin-2-

ylmethyl)-piperidine,

1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahiydroquinolin-2-ylmethiyl)-4-(2,5 -dirnethylphenyl)-

piperidine,

1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquainolin-2-ylrnethyl)-4-(3-methylphenyl)-

piperidine,

1 -cyclohexaniecarbonyl- 1 ,2,3,4-tetrahydroquinolin-2-ylrnethyl)-4-(2-methylphenyl)-

piperidine,

1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinolin-2-ylinethyl)-4-(3-fluoro-2-

inethylphenyl)-piperidine,

1 -cyclohexanecarbonyl-1 ,2,3,4-tetrahydroquinolin-2-yh-nethyl)-4-(3,5-diflulorophenyl)-

piperidine,

1 -cyclohexanecarbonyl- 1,2,3,4-tetrahydroquino~lin-2-ylmethyl)-4-(2,5-difluorophenyl)-

piperidine,
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I -cyclohexanearbonyl- 1 ,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(3 

piperidine,

4-(3-bromophenyl)- 1 -cyclohexanearbonyl- 1,2,3,4-tetrahydroquinolin-2-ylmethyl)-

piperidine,

4-(2-broinophenyl)- 1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinolin-2-ylmethyl)-

piperidine,

4-(4-butoxyphenyl)- 1 -cyclohexanecarboniyl- I ,2,3,4-tetraliydroquinolini-2-ylmethyl)-

piperidine,

1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinolin-2-yh-nethyl)-4-(2-fluorophenyl)-

piperazine,

1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(6-chloro-2-pyridyl)-

piperazine,

1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinolin-2-ylrnethyl)-4-(3 ,5-dicloro-4-

pyridyl)-piperazine,

1-(4-arninophenyl)-4-( 1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinolin-2-ylmethyl)-

piperazine,

4-(3 -chlorophenyl)- I1-(l1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinolin-2-ylrnethyl)-

piperidine,

4-(2-chlorophenyl)- 1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinolin-2-yhnethyl)-

piperidine,

1 -cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylmethyl)-2-(2-pyridyl)-pyrrolidine,

1 -cyclohexanecarbonyl-1 ,2,3,4-tetrahydroquinolin-2-ylrnethyl)-2-(2-thienyl)-pyrrolidine,

1-(l1-cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylrnethyl)-2-phenylpyrrolidine,

1 -cyclohexanecarbonyl- 1,2,3,4-tetrah-ydroquinolin-2-ylmethyl)-2-(2,4-dirnethoxyphenyl)-

pyrrolidine,

1 -cyelohexaniecarbonyl- 1,2,3,4-tetralhydroquinolin-2-ylmethyl)-2-(3 -pyridyl)-pyrrolidine,

1 -cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylrnethyl)-2-benzylpyrrolidine,

1 -cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylinetliyl)-4-(3,5-dirnethoxypheniyl)-

piperazine,

I1-(I -cyclohexanecarbonyl- 1 ,2,3,4-teftahydroquinolin-2-ylmethyl)-2-(2-furyl)-pyrrolidine,
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1-(1 cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylinethyl)-2-(4-methoxybelnzyl)-

pyrrolidine,

1 -cyclohexanecarbonyl-1 ,2,3,4-tetrahydroquinolin-2-ylmethyl)-2-(4-chlorophenyl)-

pyrrolidine,

1 -cyclohexanecarbonyl-1 ,2,3,4-tetrahydroquinolin-2-ylmethyl)-2-(2-indolyl)-pyrrolidine,

1 -cyclohexanecarbonyl-1 ,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2-

trifluoromethylphenyl)-piperidine,

1 -cyclohexanecarbonyl-2-{N-[2-(2-methoxyphenoxy)-ethyl]-N-neth-yl-aminonehyl}-

I ,2,3,4-tetiahydroquinoline,

1 -cyclohexanpcarbony1-2- [N-(2,3-dihydro-benzo [1,4]dioxin-2-ylmethyl)-N-methyl-

aininomethyl] 1,2,3,4-tetrahydroquinoline,

1 -cycloliexaniecarbonyl-2-{fN- [2-(2-chlorophenoxy)-ethyl] -N-methyl-aminomethyl} 1,2,3,4-

