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CERTAIN 1- (2-NAPHTHYL) AND 1- (2 
AZANAPHTHYL) -4- (l-PHENYLMETHYL) 

PIPERAZINES; DOPAMINE RECEPTOR SUBTYPE 
SPECIFIC LIGANDS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] This invention relates to certain 1-(2-naphthyl) and 
1-(2-aZanaphthyl)-4-(1-phenylmethyl)piperaZines and phar 
maceutical compositions containing such compounds. It also 
relates to the use of such compounds in the treatment or 
prevention of psychotic disorders such as schiZophrenia and 
other central nervous system diseases. 

[0003] 2. Description of the Related Art 

[0004] The therapeutic effect of conventional antipsychot 
ics, knoWn as neuroleptics, is generally believed to be 
eXerted through blockade of dopamine receptors. HoWever, 
neuroleptics are frequently responsible for undesirable 
eXtrapyramidal side effects (EPS) and tardive dyskinesias, 
Which are attributed to blockade of D2 receptors in the 
striatal region of the brain. The dopamine D4 receptor 
subtype has recently been identi?ed (Nature, 347: 146 
(Sokoloff et al., 1990)). Its unique localiZation in limbic 
brain areas and its differential recognition of various antip 
sychotics suggest that the D 4 receptor may play a major role 
in the etiology of schiZophrenia. Selective D 4 antagonists are 
considered effective antipsychotics free from the neurologi 
cal side effects displayed by conventional neuroleptics. 

[0005] Various 4-benZylpiperaZines have been described. 
See, for example, Arch. Med. Res., 25: 435-440 (Terron et 
al., 1994) and ToXicol. Appl. Pharmacol., 7: 257-267 
(Schmidt and Martin, 1965). 

SUMMARY OF THE INVENTION 

[0006] This invention provides novel compounds Which 
interact With dopamine subtypes. Accordingly, in a broad 
aspect, the invention provides compounds of Formula I: 

[0007] or pharmaceutically acceptable addition salts 
thereof, Wherein: 

[0008] X, Y and Z are the same or different and represent 
CR0 or nitrogen; 

[0009] R0 represents hydrogen, halogen or Cl-C?alkyl; 

[0010] R1 and R2 independently represent hydrogen, halo 
gen, hydroXy, 

[0011] Cl-C6 alkyl, tri?uoromethyl, tri?uoromethoXy 
or SOZNHZ, provided that, When Y and Z represent 
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CH, and R3 and R4 are both hydrogen, R1 and R2 are 
not hydrogen simultaneously; or 

[0012] R1 and R2 together represent a Cl-C2 alkylene 
dioXy group or a Cl-C3 alkylene oXy group; 

[0013] R3 and R4 are the same or different and represent 
hydrogen, halogen, Cl-C6 alkyl, Cl-C4 alkoXy, alkylthio, 
hydroXy, amino, mono or dialkyl amino Where each alkyl is 
Cl-C6 alkyl, cyano or tri?uoromethyl; 

[0014] A represents Cl-C4 alkylene; and 

[0015] R5, R6, and R7 independently represent hydrogen 
or Cl-C6 alkyl. 

[0016] Dopamine D4 receptors are concentrated in the 
limbic system (Science, 265: 1034 (Taubes, 1994)) Which 
controls cognition and emotion. Therefore, compounds that 
interact With these receptors are useful in the treatment of 
cognitive disorders. Such disorders include cognitive de? 
cits Which are a signi?cant component of the negative 
symptoms (social WithdraWal and unresponsiveness) of 
schiZophrenia. Other disorders include those involving 
memory impairment or attention de?cit disorders. 

[0017] Compounds of the present invention demonstrate 
high af?nity and selectivity in binding to the D4 receptor 
subtype. These compounds are therefore useful in treatment 
of a variety of neurospychological disorders, such as, for 
eXample, schiZophrenia, psychotic depression and mania. 
Other dopamine-mediated diseases such as Parkinsonism 
and tardive dyskinesias can also be treated directly or 
indirectly by modulation of D4 receptors. 

[0018] Thus, in another aspect, the invention provides 
methods for treatment and/or prevention of neuropsycho 
chological or affective disorders including, for eXample, 
schiZophrenia, mania, dementia, depression, anXiety, com 
pulsive behavior, substance abuse, memory impairment, 
cognitive de?cits, Parkinson-like motor disorders, e.g., Par 
kinsonism and dystonia, and motion disorders related to the 
use of neuroleptic agents. In addition, the compounds of the 
invention are useful in treatment of depression, memory 
impairment impairment or AlZheimer’s disease by modula 
tion of D4 receptors Which selectively eXist in limbic area 
knoWn to control emotion and cognitive functions. Further, 
the compounds of the present invention are useful for the 
treatment of other disorders that respond to dopaminergic 
blockade, e.g., substance abuse and obsessive compulsive 
disorder. These compounds are also useful in treating the 
eXtrapyramidal side effects associated With the use of con 
ventional neuroleptic agents. 

[0019] In yet another aspect, the invention provides phar 
maceutical compositions comprising compounds of Formula 
I. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0020] As mentioned above, the invention encompasses 
substituted 1-(2-naphthyl) and 1-(2-aZanaphthyl)-4-(1-phe 
nylmethyl)piperaZines of Formula I. Preferred compounds 
of Formula I are those Where at least one of R1 and R2 is 
halogen, alkyl, tri?uoromethyl, tri?uoromethoXy, or Where 
R1 and R2 together represent 3,4-methylenedioXy. Still other 
preferred compounds of Formula I are those Where 
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[0021] represents 4-alkylquinolinyl, 4,6-dialkylquinoli 
nyl, 4,7-dialkylquinolinyl, 4,8-dialkylquinolinyl, 4-halo 
quinolinyl, or 4-alkyl-6-alkoXyquinolinyl. Preferably, only 
Z is Re. More preferred compounds of Formula I are those 
Where at least one of R1 and R2 is chloro, ?uoro, methyl, 
ethyl, butyl, isopropyl, n-propyl, tri?uoromethyl, tri?uo 
romethoXy, or Where R1 and R2 together represent 3,4 
methylenedioXy. Particularly preferred compounds of For 
mula I are those Where R2 is hydrogen and R1 is methyl or 
chloro. In addition, preferred compounds of Formula I are 
those Where Ais methylene or ethylene, and R5 is hydrogen. 

[0022] Particularly preferred compounds of Formula I are 
those Where 

[0023] represents quinolin-2-yl, 5,6,7,8-tetrahydroquino 
lin-2-yl, quinoXalin-2-yl, or naphth-2-yl. 

[0024] The invention also encompasses compounds of 
formula II: 

[0025] 
[0026] R1, R2, R3, R4, R5, R6, RC, and R7 carry the same 
de?nitions as set forth above for Formula I. 

Wherein: 

[0027] Preferred compounds of Formula II are those 
Where at least one of R1 and R2 is halogen, alkyl, tri?uo 
romethyl, tri?uoromethoXy, or Where R1 and R2 together 
represent 3,4-methylenedioXy. Still other preferred com 
pounds of Formula II are those Where the both R3 and R 4 are 
hydrogen, or the RC, R3 and R4 substitution on the quinoline 
ring provides a 4-alkylquinolinyl, 4,6-dialkylquinolinyl, 4,7 
dialkylquinolinyl, 4,8-dialkylquinolinyl, 4-haloquinolinyl, 
or 4-alkyl-6-alkoXyquinolinyl compound. More preferred 
compounds of Formula II are those Where A is methylene 
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and at least one of R1 and R2 is chloro, ?uoro, methyl, ethyl, 
butyl, isopropyl, n-propyl, tri?uoromethyl, tri?uo 
romethoXy, or Where R1 and R2 together represent 3,4 
methylenedioXy. Particularly preferred compounds of For 
mula II are those Where R3 and R4 are hydrogen, A is 
methylene, R2 is hydrogen and R1 is methyl or chloro. 