tetrahydroquinoline,

1 -cyclohexanecarbonyl-2-{IN-[2-(2-trifluoromethoxyphenoxy)-ethyl]-N-rnethyl-

arninomethyl} -1 ,2,3,4-tetrahydroquinoline,

1 -cyclohexanecarbonyl-2- {N-[2-{4-indolyloxy)-ethyl] -N-methyl-aminomethyl} 1,2,3,4-

tetrahiydroquinolinie,

1-cyclohexanecarbonyl-2- [2-(8-quinolyloxy)-ethyl]-N-rnethyl-aminomethyl} -1,2,3,4-

tetrahydroquinoline,

1-(4-chloro-2-nitrophenyl)-4-(1-cyclohexaniecarbonyl-1 ,2,3,4-tetrahydroquiniolin-2-

ylmethyl)-piperazine,

I1-(l1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(2-trifluoromethyl-4-

quinolinyl)-piperazine,

4-(l1 -benzimidazolyl)- 1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinolin-2-ylmethiyl)-

piperidine,

1 -cyclohexanecarbonyl- I ,2,3,4-tetrahydroquinolin-2-ylmethyl)-2-(4-methoxyphenyl)-

piperidine,

I1-(l1 -cyclohexanecarbonyl- I ,2,3,4-tetrahydroquinolin-2"-ylmethyl)-4-(2,6-dichlorophenyl)-

piperidine,

1 -cyclohexanecarbonyl- I ,2,3,4-tetrahyclroquinolin-2-ylmethyl)-4-(2-pyridyl)-piperazinie,

1 -cyclohexanecarbonyl- I ,2,3,4-tetrahydroquinolin-2-ylrnethyl)-4-(4-quinolyl)-piperazine,
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1-(1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(7-r-neth-oxy-4-

quinolyl)-piperazine,

1-(4-fluoro-2-rnethoxyphenyl)-4-[l1-(2-methylanilinocarboniyl)- I ,2,3,4-tetrahydroquinolin-6-

methyl-2-ylmethyl] -piperazine,

1 -(4-fluoro-2-methoxypheny)-4- [1-(4-rnethylanilinocarbonyl)-1 ,2,3 ,4-tetrahydroquinolin-6-

methyl-2-ylmethyl] -piperazine,

I -(t-butylearbainoyl)- 1 ,2,3,4-tetrahydroquinolin-6-methyl-2-ylmethyl] -4-(4-fluoro-2-

rnethoxyphenyl)-piperazine,

1 -(4-fluoro-2-rnetlioxyphenyl)-4-(l -pentylaminocarbonyl- 1 ,2,3,4-tetrahydroquinolin-6-

rnethyl-2-ylrnethyl)-piperazine,

1 -(4-fluoro-2-methoxyphenyl)-4-[(2-thienylacetyl)- 1,2,3,4-tetrahydroquinolin-6-methyl-2-

ylmethyll-piperazine,

1 -(4-fluoro-2-inethoxyphenyl)-4-[(3-thieniylacetyl)- 1,2,3,4-tetrahydroquinolin-6-rnetliyl-2-

ylinethyl]-piperazine,

1 -cyclohexylacetyl- 1,2,3 ,4-tetrahydroquinolin-6-methyl-2-ylmethyl)-4-(4-fluoro-2-

rnethoxyphenyl)-piperazine,

I- -[1-(4-cyanobenzoyl)- 1,2,3,4-tetrahiydroquinolin-6-methyl-2-ylrnethyl] -4-(4-fluoro-2-

inethoxyphenyl)-piperazinie,

1 -(4-fluoro-2-methoxyphenyl)-4-[1 -(4-rnethoxybenzoyl)- 1,2,3 ,4-tetrahydroquinolin-6-

rnethyl-2-ylmethyl)-piperazine,

1-[i1 -(4-chlorobenzoyl)- I ,2,3,4-tetrahydroquinolin-6-rnethyl-2-ylmethyl]-4-(4-fluoro-2-

rnethoxyphenyl)-piperazine,

1 [1I -(benzo 1,3]dioxol-5-ylcarboniyl)- 1 ,2,3,4-tetrahiydroquinoliu-6-inetliyl-2-ylinethyl]-4-(4-

fluoro-2-methoxyphenyl)-piperazine,

1- [I -(2-chlorophenylacetyl)- 1 ,2,3,4-tetrahydroquinolin-6-methyl-2-ylmethyl]-4-(4-fluoro-2-

rnethoxyphenyl)-piperazine,

1 -(4-fluoro-2-meth-oxyphenyl)-4- I -methyl-3-indolylearbonyl)- 1,2,3,4-

tetrahydroquinolin-G-inethyl-2-ylmethyl] -piperazine,

1 -cycloheptanecarbonyl- 1 ,2,3,4-tetrahydroquinolin-6-methyl-.2-ylmethyl)-4-(4-fluoro-2-

inethoxyphenyl)-piperazine,
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1 -(4-fluoro-2-methoxyphenyl)-4-( 1-phenylsulphonyl-1 ,2,3 ,4-tetrahydroquinolin-6-methyl-2-

ylinethyl)-piperazine,

1 -(4-fluoro-2-mnethoxyplhenyl)-4-(1 -benzylsulphonyl- 1,2,3 ,4-tetrahydroquinolin-6-methyl-2-

ylmethyl)-piperazine,

1 -(4-fluoro-2-rnethoxyphenyl)-4- [1 -(4-methoxyphenylsuiphonyl)- 1,2,3,4-

tetrahydroquinolin-6-methyl-2-ylmethyl]-piperazine,

1 -(4-fluoro-2-mathoxyphenyl)-4-[ 1-(4-methylphenylsulphonyl)- 1,2,3 ,4-tetrahydroquinolin-

6-meth-yl-2-ylmethyl] -piperazine,

1- [1-(4-cyanophenylsulphonyl)- 1,2.3,4-tetrahydroquinolin-6-methyl-2-ylrnethyl]-4-(4-

fluoro-2-rnethoxyphenyl)-piperazine,

1- [1-(4-fluoropheniylsuiphonyl)- 1,2,3,4-tetrahydroquinolin-6-methyl-2-ylrnethylI 

fluoro-2-methoxyphenyl)-piperazine,

1-(4-fluoro-2-methoxyphenyl)-4-[ 1-(3-methylbutanoyl)- 1,2,3,4-tetrahydroquinolin-2-

ylmethyl]-piperazine,

1-(3,3-diinethylbutanoyl- I ,2,3,4-tetrahydroquinolin-2-ylniethyl)-4-(4-fluoro-2-

1-nethoxyhenyl)-piperazine,

1-(l -cyelopropylacetyl- 1 ,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(4-fluoro-2-

rnethioxyhenyl)-piperazine,

1 -(4-fluoro-2-rnethoxyphenyl)-4-[1 -(2-pyrrolylcarbonyl)- 1,2,3,4-tetrahydroquinolin-2-

ylrnethyl]-piperazine,

1 -(4-fluoro-2-inethoxyphenyl)-4-[1 -(2-furoyl)- 1 ,2,3,4-tetrahydroquinolin-2-ylrnethiyl] 

piperazine,

1 -(4-fluoro-2-inethoxyphenyl)-4- [1 -(4-inethoxybenzoyl)- 1 ,2,3,4-tetrahydroquinolin-2-

ylrnethy]-piperazine,

1-El -(4-cyanobenzoyl)- 1 ,2,3,4-tetrahydroquinolin-2-ylmethy]-4-(4-fluoro-2-

inethoxyphenyl)-piperazine,

1 [1 -acetyl-4-piperidinylcarbonyl)- 1,234tta yrqioi-2ymti]4(-loo2

melhoxyphenyl)-piperazine,

1 -(4-fluoro-2-methoxyphenyl)-4-[ 1-(2-thienylacetyl)- 1,2,3 ,4-tetrahydroquinolin-2-

ylmethyl]-piperazine,
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1 -(4-fluoro-2-inethoxyphenyl)-4-[l1-(3-thienylacetyl)-1 ,2,3,4-tetrahydroquinolin-2-