[0028] Particularly preferred compounds of Formula II are 
quinolin-2-yl derivatives Where R3 and R4 are hydrogen. 
Other particularly preferred compounds of Formula II are 
5,6,7,8-tetrahydroquinolin-2-yl derivatives Where R3 and R 4 
are hydrogen. 

[0029] Also encompassed Within the invention are com 
pounds of Formula III: 

III 

[0030] Wherein: 

[0031] R1, R2, R3, R4, R5, R6, and R7 carry the same 
de?nitions as set forth above for Formula I. 

[0032] Preferred compounds of Formula III are those 
Where at least one of R1 and R2 is halogen, alkyl, tri?uo 
romethyl, tri?uoromethoXy, or Where R1 and R2 together 
represent 3,4-methylenedioXy. More preferred compounds 
of Formula III are those Where A is methylene and at least 
one of R1 and R2 is chloro, ?uoro, methyl, ethyl, butyl, 
isopropyl, n-propyl, tri?uoromethyl, tri?uoromethoXy, or 
Where R1 and R2 together represent 3,4-methylenedioXy. 
Particularly preferred compounds of Formula III are those 
Where R3 and R4 are hydrogen, A is methylene, R2 is 
hydrogen and R1 is methyl or chloro. 

[0033] Particularly preferred compounds of Formula III 
are quinoXalin-2-yl derivatives Where R3 and R4 are hydro 
gen. 

[0034] The invention further provides compounds of for 
mula IV: 

IV 

[0035] 
[0036] R1, R2, R3, R4, R5, R6, and R7 carry the same 

de?nitions as set forth above for Formula I. 

Wherein: 
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[0037] Preferred compounds of Formula IV are those 
Where at least one of R1 and R2 is halogen, alkyl, tri?uo 
romethyl, tri?uoromethoXy, or Where R1 and R2 together 
represent 3,4-methylenedioXy. More preferred compounds 
of Formula IV are those Where A is methylene and at least 
one of R1 and R2 is chloro, ?uoro, methyl, ethyl, butyl, 
isopropyl, n-propyl, tri?uoromethyl, tri?uoromethoXy, or 
Where R1 and R2 together represent 3,4-methylenedioXy. 
Particularly preferred compounds of Formula IV are those 
Where R3 and R4 are hydrogen, A is methylene, R2 is 
hydrogen and R1 is methyl or chloro. 

[0038] The invention also encompasses compounds of 
formula V: 

[0039] Wherein: 

[0040] R1, R2, R3, R4, R5, R6, R0, and R7 carry the same 
de?nitions as set forth above for Formula I. 

[0041] Preferred compounds of Formula V are those 
Where Rc is hydrogen; and at least one of R1 and R2 is 
halogen, alkyl, tri?uoromethyl, tri?uoromethoXy, or Where 
R1 and R2 together represent 3,4-methylenedioXy. More pre 
ferred compounds of Formula V are those Where Rc is 
hydrogen, A is methylene and at least one of R1 and R2 is 
chloro, ?uoro, methyl, ethyl, butyl, isopropyl, n-propyl, 
tri?uoromethyl, tri?uoromethoXy, or Where R1 and R2 
together represent 3,4-methylenedioXy. Particularly pre 
ferred compounds of Formula V are those Where R3 and R4 
are hydrogen, A is methylene, R2 is hydrogen and R1 is 
methyl or chloro. 

[0042] The particularly preferred compounds of Formula 
V are naphth-2-yl derivatives Where R3 and R4 are hydrogen. 

[0043] Particularly preferred compounds of Formulae I-V 
are those Where R5, R6, and R7 are hydrogen. 

[0044] The invention further provides intermediates useful 
in the preparation of compounds of Formula I. Such inter 
mediates include those of Formula VIII. 

VIII 

[0045] Where X, Y, Z, R3, R4, and R6 and R7 are as de?ned 
above for Formula I. 
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[0046] In certain situations, the compounds of this inven 
tion I may contain one or more asymmetric carbon atoms, so 
that the compounds can eXist in different stereoisomeric 
forms. These compounds can be, for eXample, racemates or 
optically active forms. In these situations, the single enan 
tiomers, i.e., optically active forms, can be obtained by 
asymmetric synthesis or by resolution of the racemates. 
Resolution of the racemates can be accomplished, for 
eXample, by conventional methods such as crystalliZation in 
the presence of a resolving agent, or chromatography, using, 
for eXample a chiral HPLC column. 

[0047] Representative compounds of the present inven 
tion, Which are encompassed by Formula I, include, but are 
not limited to the compounds in Table I and their pharma 
ceutically acceptable acid addition salts. In addition, if the 
compound of the invention is obtained as an acid addition 
salt, the free base can be obtained by basifying a solution of 
the acid salt. Conversely, if the product is a free base, an 
addition salt, particularly a pharmaceutically acceptable 
addition salt, may be produced by dissolving the free base in 
a suitable organic solvent and treating the solution With an 
acid, in accordance With conventional procedures for pre 
paring acid addition salts from base compounds. 

[0048] Non-toxic pharmaceutical salts include salts of 
acids such as hydrochloric, phosphoric, hydrobromic, sul 
furic, sul?nic, formic, toluenesulfonic, methanesulfonic, 
nitric, benZoic, citric, tartaric, maleic, hydroiodic, alkanoic 
such as acetic, HOOC—(CH2)n—ACOOH Where n is 0-4, 
and the like. Those skilled in the art Will recognize a Wide 
variety of non-toXic pharmaceutically acceptable addition 
salts. 

[0049] The present invention also encompasses the acy 
lated prodrugs of the compounds of Formula I. Those skilled 
in the art Will recogniZe various synthetic methodologies 
Which may be employed to prepare non-toxic pharmaceuti 
cally acceptable addition salts and acylated prodrugs of the 
compounds encompassed by Formula I. 

[0050] By the use herein of dashed lines in the structural 
representations of the compounds of the invention is meant 
that the carbon atoms connected by the dashed line are 
linked either by single or double carbon-carbon bonds. 

[0051] The use herein of the folloWing structure 

£2. 
[0052] Where Arepresents C1-C 4 alkylene and R5 is hydro 
gen or loWer alkyl (“the AR5 group”), means alkylene 
groups having from 1-4 carbon atoms each of Which carbon 
atoms is optionally substituted With a loWer alkyl group. 
Examples of such a structure are methylene, ethylene, 
propylene, and butylene. Aparticularly preferred AR5 group 
according to the invention is methylene, i.e., —CH2—. 

[0053] By alkyl or loWer alkyl in the present invention is 
meant C1-C6 alkyl, i.e., straight or branched chain alkyl 
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groups having 1-6 carbon atoms, such as, for example, 
methyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl, tert 
butyl, pentyl, 2-pentyl, isopentyl, neopentyl, heXyl, 2-heXyl, 
3-heXyl, and 3-methylpentyl. 