ylmethyl]-piperazine,

1 -cyclobutylcarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylrnethy)-4-(4-fluoro-2-

rnethoxyphenyl)-piperazine,

1-(4-fluoro-2-methoxyphenyl)-4-[1 -(4-phenoxybutanoyl)- 1,2,3,4-tefrahydrcoquinolin-2-

ylmethyl]-piperazine,

1-(4-fluoro-2-inethoxyphenyi)-4-(1 -phenylsulphonyl-1 ,2,3,4-tetrahydroquinolin-2-

ylinethyl)-piperazine,

1 -benzylsulphoniyl- 1,2,3,4-tetrahydroquinolin-2-ylinethyl)-4-(4-fluoro- 2

rnethoxyphenyl)-piperazine,

1 -(4-fluoro-2-rnethoxyphefiyl)-4-[1 -(2-methylanilinocarbonyl)- 1,2,3,4-tetrahyclroquinolin-2-

ylirnethyl]-piperazine,

1 [1I -(t-butylcarbamoyl)- 1 ,2,3,4-tetrahydroquinolin-2-ylmethy] -4-(4-fluoro-2-

1-nethoxyphenyl)-piperazine,

1 -isoquinoliniyl)-4- [1 -methylbutanoyl)- 1 ,2,3,4-teftahydroquinolin-2-ylmethyl] 

piperazmne,

1 1 -dimethylbutanoyl)- 1 ,2,3,4-tetrahydroquinoin-2-ylmethy] -4-(-isoquiolili)-

piperazine,

1-f I -(2-cyclopropylacetyl)- 1 ,2,3,4-tetrahydroquinolin-2-ylmethyl] -isoquinolinyl)-

piperazine,

1 -isoquinolinyl)-4- [1 -(2-pyrrolylcarbonyl)- 1 ,2,3,4-tetrahydroquinolin-2-yhnethyl] 

piperazine,

1-[ri -(2-furoyl)- 1 ,2,3,4-tetrahydroquinolin-2-ylrnethylj -4-(l1 -isoquinolinyl)-piperazine,

1 -iso quinolinyl)-4- [1 -(4-rnethoxybenzoyl)- 1 ,2,3,4-tetrahydroquinolin-2-ylmethyl]-

piperazine,

1 1 -(4-cyanobenzoyl)- 1 ,2,3,4-tetrahydroquinolin-2-ylmethyl] -4-(l1 -isoquinolinyl)-

piperazine,

1 1 -acetyl-4-piperidylcarbonyl)- 1 ,2,3,4-tetrahydroquinolin-2-ylrnethyl] 

isoquinolinyl)-piperazine,

1 -isoquinolinyl)-4- [1 -(2-thienylacetyl)- 1 ,2,3,4-tetrah-ydroquinolin-2-ylmethyl] 

piperazine,
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1 -isoquinolinyl)-4-[ 1-(3-thienylacetyl)- 1 ,2,3,4-tetrahydroquinolin-2-ymethyll-

piperazine,

1 -cyclobutanecarbonyl-1 ,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-( 1-isoquinolinyl)-

piperazine,

1 -iso quinolinyl)-4-[l1-(4-phenoxybutanoyl)- 1 ,2,3,4-tetrahydroquinolin-2-ylmethiyl]-

piperazine,

1 -iso quinolinyl)-4-(1 -phenylsulphonyl-1 ,2,3 ,4-tetrahiydroquinolin-2-ylmethyl)-

piperazine,

1 -benzylsulph-onyl- 1,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-(1 -Isoquinolinyl)-

piperazine,

1 -isoquinolinyl)-4-[1 -(2-rnethylanilinocarbonyl)- 1 ,2,3,4-tetrahydroquinolin-2-ylinethyl]-

piperazine,

1 1-(t-butylcarbamoyl)- 1,2,3,4-tetrahydroquinolin-2-ylmethy]-4-(1-Isoquinolinyl)-

piperazine,

1-(2,3-dihydrobenzo[ 1 ,4]dioxin-5-yl)-4-[ 1-(3 -methiylbutanoyl)- 1 ,2,3,4-tetrahydroquinolin-2-

ylrnethyl]-piperazine,

1-(2-cyclopropylacetyl)- 1 ,2,3,4-tetrahydroquinolin-2-ylmethyl]-1-(2,3-

dihydrobenzo[ 1,4] 

I -(2,3-dihydrobenzo[ 1 ,4]dioxin-5-yl)-4-[l1-(2-pyrrolylcarbonyl)- 1,2,3,4-tetrahiydroquinolin-

2-ylrnethyl]-piperazine,

1-(2,3-dihydrobenzo[ 1 ,4]dioxin-5-yl)-4-[ 1-(2-furoyl)- 1 ,2,3,4-tetrahydroquinolin-2-

ylmetliyl]-pipcrazine,

I -(2,3-dihydrobenzo)[1 ,4]dioxin-5-yl)-4-[l1-(4-methoxybenzoyl)- 1 ,2,3,4-tetrahydroquinolin-

2-ylrnethyl]-piperazine,

4-Li -(4-cyanobenzoyl)- 1,2,3,4-tetrahyclroquinolin-2-ylmethyl]- 1-(2,3-

dihydrobeazo 1,4] 

1 -dihydrobenzo[1 ,4]dicoxin-5-yl)-4-[ 1-(2-thienylacetyl)- 1 ,2,3,4-tetrahydroquinolin-2-

ylinethyl]-piperazine,

1 -(2,3-dihydrobenzo[1 ,4]dioxin-5-yl)-4-[1 -(3-thienylacetyl)- 1,2,3,4-tetrahydroquinolin-2-

ylmethyl]-piperazine,
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1-cyclobutanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylmethyl)- 1-(2,3-

dihydrobenzo[1 

1 -(2,3-dihydrobenzo[ 1,4]dioxin-5-yl)-4-[1 -(4-phenoxybutanoyl)- 1,2,3,4-tetrahyclroquinolin-

2-ylinethyl]-piperazine,

1 -(2,3-diliydrobenizo[1 ,4]dioxin-5-yl)-4-(l -pheniylsuiphonyl-1I,2,3,4-tetrahydr-oquinolin-2-

ylmethyl]-piperazine,

1 -benzylsulphonyl-1 ,2,3,4-tetrahydroquinolin-2-ylinethyi)-4-(2,3-

dihydrobenzo [1,4]dioxin-5-yl)-piperazine,

1 -dihydrobenzo[1,4]dioxin-5-yl)-4-[ 1-(2-mnethylanilinocarbonyl)- 1,2,3,4-

tetrahyclroquinolin-2-ylmethyl]-piperazine,

1 -(t-butylcarbamoyl)- 1,2,3 ,4-tetrahydroquinolin-2-ylmethy]-4-(2,3-

dihydrobenzo [1 

1 -(2,3-dihydrobenzo[ 1,4]dioxin-5-yl)-4-[ 1-(3,3-dimethylbutanoyl)- 1,2,3,4-

tetrahydroquinolin-2-yhinethyl-piperazine,

1-(1 -acetyl-4-piperidylecarbonyl)- 1,2,3,4-tetrahydroquinolin-2-ylmethiyl]-l1-(2,3-

dihydrobenzo [1,4]dioxini-5-yl)-piperazine,

1-(2,3-dihydrobenzo[ 1,4]dioxin-5-yl)-4-[ 1-(2,2-dimethylbutanoyl)- 1,2,3,4-

tetrahydroquinolin-2-ylmethyl]-piperazine,

1-(2,3-dihydrobenzo[ 1,4]dioxin-5-yl)-4-[ 1-(1 -trifluoromethylcyclopropanearbonyl)-