[0054] By alkoXy or lower alkoXy in the present invention 
is meant Cl-C6 alkoXy, i.e.,straight or branched chain alkoXy 
groups having 1-6 carbon atoms, such as, for example, 
methoXy, ethoXy, propoXy, isopropoXy, n-butoXy, sec-bu 
toXy, tert-butoXy, pentoXy, 2-pentyl, isopentoXy, neopen 
toXy, heXoXy, 2-heXoXy, 3-heXoXy, and 3-methylpentoXy. 

[0055] By cycloalkoXy in the present invention is meant 
cycloalkylalkoXy groups having 3-7 carbon atoms Where 
cycloalkyl is de?ned above. 

[0056] By Cl-C2 alkylene dioXy group is meant a group of 
the formula: 

[0057] Where n is 1 or 2. 

[0058] By Cl-C3 alkylene oXy group is meant a group of 
the formula: 

[0059] Where n is 1, 2 or 3. 

[0060] By halogen in the present invention is meant ?uo 
rine, bromine, chlorine, and iodine. 

[0061] Representative compounds of the invention are 
shoWn beloW in Table 1. 

TABLE 1 

Compound 1 

Compound 2 
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TABLE 1-continued 

Compound 3 

\ N 

' NAFNAQQ \_/ 
Compound 4 

Compound 5 

Compound 6 

Compound 7 

[0062] The compounds of the invention are useful in the 
treatment of neuropsychological disorders; the pharmaceu 
tical utility of compounds of this invention is indicated by 
the assays for dopamine receptor subtype af?nity described 
beloW in the Examples. The interaction of the 1-(2-naphthyl) 
and 1-(2-aZanaphthyl)-4-(1-phenylmethyl)-piperaZines of 
the invention With dopamine receptor subtypes results in the 
pharmacological activities of these compounds. 

[0063] The compounds of general formula I may be 
administered orally, topically, parenterally, by inhalation or 
spray or rectally in dosage unit formulations containing 
conventional non-toxic pharmaceutically acceptable carri 
ers, adjuvants and vehicles. The term parenteral as used 
herein includes subcutaneous injections, intravenous, intra 
muscular, intrasternal injection or infusion techniques. In 
addition, there is provided a pharmaceutical formulation 
comprising a compound of general formula I and a phar 
maceutically acceptable carrier. One or more compounds of 
general formula I may be present in association With one or 
more non-toXic pharmaceutically acceptable carriers and/or 
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diluents and/or adjuvants and if desired other active ingre 
dients. The pharmaceutical compositions containing com 
pounds of general formula I may be in a form suitable for 
oral use, for example, as tablets, troches, lozenges, aqueous 
or oily suspensions, dispersible poWders or granules, emul 
sion, hard or soft capsules, or syrups or elixirs. 

[0064] Compositions intended for oral use may be pre 
pared according to any method knoWn to the art for the 
manufacture of pharmaceutical compositions and such com 
positions may contain one or more agents selected from the 
group consisting of sWeetening agents, ?avoring agents, 
coloring agents and preserving agents in order to provide 
pharmaceutically elegant and palatable preparations. Tablets 
contain the active ingredient in admixture With non-toxic 
pharmaceutically acceptable excipients Which are suitable 
for the manufacture of tablets. These excipients may be for 
example, inert diluents, such as calcium carbonate, sodium 
carbonate, lactose, calcium phosphate or sodium phosphate; 
granulating and disintegrating agents, for example, corn 
starch, or alginic acid; binding agents, for example starch, 
gelatin or acacia, and lubricating agents, for example mag 
nesium stearate, stearic acid or talc. The tablets may be 
uncoated or they may be coated by knoWn techniques to 
delay disintegration and absorption in the gastrointestinal 
tract and thereby provide a sustained action over a longer 
period. For example, a time delay material such as glyceryl 
monostearate or glyceryl distearate may be employed. 

[0065] Formulations for oral use may also be presented as 
hard gelatin capsules Wherein the active ingredient is mixed 
With an inert solid diluent, for example, calcium carbonate, 
calcium phosphate or kaolin, or as soft gelatin capsules 
Wherein the active ingredient is mixed With Water or an oil 
medium, for example peanut oil, liquid paraf?n or olive oil. 

[0066] Aqueous suspensions contain the active materials 
in admixture With excipients suitable for the manufacture of 
aqueous suspensions. Such excipients are suspending 
agents, for example sodium carboxymethylcellulose, meth 
ylcellulose, hydropropylmethylcellulose, sodium alginate, 
polyvinylpyrrolidone, gum tragacanth and gum acacia; dis 
persing or Wetting agents may be a naturally-occurring 
phosphatide, for example, lecithin, or condensation products 
of an alkylene oxide With fatty acids, for example polyoxy 
ethylene stearate, or condensation products of ethylene 
oxide With long chain aliphatic alcohols, for example hep 
tadecaethyleneoxycetanol, or condensation products of eth 
ylene oxide With partial esters derived from fatty acids and 
a hexitol such as polyoxyethylene sorbitol monooleate, or 
condensation products of ethylene oxide With partial esters 
derived from fatty acids and hexitol anhydrides, for example 
polyethylene sorbitan monooleate. The aqueous suspensions 
may also contain one or more preservatives, for example 
ethyl, or n-propyl p-hydroxybenZoate, one or more coloring 
agents, one or more ?avoring agents, and one or more 
sWeetening agents, such as sucrose or saccharin. 

[0067] Oily suspensions may be formulated by suspending 
the active ingredients in a vegetable oil, for example arachis 
oil, olive oil, sesame oil or coconut oil, or in a mineral oil 
such as liquid paraf?n. The oily suspensions may contain a 
thickening agent, for example beesWax, hard paraf?n or 
cetyl alcohol. SWeetening agents such as those set forth 
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above, and ?avoring agents may be added to provide pal 
atable oral preparations. These compositions may be pre 
served by the addition of an anti-oxidant such as ascorbic 
acid. 

[0068] Dispersible poWders and granules suitable for 
preparation of an aqueous suspension by the addition of 
Water provide the active ingredient in admixture With a 
dispersing or Wetting agent, suspending agent and one or 
more preservatives. Suitable dispersing or Wetting agents 
and suspending agents are exempli?ed by those already 
mentioned above. Additional excipients, for example sWeet 
ening, ?avoring and coloring agents, may also be present. 

[0069] Pharmaceutical compositions of the invention may 
also be in the form of oil-in-Water emulsions. The oily phase 
may be a vegetable oil, for example olive oil or arachis oil, 
or a mineral oil, for example liquid paraf?n or mixtures of 
these. Suitable emulsifying agents may be naturally-occur 
ring gums, for example gum acacia or gum tragacanth, 
naturally-occurring phosphatides, for example soy bean, 
lecithin, and esters or partial esters derived from fatty acids 
and hexitol, anhydrides, for example sorbitan monooleate, 
and condensation products of the said partial esters With 
ethylene oxide, for example polyoxyethylene sorbitan 
monooleate. The emulsions may also contain sWeetening 
and ?avoring agents. 

[0070] Syrups and elixirs may be formulated With sWeet 
ening agents, for example glycerol, propylene glycol, sor 
bitol or sucrose. Such formulations may also contain a 

demulcent, a preservative and ?avoring and coloring agents. 
The pharmaceutical compositions may be in the form of a 
sterile injectable aqueous or oleaginous suspension. This 
suspension may be formulated according to the knoWn art 
using those suitable dispersing or Wetting agents and sus 
pending agents Which have been mentioned above. The 
sterile injectable preparation may also be sterile injectable 
solution or suspension in a non-toxic parentally acceptable 
diluent or solvent, for example as a solution in 1,3-butane 
diol. Among the acceptable vehicles and solvents that may 
be employed are Water, Ringer’s solution and isotonic 
sodium chloride solution. In addition, sterile, ?xed oils are 
conventionally employed as a solvent or suspending 
medium. For this purpose any bland ?xed oil may be 
employed including synthetic mono-or diglycerides. In addi 
tion, fatty acids such as oleic acid ?nd use in the preparation 
of injectables. 

[0071] The compounds of general formula I may also be 
administered in the form of suppositories for rectal admin 
istration of the drug. These compositions can be prepared by 
mixing the drug With a suitable non-irritating excipient 
Which is solid at ordinary temperatures but liquid at the 
rectal temperature and Will therefore melt in the rectum to 
release the drug. Such materials are cocoa butter and poly 
ethylene glycols. 

[0072] Compounds of general formula I may be adminis 
tered parenterally in a sterile medium. The drug, depending 
on the vehicle and concentration used, can either be sus 
pended or dissolved in the vehicle. Advantageously, adju 
vants such as local anesthetics, preservatives and buffering 
agents can be dissolved in the vehicle. 
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[0073] Dosage levels of the order of from about 0.1 mg to 
about 140 mg per kilogram of body Weight per day are 
useful in the treatment of the above-indicated conditions 
(about 0.5 mg to about 7 g per patient per day). The amount 
of active ingredient that may be combined With the carrier 
materials to produce a single dosage form Will vary depend 
ing upon the host treated and the particular mode of admin 
istration. Dosage unit forms Will generally contain betWeen 
from about 1 mg to about 500 mg of an active ingredient. 

[0074] It Will be understood, hoWever, that the speci?c 
dose level for any particular patient Will depend upon a 
variety of factors including the activity of the speci?c 
compound employed, the age, body Weight, general health, 
seX, diet, time of administration, route of administration, and 
rate of excretion, drug combination and the severity of the 
particular disease undergoing therapy. 

[0075] Representative illustrations of methods suitable for 
the preparation of compounds of the present invention are 
shoWn in the folloWing Schemes. Those having skill in the 
art Will recogniZe that the starting materials may be varied 
and additional steps employed to produce compounds 
encompassed by the present invention. For eXample, in 
certain situations, protection of reactive moieties such as 
amino groups, Will be required. 

[0076] An aZanaphthyl compound of Formula I may be 
prepared according to Scheme 1. 

Scheme 1 

[0077] In Scheme 1, R1, R2, R3, R4, R5, R6, R7, X, Y, and 
Z are as de?ned above for Formula I. 

[0078] As shoWn, an aZanaphthyl compound of general 
structure VI, having an appropriate leaving group L at the 
position indicated, is condensed With a piperaZine com 
pound of general structure VII to provide a 1-aZanaphthyl 
piperaZine of general structure VIII. Compound VIII may 
then be condensed With a benZylic compound of general 
structure IX having an appropriate benZylic leaving group 
L2 to provide a 1-aZanaphthyl-4-(1-phenylmethyl)piperaZine 
of Formula I. The leaving groups L and L2 may be halides, 
sulfonate esters or the like. Those having skill in the art Will 
recogniZe that the starting materials may be varied and 
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additional steps employed to produce compounds encom 
passed by the present invention. 

[0079] Alternatively, an aZanaphthyl compound of the 
invention may be prepared according to Scheme 2. 

Scheme 2 

XI 

[0080] 
Z are as de?ned above for Formula I. 

In Scheme 2, R1, R2, R3, R4, R5, R6, R7, X, Y and 

[0081] As shoWn, an aZanaphthyl compound of general 
structure X, having an appropriate leaving group L at the 
position indicated, is condensed With a 1-substituted pipera 
Zine compound of general structure XI to provide a 1-aZa 
naphthyl-4-(1-phenylmethyl)piperaZine of Formula I. The 
leaving group L may be a halide, sulfonate ester or the like. 
Those having skill in the art Will recogniZe that the starting 
materials may be varied and additional steps employed to 
produce compounds encompassed by the present invention. 

[0082] Naphthyl compounds of the invention may be 
prepared according to Scheme 3. 
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Scheme 3 

R3 
/ 

E / \ \/\ N NH 

R4 : : 
R6 R7 

XII 

R5 T2 
base 

[0083] In Scheme 3, R1, R2, R3, R4, R5, R6 and R7 carry 
the same de?nitions as set forth above for Formula I. 

[0084] As shoWn, an Z-naphthylpiperaZine compound of 
general structure XII is condensed With a benZylic com 
pound of general structure IX having an appropriate ben 
Zylic leaving group L2 to provide a 1-naphthyl-4-(1-phenyl 
methyl)piperaZine of Formula I. The leaving group L2 may 
be a halide, a sulfonate ester or the like. The starting 
materials are either commercially available or may be pre 
pared using common synthetic methods described Within the 
body of chemical literature. 

[0085] Those having skill in the art Will recognize that the 
starting materials may be varied and additional steps 
employed to produce compounds encompassed by the 
present inventions, as demonstrated by the folloWing 
examples. In some cases, protection of certain reactive 
functionalities may be necessary to achieve some of the 
above transformations. In general, the need for such pro 
tecting groups Will be apparent to those skilled in the art of 
organic synthesis as Well as the conditions necessary to 
attach and remove such groups. 

[0086] The disclosures in this application of all articles 
and references, including patents, are incorporated herein by 
reference. 

[0087] The invention is illustrated further by the folloWing 
examples Which are not to be construed as limiting the 
invention in scope or spirit to the speci?c procedures 
described in them. 
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EXAMPLE 1 

[0088] 

2,4-Dichloroquinazoline 

Cl 

' A 
N Cl 

[0089] Asolution of 25 g of benZoyleneurea and 12 mL of 
diethyl aniline in 200 mL of phosphorus oxychloride is 
re?uxed for 4 days after Which excess phosphorus oxychlo 
ride is removed on a rotovap and the remaining residue 
poured onto ice. The mixture is then extracted With ethyl 
acetate and the combined organic extracts Washed With 
Water, 1 N NaOH solution, dried and concentrated. The 
residue is recrystaliZed from isopropanol to provide 11 g of 
the dichloroquinaZoline as off-White needles (mp. 64-66° 

C.). 

Z-Chloroquinazoline 

' A 
N Cl 

[0090] AtWo-phase mixture of a solution of 2, 4-dichloro 
quinaZoline (5 g) in methylene chloride (100 mL) covered 
With 100 mL of saturated brine containing 9% NH4OH is 
treated With poWdered Zinc (5 g) and the resultant mixture is 
then re?uxed for 4 h, cooled and ?ltered through celite. The 
organic layer is removed, diluted With ethyl acetate (100 ml), 
Washed With 1 N HCl solution, dried and concentrated. 