1,2,3 ,4-tetrahydroquinolin-2-ylrnethyl]-piperazine,

i-[i -(bicyclo oct-2-ylcarbonyl)- 1,2,3,4-tetrahydroquinolin-2-ylmethyll-4-(2,3-

dihydrobenzo[1 

1 -cyclopentanecarbonyl- 1,2,3,4-teirahydroquinolin-2-ylmethyl)-4-(2,3-

dihydrobenzo[ 1,4]dioxin-5-yl)-piperazine,

1 -(2,3-dihaydrobenzo[1,4]dioxin-5-yl)-4-[1 -(4-fluorobenzoyl)-1 ,2,3 ,4-tetrahydroquinolin-2-

ylmethyl]-piperazine,

1-fl -(benzo [1 ,3]dioxo1-5-ylcarbonyl)-1I,2,3,4-tetrahydroquinolin-2-ylmethyl]-4-(2,3-

dihydrobenzo 1,4]dioxini-5-yl)-piperazine,

1 -dihydrobenzo 1,4] dioxin-5-yl)-4- [1 -phenylpropenoyl)- 1 ,2,3,4-tetrahydroquinolin-

2-ylnethyl]-piperazine,
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1 -(2,3-dihydrobenzo[1 ,4]dioxin-5-yl)-4-[1 -[3-(4-fluorophenyl)-propenoyl]-1 ,2,3,4-

tetralhydroquinolin-2-ylnaethyl]-piperazine,

1-(2,3:-dihydrobenzo[ 1,4]dioxin-5-yl)-4-[1 -rethyl-2-thienylearbonyl)- 1,2,3,4-

tetrahydroquinolin-2-ylmethyl]-piperazine,

1-(2,3-dihydrobenzo[1 ,4]dioxin-5-y1)-4-[1 -furoyl)- 1 ,2,3,4-tetrahydroquinolin-2-

ylrnethyl]-piperazine,

1-(2,3-dihiydrobenzo[1 ,4]dioxin-5-yl)-4-[1 -(2-methyl-3-furoyl)- 1,2,3,4-tetrahydroquinolin-

2-ylmethyl]-piperazine,

1-(2,3-dihiydrobenzo[1 ,4]dioxin-5-yl)-4-[ 1-[5-methyl-4-( 1,2,4-triazol- 1 -ylmethyl)-2-furoyl)-

I ,2,3,4-tetrah-ydroquinolin-2-ylmethyl]-piperazine,

1 -dihydrobenzo[1,4Jdioxin-5-yl)-4-1 -(5-methyl-4-isoxazolecarbonyl)- 1,2,3,4-

tetrah-ydroquinolin-2-yhnethyl]-piperazine,

1 -{4-acetyl-2-pyrrolecarbonyl)-1,2,3,4-tetrahydroquinolin-2-ylmethyl]- 4 2 3

dihydrobenzo 1,4]dioxin-5-yl)-piperazine,

2-{N-[2-(2-rnieth-oxyphenoxy)-ethyl]-N-netl-aminornethyl}-1 -(3-methylbutanoyl)-

1 ,2,3,4-tetrahydroquinoline,

1 -(3,3-dirnethylbutanoy)-2-{N-[2-(2-methoxyphenoxy)-ethy]-N-mety-aiomTethyl)-

1 ,2,3,4-letrahydroquinoline,

1 -cyclopropylacetyl-2-{N-[2-(2-rneth-oxyphenoxy)-ethyl]-N-methyl-aminomcthyl}-l ,2,3,4-

tetrahydroquinoline,

2- {N-[2-(2-rnethoxyphenoxy)-ethyl]-N-nethyl-aminomethyl}--(2-pyrrolylarboflyl)-

1 ,2,3,4-tetrahydroquinotine,

1 -(2-furoyl)-2- {N-[2-(2-rnethoxyphenoxy)-ethyl]-N-methyl-amninomethyl} -1,2,3,4-

tetrahydroquinoline,

I -(4-rnethoxybenzoyl)-2-{N- r2-(2-methoxyphenoxy)-ethy1]-N-methy1-amninomethyl}-

I ,2,3,4-tetrahydroquinoline,

1 -acetyl-4-piperidylcarbonyl)-2- {N-[2-(2-methoxyplhenoxy)-ethyl] -N-methyl-

aminomethyl}I- 1,2,3,4-tetrah-ydroquinoline,

2- f{N- [2-(2-rnethoxyphenoxy)-ethyl] -N-methyl-aminomethyl} -1I -(2-thienylacetyl)- 1,2,3,4-

tetrahydroquinoline,
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2-{N-[2-(2-methoxyphenoxy)-ethyl]-N-methyl-aminomethyl}- 1 -thienylacetyl)- 1 ,2,3,4-

tetrahydroquinoline,

1 -cyclobufanecarbonyl-2-{N-[2-(2-methoxyphenoxy)-ethyl]-N-methyl-aininomnethyl}-

1 ,2,3,4-tetrahydroquinoline,

2- {N-[2-(2-rnethoxyphenoxy)-ethyl]-N-methyl-aminomethyl}- 1 -(4-phenoxybutanoyl)-

1 ,2,3,4-tetrahydroquinioline,

2- {N-[2-(2-methoxyphenoxy)-ethyl]-N-methyl-aminonethyl}-1 -phenylsuiphonyl- 1,2,3,4-

tetrahiydroquioline,

1-benzylsulphonyl-2- {N-[2-(2-methoxyphenoxy)-ethyl]-N-methyl-aaninomethyl} -1,2,3,4-

tetrahydroquinoline,

2- {N-[2-(2-methoxyphenoxy)-ethyl]-N-methiyl-aininomethyl} -1 -(2-methylaniilinocarbonyl)-

1 ,2,3,4-tefraliydroquinoline.,

1 -(t-butylcarbamioyl)-2-{N-[2-(2-methioxyphenoxy)-ethyl]-N-rnethyl-aminomethyl} -1,2,3,4-

tetrahydroquinoline

1 -cyclohexanecarbonyl-5-fluoro- 1,2,3,4-tetrahydroquinoline-2-ylrnethyl)-4-(4-fluoro-2-

rnethoxyphenyl)-piperazine,

1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(2-

triluoromethanesulphonyloxyphenyl)-piperazine,

1 -cyclohexanecarbonyl- 1 ,2,3,4-tetraliydroquinoline-2-ylmetiyl)-4-( 1 -isopropyl-

4-indolyl)-piperazine,

1 -(6-tert-butoxycarbonylamino- 1 -cyclohlexanecarbonyl- 1,2,3,4-tetrahydroquinoline-2-

ylrnethyl)-4-(4-fluoro-2-rnethoxyphenyl)-piperazine,

1 -cyclohexanearbonyl- 1,2,3,4-tetrahydroquinoline-2-ylrnethyl)-4-(I -methoxymethyl-

4-indolyl)-piperazine,.

1 -cyciohexanecarbonyl-2-inethyl- 1,2,3,4-tetrahydroquinoline-2-ylrnethyl)-4-(4-fluoro-2-

inethoxyphenyl)-piperazine,

1 -cyclopbntylcarbonyl-6-methyl- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl]-4-(4-fluoro-2-

inethoxyphenyl)-piperazine,

1 -(6-amnino- I -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl)-4-(4-fluoro-2-

inethoxyphenyl)-piperazine,
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1 -cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinoline-2-ylrnethyl)-4-(2-nethoxy-4-

rnethylphenyl)-piperazine,

1 -(4-benzo [1 ,3]dioxol-5-ylmethyl)-4-(1 -cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinoline-

2-ylmethyl)-piperazine,

1-cyclohexanecarbonyl-2- [3-(2-rnethoxyphenoxy)-propyl]-aminornethyl}- 1,2,3,4-

tetrahydroquinoline,

1 -cyclohexanecarbonyl-2- {N-[2-(2-methoxyphenoxy)-ethyl] -N-rnethyl-aminornethyl}-

1, 2, 3,4-tetrahydroquinoline,

4-cyano-l1-(1 -cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylrnethyl)-4-phenyl-

piperidine,

4-belizyl- 1-(1 -cyclohexanearbonyl- 1,2,3,4-tetralhydroquinolin-2-ylmethiyl)-4-hydroxy-

piperidine,

4-benzyloxy- 1 -cyclohexanecarbonyl- 1,2,3,4-tetrahydroquinolin-2-ylrnethyl)-piperidine,