2-Piperazinylquinazoline 

[0091] Asolution of 2-chloroquinaZoline (5 g) in 20 mL of 
toluene is added dropWise to a re?uxing solution of pipera 
Zine (20 g) in 150 mL of toluene and the resultant solution 
re?uxed for an additional 24 h. After cooling to 0° C. for 0.5 
h, the solution is ?ltered and the ?ltrate extracted With 10% 
acetic acid. The aqueous extracts are Washed With ether, 
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basi?ed and extracted With toluene. The toluene layer is then 
Washed With Water, dried and concentrated. Finally, the 
material is placed under vacuum overnight (6.8 g, m.p. 
188-121° C.). 

2- (4- ((4-chlorophenyl)methyl)piperazinyl)quinazoline 

Cl 

[0092] Asolution of 1-quinaZolin-2-ylpiperaZine (250 mg, 
1.2 mmol) and 4-chlorobenZyl bromide (220 mg) in aceto 
nitrile (10 mL) containing potassium carbonate (500 mg) is 
strirred and heated at 60° C. for 4 h. After cooling the 
reaction is partitioned betWeen ether and Water and the 
organic layer extracted With 1 N HCl. The acidic extract is 
then basi?ed, extracted With chloroform and the organic 
layer is dried and concentrated to provide the product, Which 
may alternatively be named 1-(quinaZolin-2-yl)-4-(1-[4 
chlorophenyl]methyl) piperaZine hydrochloride, as a color 
less oil (310 mg, 87%). The oxalate salt is prepared in 
isopropanol. 1H NMR (DMSO) 9.2 (s, 1H) , 7.82 (d, J=4 HZ, 
1H) , 7.72 (T, 1H) ,,7.25-7.5 (m, 6H), 3.9 (m, 4H), 3.75 (s, 
2H), 2.75 (m, 4H). 

EXAMPLE 2 

[0093] 

2-Piperazinylquinaxoline 

[0094] 2-Hydroxyquinoxaline (1.5 g) is heated in phos 
phorus oxychloride (10 mL) for 12 h.after Which the reaction 
is concentrated and the residue partitioned betWeen meth 
ylene chloride and 1 N NaOH. The resulting crude chloride 
is taken up in toluene (10 mL) and this solution is then added 
dropWise to a re?uxing solution of piperaZine (5 g) in 
toluene (40 mL). The resulting solution is re?uxed for an 
additional 24 h, cooled to 0° C. for 0.5 h, ?ltered and 
concentrated. The ?ltrate is extracted With 10% acetic acid 
and the aqueous extracts Washed With ether, basi?ed and 
extracted With toluene. The toluene layer is Washed With 
Water, dried and concentrated. The concentrated material, 
Which may alternatively be named quinoxalin-2-ylpipera 
Zine, is placed under vacuum overnight (1.2 g, 77%, mp. 
74-76 ° C.). 1H NMR (CDCl3) 8.6 (s, 1H) , 7.87 (dd, J=8, 
1 HZ, 1H), 7.68 (dd, J=8, 1 HZ, 1H), 7.57 (ddd, J=8, 7, 1 HZ, 
1H), 7.39 (ddd, J=8, 7, 1 HZ, 1H), 3.76 (t, J=5 HZ, 4H), 3.02 
(t, J=5 HZ, 4H). 
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1—(Quinoxalin—2—yl)—4— (1- [4 
methylphenyl]methyl)piperazine oxalate 

\ 

/ CH3 

oxalate 

[0095] A solution of quinoxalin-2-ylpiperaZine (325 mg, 
1.53 mmol) and 4-methylbenZyl bromide (340 mg) in aceto 
nitrile (10 mL) containing potassium carbonate (500 mg) is 
strirred and heated at 60° C. for 4 h. After cooling, the 
reaction is partitioned betWeen ether and Water and the 
organic layer extracted With 1 N HCl. The acidic extract is 
then basi?ed and extracted With chloroform. The organic 
layer is dried and concentrated to provide the product as a 
colorless oil (320 mg, 66%). The oxalate salt is prepared in 
isopropanol. 

EXAMPLE 3 

[0096] The folloWing compounds are prepared essentially 
according to the procedures set forth above in Examples 1 
and 2: 

[0097] (a) 1-(quinaZolin-2-yl)-4-(1-[4-chlorophenyl]-me 
thyl)piperaZine oxalate (m.p. 207-209° C.) 

[0098] (b) 1-(quinoxalin-2-yl)-4-(1-[4-chlorophenyl]me 
thyl)piperaZine oxalate (m.p. 209-212° C.) 

[0099] (c) 1-(3-methylquinoxalin-2-yl)-4-(1-[4-chlo 
rophenyl]methyl)piperaZine hydrobromide (m.p. 293-295° 
C.) 
[0100] (d) 1-(quinolin-2-yl)-4-(1-[4-methylphenyl]meth 
yl)piperaZine hydrochloride (m.p. 278-280° C.) 

[0101] (e) 
yl)piperaZine 

1-(quinolin-2-yl)-4-(1-[4-ethylphenyl]meth 

[0102] 1-(quinolin-2-yl)-4-(1-[4-isopropylphenyl]me 
thyl)piperaZine hydrochloride (m.p. 270-271° C.) 

[0103] (g) 1-(quinolin-2-yl)-4-(1-[4-tert-butylphenyl]me 
thyl)piperaZine hydrochloride (m.p. 285-287° C.) 

[0104] (h) 1-(quinolin-2-yl)-4-(1 -[4-?uorophenyl]meth 
yl)piperaZine 

[0105] 1-(quinolin-2-yl)-4-(1 -[4-chlorophenyl]meth 
yl)piperaZine hydrobromide (m.p. 268-271° C.) 

[0106] 1-(quinolin-2-yl)-4-(1-[3,4-dichlorophenyl] 
methyl)piperaZine hydrobromide (m.p. 285-287° C.) 

[0107] (k) 1-(quinolin-2-yl)-4-(1-[4-tri?uoromethylphe 
nyl]methyl)piperaZine hydrobromide (m.p. 271-273° C.) 

[0108] (l) 1-(quinolin-2-yl)-4-(1-[4-tri?uoromethoxyphe 
nyl]methyl)piperaZine (m.p. 109-110° C.) 



US 2002/0013317 A1 

[0109] 1-(quinolin-2-yl)-4-(1-[3,4-methylenediox 
yphenyl]methyl)piperaZine hydrobromide (m.p. 279-280° 
C.) 

[0110] (n) 1-(4-methylquinolin-2-yl)-4-(1-[4-chlorophe 
nyl]methyl)piperaZine hydrobromide (m.p. 215-217° C.) 

[0111] (0) 1-(4,6-dimethylquinolin-2-yl)-4-(1-[4-chlo 
rophenyl]methyl)piperaZine hydrobromide 

[0112] (p) 1-(4,7-dimethylquinolin-2-yl)-4-(1-[4-chlo 
rophenyl]methyl)piperaZine hydrobromide (m.p. 295-296° 
C.) 

[0113] 1-(4,8-dimethylquinolin-2-yl)-4-(1-[4-chlo 
rophenyl]methyl)piperaZine hydrobromide (m.p. 262-264° 
C.) 
[0114] (r) 1-(quinolin-2-yl)-4-(1-[4-chlorophenyl]eth 
yl)piperaZine hydrobromide (m.p. 285-287° C.) 

[0115] (s) 1-(4-?uoroquinolin-2-yl)-4-(phenylmethyl)pip 
eraZine oxalate (m.p. 186-187° C.) 

[0116] (t) 1-(4-?uoroquinolin-2-yl)-4-(1-[4-?uorophenyl] 
methyl)piperaZine oxalate (m.p. 191-193° C.) 