4-benzoylarnino- 1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinolin-2-ylmethyl)-

piperidine,

4-acetyl- 1 -(I1-cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinolin-2-ylmethyl)-4-phenyl-

piperidine,

I1-(benzo 1 ,31]dioxol-4-yl)-4-(1 -cyclohexanecarbonyl- 1,2,3 ,4-tetrahydroquinoline-2-

ylmethyl)-piperazine,

2-{N-[2-(3-chlorophenoxy)-ethyl]-X-nethyl-aminomethyl}- 1-cyclohexanecarbonuyl- 1,2,3,4-

tetrahydroquinoline,

2-{N-[2-(4-chlorophenoxy)-ethyl]-N-methyl-aminomethyl}- 1-cyclohexanecarbonyl- 1,2,3A4-

tetrahydroquinoline,

2- {N-benz-yl-'N- [2-(2-rneth-oxyphenoxy)-eth-yl}-aminomethyl)-1 -cyclohexanecarbonyl-

1 ,2,3,4-tetrahydroquinoline,

1 -cyclohexanecarbonyl-2- [N-methyl-N-(3-phenylpropyl)-aminornethyl] 1,2,3,4-

tetrahydroquinolinec,

1 -{4-cyano-2-trifluoromethoxyphenyl)-4-(1 -cyclohexanecarbonyl- 1,2,3,4-

tetrahiydroquinoline-2-ylmethyl)-piperazine,

1 -cyclohexanecarbonyl- 1 ,2,3,4-tetrahydroquinoline-2-ylmethyl )-4-(4-fluoro'-2-i-nethoxy-

anilino)-piperidine,
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1 1,2,3 -benzotriazol-4-yl)-4-( 1 -cyclohexanecarbonyl- 1,2,3 ,4-tetrahydroquinoline-

2-ylmethyl)-piperazine,

1 (1 H- 1,3 -benzodiazol-4-yl)-4-( 1 -cyclohexanecarbonyl- 1,2,3 ,4-tetrahydroquinoline-2-

ylmethyl)-piperazine,

1 -cyclohexanecarbonyl-2- [2-(2-pyridyloxy)-ethyl]aminomethyl -1,2,3,4-

tetrahydroquinoline,

1 -cyclohexanecarbonyl-2- {N-methyl-N- [2-(2-pyridyloxy)-ethyl]-aminomethyl} 

1 ,2,3,4-tetrahydroquinoline,

1 -cyclohexanecarbonyl-2- {N-methyl-N- [3 -methoxyphenyl)-propyl]-aminomethyl 

1,2,3 ,4-tetrahydroquinoline,

4-benzoyl- 1 -cyclohexanecarbonyl- 1,2,3 ,4-tetrahydroquinolin-2-ylmethyl)-

piperazine,

1 -cyclohexanecarbonyl- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl)-3 -oxo-4-

phenylpiperazine,

1 -(4-fluoro-2-methoxphenyl)-4-( 1 -hexanoyl- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl)-

piperazine,

1 -dihydrobenzo[ 1 ,4]dioxin-5 -pentafluoropropionyl- 1,2,3,4-

tetrahydroquinoline-2-ylmethyl] -piperazine,

1 -dihydrobenzo[ [1,4]dioxin-5-yl)-4-[ 1-(3,3 ,3-trifluoropropionyl)- 1,2,3,4-

tetrahydroquinoline-2-ylmethyl] -piperazine,

1 -dihydrobenzo dioxin-5-yl)-4- [1-(4-hydroxy-cyclohexanecarbonyl)-

1 ,2,3,4-tetrahydroquinoline-2-ylmethyl]piperazine; and

1 -cyclohexanecarbonyl-6-fluoro- 1,2,3 ,4-tetrahydroquinoline-2-ylmethyl)-4-(4-

fluoro-2-methoxyphenyl)-piperazine.

A pharmaceutical composition comprising a compound according to any one of

claims 1 to 14, or an enantiomer, diastereomer, N-oxide, crystalline form, hydrate,

solvate or pharmaceutically acceptable salt of such a compound, in admixture with a

pharmaceutically acceptable diluent or carrier.

16. A compound according to claim 1, substantially as herein described with

reference to any one or more of the Examples and/or accompanying Figures.
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17. A pharmaceutical composition according to claim 15, substantially as herein

described with reference to any one or more of the Examples and/or accompanying

Figures.

Dated this twenty-sixth day of August 2005

Recordati S.A.

Patent Attorneys for the Applicant:
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