EXAMPLE 4 

[0117] 

2,4-Dichloro—5,6,7,8—tetrahydroquinazoline 
Cl 

' A 
N Cl 

[0118] DihydroxyquinaZoline (10 g) is dissolved in phos 
phorus oxychloride (100 mL) and diethyl aniline (15 g). The 
resulting dark solutuion is brought to re?ux for 24 h, cooled 
and concentrated. The residue is taken up in chloroform, 
Washed With ice cold 1N NaOH solution, dried and concen 
trated. The resulting solid is recrystallized from ethyl acetate 
to provide the dichloro compound (9.2 g, 76%. 

2-Chloro-5,6,7,8-tetrahydroquinazoline 

' A 
N Cl 

[0119] 2, 4-Dichloro-5,6,7,8-tetrahydroquinaZoline (4 g) 
is dissolved in 50 mL of methylene chloride and the result 
ing solution covered With 9% NH4OH in saturated brine. 
Zinc (4 g) is added and the resulting mixture gently re?uxed 
overnight. After ?ltration through celite, the organic layer is 
Washed With Water, dried and concentrated. 
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1-(5,6,7,8—tetrahydroquinazolin—2-yl)—4— (l-[4 
chlorophenyl]methyl) piperazine oxalate 

Cl 

oxalate 

[0120] A solution of 1 g of 2-hydroxy-5,6,7,8-tetrahydro 
quinaZoline and 0.1 g of diethylaniline in 10 mL of phos 
phorus oxychloride is re?uxed for 2 h, and subsequently 
cooled and concentrated. The residue is taken up in chloro 
form and Washed With excess 3 N NaOH solution. The 
organic layer is dried and concentrated to provide 2-chloro 
5,6,7,8-tetrahydroquinaZoline (1.1 g) as an orange solid. 

[0121] A portion of this material (200 mg, 1.2 mmol) is 
mixed neat With an equivalent amount of 1-(4-chloroben 
Zyl)piperaZine (250 mg) and the resultant mixture is heated 
to 150° C. under nitrogen for 30 min. Upon cooling, the 
resulting homogenous mixture is partitoned betWeen chlo 
roform and 10% NH4OH solution. The organic layer is dried 
and concentrated. The residue is then taken up in hot 
isopropanol (3 mL) and treated With oxalic acid (108 mg) in 
a minimum amount of hot isopropanol to provide the desired 
product, Which may also be named as 2-((4-(4-chlorophe 
nyl)-piperaZinyl)methyl)-5,6,7,8-tetrahydroquinaZoline, 
oxalic acid salt, as an off-White solid (213 mg, 41%, mp. 
210-212° C.). 

EXAMPLE 4 

[0122] 

HBr 

\ (\N 
/ N 
N 

1-(5, 6, 7, 8-tetrahydroquinolin—2—yl)—4—(1-[4 
chlorophenyl]methyl)piperazine hydrobromide 

[0123] A solution of 0.7 g of 2-hydroxy-5,6,7,8,-tetrahy 
droquinoline (prepared according to the methods outlined by 
Meyers et al., J. Org. Chem., 29: 1435-1438, 1964) and 0.1 
g of diethylaniline in 7 mL of phosphorus oxychloride is 
re?uxed for 2h, cooled and concentrated. The residue taken 
is up in chloroform, Washed With excess 3 N NaOH solution 
and the organic layer dried and concentrated to provide 
crude 2-chloro-5,6,7,8-tetrahydro-quinoline (0.45 g) as an 
oil. 

[0124] A portion of this material (150 mg, 0.9 mmol) is 
mixed neat With an equivalent amount of 1-(4-chloroben 
Zyl)piperaZine (189 mg) and the resultant mixture heated to 
150° C. under nitrogen for 20 min. Upon cooling, the 
resulting homogenous mixture is triturated With isopropanol 
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to provide the desired product, Which may alternatively be 
named as 4-(4-chlorophenyl)-1-(2-5,6,7,8-tetrahydro 
quinolylmethyl)piperaZine, hydrobromide salt, as an off 
White solid (274 mg, 81%, mp. 281-283° C.) . 1H NMR 
(CDCl3) 7.31 (s, 4H), 7.18 (d, J=4 HZ, 1H), 6.42 (d, J=4 HZ, 
1H), 3.56 (s, 2H), 3.52 (m, 4H), 2.75 (m, 2H), 2.6 (m, 6H), 
17-185 (m, 4H). 
[0125] The following compound is prepared essentially 
according to the procedures set forth above in Examples 3 
and 4: 

[0126] (a) 1-(6-methoxy-4-methylquinolin-2-yl)-4-(1-[4 
chlorophenyl]methyl)piperaZine hydrochloride (mp. 250 
253° c.) 

EXAMPLE 5 

[0127] 

1—(Naphth—2-yl)piperazine 

CO 
[0128] A mixture of phosphorus pentoxide (17 g) and 
triethyl amine hydrochloride (16.5 g) is heated and stirred 
under nitrogen until melted (240° C.). To this mixture is then 
added 2-aminonaphthalene (5.72 g) and diethanolamine (4.2 
g), and the temperature maintained for 0.5 h. After cooling 
to approx. 100° C., the mixture is poured onto ice, neutral 
iZed With 1N NaOH, and extracted With chloroform. The 
organic layer is Washed With Water, dried and concentrated. 
The hydrochloride salt is prepared in ethanol (8.1 g, m.p. 
265-266° C.) 

2. 1—(Naphth—2—yl)-4—(1—[4—methylphenyl]methyl— 
piperazine hydrochloride 

O6 CH3 

[0129] Asolution of 1-(naphth-2-yl)piperaZine (212 mg, 1 
mmol) and 4-methylbenZyl bromide (185 mg, 1 mmol) in 
acetonitrile (10 mL) over potassium carbonate (500 mg) is 
stirred for 48 h. After partitioning betWeen ether and Water, 
the organic layer is extracted With 1N HCl solution, and the 
acidic layer is then neutraliZed With 6 N sodium hydroxide 
and extracted With chloroform. The combined chloroform 
extracts are dried over sodium sulfate and concentrated. The 
resulting oil is taken up in isopropanol and treated With a 
saturated solution of HCl (g) in ethyl acetate to provide the 
product as a White crystalline solid (374 mg, 86%). 

EXAMPLE 6 

[0130] The folloWing compounds are prepared essentially 
according to the procedures set forth above in Example 5: 
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[0131] (a) 1-(naphth-2-yl)-4-(1-[4-chlorophenyl]meth 
yl)piperaZine hydrochloride (m.p. 216-218° C.) 

[0132] (b) 1-(naphth-2-yl)-4-(1-[4-methylphenyl]meth 
yl)piperaZine hydrobromide (m.p. 222-223° C.) 
[0133] (c) 1-(naphth-2-yl)-4-(1-[4-?uorophenyl]meth 
yl)piperaZine hydrobromide (m.p. 244-246° C.) 
[0134] (d) 1-(naphth-2-yl)-4-(1-[3-?uorophenyl]meth 
yl)piperaZine hydrobromide (m.p. 253-255° C.) 
[0135] (e) 1-(naphth-2-yl)-4-(1-[2-?uorophenyl]meth 
yl)piperaZine hydrobromide (m.p. 239-240° C.) 

EXAMPLE 7 

[0136] Assay for D2 and D4 Receptor Binding Activity 

[0137] The pharmaceutical utility of compounds of this 
invention is indicated by the assays for dopamine receptor 
subtype affinity described beloW. 

[0138] Pellets of COS cells containing recombinantly pro 
duced D2 or D4 receptors from African Green monkey are 
used for the assays. The sample is homogeniZed in 100 
volumes (W/vol) of 0.05 M Tris HCl buffer at 40° C. and pH 
7.4. The sample is then centrifuged at 30,000><g and resus 
pended and rehomogeniZed. The sample is again centrifuged 
as described above and the ?nal tissue sample is froZen until 
use. The tissue is resuspended 1:20 (Wt/vol) in 0.05 M Tris 
HCl buffer containing 100 mM NaCl. 

[0139] Incubations are carried out at 48° C. and contain 
0.4 ml of tissue sample, 0.5 nM 3H-YM 09151-2 (Nem 
onapride, cis-5-Chloro-2-methoxy-4-(methylamino)-N-(2 
methyl-2-(phenylmethyl)-3-pyrrolidinyl)benZamide) and 
the compound of interest in a total incubation of 1.0 ml. 
Nonspeci?c binding is de?ned as that binding found in the 
presence of 1 mM spiperone; Without further additions, 
nonspeci?c binding is less than 20% of total binding. 
Binding characteristics for examples of compounds encom 
passed Within Formula I for the D2 and D 4 receptor subtypes 
are shoWn in Table 2 for rat striatal homogenates. 

TABLE 2 

Binding of compounds of the invention to D4 and D2 
receptors cloned from African Green monkey. 

Compound 
Number D4 Ki (nM) D2 Ki (nM) 

2 8 >4000 
3 11 >4000 
6 9 >4000 
7 7 1927 

[0140] Compound numbers in Table 2 relate to com 
pounds shoWn in Table 1. 

[0141] The binding characteristics of compounds of For 
mula I for the D4 receptor, expressed in nM, generally range 
from about 0.5 nanomolar (nM) to about 25 nanomolar 
(nM). These compounds typically have binding constants 
for the D2 receptor of from about 200 nM to more than 1000 
nM. Thus, the compounds of the invention are generally at 
least about 10 time more selective for the D4 receptor than 
the D2 receptor. Preferably, these compounds are at least 20, 
and more preferably at least 25-50, times more selective for 
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the D4 receptor than the D2 receptor. Most preferably, these 
compounds are at least 100 times more selective for the D4 
receptor than the D2 receptor. 

EXAMPLE 8 

[0142] A compound described in Arch. Med. Res., 25: 
435-440 (Terron et al., 1994), 1-(quinolin-2-yl)-4-ben 
ZylpiperaZine (Comparative Compound B), Was evaluated in 
the assays described above. Comparative Compound B 
demonstrated relatively Weak interaction With the D 4 recep 
tor subtype (IC5O =194 nM). 

[0143] A compound described in ToXicol. Appl. Pharma 
col., 7: 257-267 (Schmidt and Martin, 1965), 1-naphth-2 
yl-4-benZylpiperaZine (Comparative Compound A), Was 
evaluated in the assays described above. Comparative Com 
pound A demonstrated relatively Weak interaction With the 
D4 receptor subtype (IC5O =33 nM). 
[0144] The invention and the manner and process of 
making and using it, are noW described in such full, clear, 
concise and eXact terms as to enable any person skilled in the 
art to Which it pertains, to make and use the same. It is to be 
understood that the foregoing describes preferred embodi 
ments of the present invention and that modi?cations may be 
made therein Without departing from the spirit or scope of 
the present invention as set forth in the claims. To particu 
larly point out and distinctly claim the subject matter 
regarded as invention, the folloWing claims conclude this 
speci?cation. 

What is claimed is: 
1. A compounds of the formula: 

R1 

or pharmaceutically acceptable addition salts thereof, 
Wherein: 

X, Y and Z are the same or different and represent CR0 or 
nitrogen; 

R0 represents hydrogen, halogen or C1-C6alkyl; 

R1 and R2 independently represent hydrogen, halogen, 
hydroXy, 
Cl-C6 alkyl, tri?uoromethyl, tri?uoromethoXy or 
SOZNHZ, provided that, When Y and Z represent CH, 
and R3 and R4 are both hydrogen, R1 and R2 are not 
hydrogen simultaneously; or 

R1 and R2 together represent a Cl-C2 alkylene dioXy 
group or a Cl-C3 alkylene oXy group; 

R3 and R4 are the same or different and represent hydro 
gen, halogen, Cl-C6 alkyl, Cl-C4 alkoXy, alkylthio, 
hydroXy, amino, mono or dialkyl amino Where each 
alkyl is Cl-C6 alkyl, cyano or tri?uoromethyl; 
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A represents Cl-C4 alkylene; and 

R5, R6, and R7 independently represent hydrogen or 
Cl-C6 alkyl. 

2. Acompound according to claim 1, Wherein at least one 
of R1 and R2 is halogen, alkyl, tri?uoromethyl, tri?uo 
romethoXy, or R1 and R2 together represent 3,4-methylene 
dioXy. 

3. Acompound according to claim 1, Wherein at least one 
of R1 and R2 is chloro, ?uoro, methyl, ethyl, butyl, isopro 
pyl, n-propyl, tri?uoromethyl, tri?uoromethoXy, or R1 and 
R2 together represent 3,4-methylenedioXy. 

4. A compound according to claim 1, Wherein R3 and R4 
are hydrogen, A is methylene, R2 is hydrogen and R1 is 
methyl or chloro. 

5. A compound of the formula: 

R3 

or the pharmaceutically acceptable addition salts thereof, 
wherein: 

R0 is hyrogen, halogen, or Cl-C6 alkyl; 

R1 and R2 independently represent hydrogen, halogen, 
hydroXy, 

Cl-C6 alkyl, tri?uoromethyl, tri?uoromethoXy or 
SOZNHZ, provided that, When RC, R3 and R4 are all 
hydrogen, R1, and R2 are not hydrogen simulta 
neously; or 

R1 and R2 together represent a Cl-C2 alkylene dioXy 
group or a Cl-C3 alkylene oXy group; 

R3 and R4 are the same or different and represent hydro 
gen, halogen, Cl-C6 alkyl, Cl-C4 alkoXy, alkylthio, 
hydroXy, amino, mono or dialkyl amino Where each 
alkyl is Cl-C6 alkyl, cyano or tri?uoromethyl; 

A represents Cl-C4 alkylene; and 

R5, R6, and R7 are the same or different and represent 
hydrogen or Cl-C6 alkyl. 

6. A compound according to claim 5, Wherein 

R3 

represents 4-alkylquinolinyl, 4,6-dialkylquinolinyl, 4,7-di 
alkylquinolinyl, 4,8-dialkylquinolinyl, 4-haloquinolinyl, or 
4-alkyl-6-alkoXyquinolinyl. 
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7. A compound of the formula: 

or pharmaceutically acceptable addition salts thereof, 
Wherein: 

R1 and R2 independently represent hydrogen, halogen, 
hydroXy, C1-C6 alkyl, tri?uoromethyl, tri?uo 
romethoXy or SOZNHZ; or 

R1 and R2 together represent a C1-C2 alkylene dioXy 
group or a C1-C3 alkylene oXy group; 

R3 and R4 are the same or different and represent hydro 
gen, halogen, C1-C6 alkyl, Cpl-C4 alkoXy, alkylthio, 
hydroXy, amino, mono or dialkyl amino Where each 
alkyl is C1-C6 alkyl, cyano or tri?uoromethyl; 

A represents C1-C4 alkylene; and 

R5, R6, and R7 independently represent hydrogen or 
C1-C6 alkyl. 

8. A compound of the formula: 

R5 R7 

or pharmaceutically acceptable addition salts thereof, 
Wherein: 

R1 and R2 independently represent hydrogen, halogen, 
hydroXy, C1-C6 alkyl, tri?uoromethyl, tri?uo 
romethoXy or SOZNHZ; or 

R1 and R2 together represent a C1-C2 alkylene dioXy 
group or a C1-C3 alkylene oXy group; 

R3 and R4 are the same or different and represent hydro 
gen, halogen, C1-C6 alkyl, C1-C4 alkoXy, alkylthio, 
hydroXy, amino, mono or dialkyl amino Where each 
alkyl is C1-C6 alkyl, cyano or tri?uoromethyl; 

R5, R6, and R7 are the same or different and represent 
hydrogen or C1-C6 alkyl. 
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9. A compound of the formula: 

or pharmaceutically acceptable addition salts thereof, 
wherein: 

R0 is hydrogen, halogen or C1-C6 alkyl; 

R1 and R2 independently represent hydrogen, halogen, 
hydroXy, C1-C6 alkyl, tri?uoromethyl, tri?uo 
romethoXy or SOZNHZ; or 

R1 and R2 together represent a C1-C2 alkylene dioXy 
group or a C1-C3 alkylene oXy group; 

R3 and R4 independently represent hydrogen, halogen, 
C1-C6 alkyl, C1-C4 alkoXy, alkylthio, hydroXy, amino, 
mono or dialkyl am1no, cyano or tri?uoromethyl; 

R5, R6, and R7 independently represent hydrogen or 
C1-C6 alkyl. 

10. Acompound according to claim 1, Which is 1-(quino 
lin-2-yl)-4-(1-[4-methylphenyl]methyl)piperaZine. 

11. A compound according to claim 1, Which is 1-(quino 
lin-2-yl)-4-(1-[4-ethylphenyl]methyl)piperaZine. 

12. Acompound according to claim 1, Which is 1-(quino 
lin-2-yl)-4-(1-[4-tert-butylphenyl]methyl)piperaZine. 

13. Acompound according to claim 1, Which is 1-(quino 
lin-2-yl)-4-(1-[4-?uorophenyl]methyl)piperaZine. 

14. Acompound according to claim 1, Which is 1-(quino 
lin-2-yl)-4-(1-[4-chlorophenyl]methyl)piperaZine. 

15. Acompound according to claim 1, Which is 1-(quino 
lin-2-yl)-4-(1-[3,4-dichlorophenyl]methyl)piperaZine. 

16. Acompound according to claim 1, Which is 1-(quino 
lin-2-yl)-4-(1-[4-tri?uoromethylphenyl]methyl)piperaZine. 

17. Acompound according to claim 1, Which is 1-(quino 
lin-2-yl)-4-(1-[4-tri?uoromethoXyphenyl]methyl)pipera 
Zine. 

18. Acompound according to claim 1, Which is 1-(quino 
lin-2-yl)-4-(1-[3,4-methylenedioXyphenyl]methyl)pipera 
Zine. 

19. Acompound according to claim 1, Which is 1-(quino 
lin-2-yl)-4-(1-[4-sulfonamidophenyl]methyl)piperaZine. 

20. A compound according to claim 1, Which is 1-(5,6,7, 
8-tetrahydroquinolin-2-yl)-4-(1-[4-chlorophenyl]meth 
yl)piperaZine. 

21. A compound according to claim 1, Which is 1-(4 
methylquinolin-2-yl)-4-(1-[4-chlorophenyl]methyl)pipera 
Zine. 

22. A compound according to claim 1, Which is 1-(4,6 
dimethylquinolin-2-yl)-4-(1-[4-chlorophenyl]methyl)pip 
eraZine. 

23. A compound according to claim 1, Which is 1-(4,7 
dimethylquinolin-2-yl)-4-(1-[4-chlorophenyl]methyl)pip 
eraZine. 
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24. A compound according to claim 1, Which is 1-(4,8 
dimethylquinolin-2-yl)-4-(1-[4-chlorophenyl]methyl)pip 
eraZine. 

25. A compound according to claim 1, Which is 1-(6 
methoXy-4-methylquinolin-2-yl)-4-(1-[4-chlorophenyl]me 
thyl)piperaZine. 

26. A compound according to claim 1, Which is 1-(quino 
lin-2-yl)-4-(1-[4-chlorophenyl]ethyl)piperaZine. 

27. A compound according to claim 1, Which is 1-(4 
?uoroquinolin-2-yl)-4-(1-phenylmethyl)piperaZine. 

28. A compound according to claim 1, Which is 1-(4 
?uoroquinolin-2-yl)-4-(1-[4-?uorophenyl]methyl)pipera 
Zine. 

29. A compound according to claim 1, Which is 1-(qui 
noXalin-2-yl)-4-(1-[4-chlorophenyl]methyl)piperaZine. 

30. A compound according to claim 1, Which is 1-(3 
methylquinoXalin-2-yl)-4-(1-[4-chlorophenyl]methyl)pip 
eraZine. 

31. A compound according to claim 1, Which is 
1-(quinaZolin-2-yl)-4-(1-[4-chlorophenyl]methyl)pipera 
Zine. 

32. A compound according to claim 1, Which is 1-(5,6,7, 
8-tetrahydroquinaZolin-2-yl)-4-(1-[4-chlorophenyl]meth 
yl)piperaZine. 

33. Acompound according to claim 1, Which is 1-(naphth 
2-yl)-4-(1-[4-chlorophenyl]methyl)piperaZine. 

34. Acompound according to claim 1, Which is 1-(naphth 
2-yl)-4-(1-[4-methylphenyl]methyl)piperaZine. 

35. Acompound according to claim 1, Which is 1-(naphth 
2-yl)-4-(1-[4-?uorophenyl]methyl)piperaZine. 

36. Acompound according to claim 1, Which is 1-(naphth 
2-yl)-4-(1-[3-?uorophenyl]methyl)piperaZine. 

37. Acompound according to claim 1, Which is 1-(naphth 
2-yl)-4-(1-[2-?uorophenyl]methyl)piperaZine. 
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38. A compound of the formula 

N NH 

Where X, Y and Z are the same or different and represent 
CR6 or nitrogen; 

R0 represents hydrogen, halogen or Cl-C6 alkyl; 

R3 and R4 are the same or different and represent hydro 
gen, halogen, Cl-C6 alkyl, Cl-C4 alkoXy, alkylthio, 
hydroXy, amino, mono or dialkyl amino Where each 
alkyl is Cl-C6 alkyl, cyano or tri?uoromethyl; 

A represents Cl-C4 alkylene; and 

R6 and R7 independently represent hydrogen or Cl-C6 
alkyl. 

39. A compound according to claim 38, Wherein X and Y 
are nitrogen and Z is CH. 

40. Acompound according to claim 38, Wherein X, Y, and 
Z are CH. 

41. A compound according to claim 38, Wherein X and Z 
are nitrogen and Y is CH. 

* * * * * 


