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NOVEL ALKYL SUBSTITUTED PIPERAZINE DERIVATIVES AND THEIR USE AS
MONOAMINE NEUROTRANSMITTER RE-UPTAKE INHIBITORS

TECHNICAL FIELD

This Invention relstes to novel aliyl substtuted pipemazine derivatives useful as
monacemine nawotmnemitier re-upiake inhibiiore.

in other aapscts the invention reletes to the use of these compounds In a
method for tharapy and 1o pharmaceutical compoaitions comprising the compounds of
the Invention

BACKGROUND ART

WO 87/30887 (NeuroSsearch A/S) describes tropane darivativae active as
neurctranamitier re-uptaka Inhlbliors

However, there is stlll a strong need for compounds with an optimised
pharmacological proftie as regards the activity on reuptake of the monaamine
neurotransmitiers serotonin, dopamine and noradrenaline, such as the ratia of the
serotonin reupiake versus the noradrenaline and dopamine reuptake activity

SUMMARY OF THE INVENTION

In ita first aspact, the invention provides a piperazine dbrivative of the Formula |

RS Rr°
5

R
Rb
\N
. RrR®
R N
7%< N .
3
R Y
any of ita lsomers or any mbxture of i{s lsomers, or @ pharmaceutically acceptable salt
thereof,
whereln R®, R, B2, R%, R%, R%, R*, RY, R® and R* are as defined beiow
In ite second aspect, the Invention provides a pharmaceutical composttion,
compriaing a therapeutically effective amount of a compound of the invention, or any
of lis lsomera or any mixture of ta Isomers, or a pharmaceutically acceptable salt

thereof, together with at least one pharmaceutically acceptable carrier, exclpient or
dlivent.
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In a further aspect, the invention provides the use of a compound of the
Invention, any of lis lsomers or any mixture of lis lsomers, or a8 pharmaceutically
scceptable salt thereof, for the manufacture of a pharmaceutical composition for the
treatmeant, prevention or alleviation of a dlsease or a disorder or a condition of &
mammal, Including a human, which disease, disorder or condition Is responaive to
inhibltion of monoamine naurctransmitier re-uptake in the central nervous sysiem

in a still further aspect, the invention relates to a method for treaiment,
prevention or alleviation of a disease or a disorder or a condition of a living animal
body, including & human, which disorder, disease or condition Is responsive to
responsive to Inhibltion of monoamine neurotranemitier re-uptake in the central
nervous sysiem, which method comprises the step of administering to such a living
animal bady In need thereof a therapeuticeily effective amount of a compound of the
invention, any of its lsomers or any mixiure of ita lsomers, or 8 pharmaceuticaily
siccepiable salt theraof

Other objecis of the Invention will be apparent o the person skilled In the art from
the following detalied description and examples.

DETAILED DISCLOSURE OF THE INVENTION

Alkyl substituted piperazine derivatives
In its firet aspect the present invention provides piperexine dedvatives of fonmuia |

R Rr®
b R*
R N "
2 R®
"
RE R"
R R

0.
any of Its lsomere or any mixture of lta lsomers,
or a pharmacsuticaily acceptable salt thereof,
wherein
R"represents hydrogen or alkyl,
which alky! la optionally substituted with one or more substituents Independently
selacted from the group consisting of
halo, trifluoromethyi, trifluoromethoxy, cyano, hydrexy, amino, nitro, alkoxy,
cycloalkoxy, alkyl, cyclioalkyl, cycloalkylalkyl, alkenyl and alkynyl,
R" represents an aryl or a heteroaryl group,
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which aryl or heteroaryl group I optionally subetituted with one or more
substiiuenta Independently selected from the group consisting of
halo, frifluoromethyl, irfflucromethoxy, cyano, hydroxy, amino, nitro, alkoxy,
cycloalkoxy, atkyl, cycloalkyl, cycloalkylalkyl, alkenyl and alkynyt,
each of R2, R%, R®, R, R®, R®, R® and R” Independently of each other represents

hydrogen or alkyl,
with the proviso that et least one of R?, R%, R?, R%, R®, R%, R® and R” represents alkyl

In one embodiment, R* represents hydrogen or alkyl 1n a special embodiment,
R"represents hydrogen In a further embodiment, R" represents alkyl, such as methyl

in a still further embodiment, R® represents an optionally substituted aryl, such
as an optionally subetituied phenyl

In a further embodiment, R represents a phenyl group, which pheny! group Is
optionally substliuted with one or more substituents Independently selected from the
group conslsting of halo, irifluoromethyl, trifluoromethoxy, cyano and alkoxy

In a stlll further embodiment, R® represents a phenyl group, which pheny! group
Ia optionally substituted twice with halo In a apecial embodiment, R® represents
dichloro-phenyl, such as 3,4-dichloro-phenyl or 2,4-dichlorophenyl

In a further ambodiment, R® represents a phenyl group, which phenyl group ls
substituted once with halo tn a special embodiment, R® represents chioro-pheny,
such as 4-chloro-phenyl in a further embodiment, R" represents bromo-phanyl, such
a8 4-bromo-phenyl In a stfll further embodiment, R® represents lodo-phenyl, such a3
4-jodo-phenyi

In & stlll further embodiment, R® represents a phenyi group, which phenyl group
is substiiuted once with triffuoromethy! or trifluoromethoxy, In a speciai embodiment,
R® represents trifluoromethyi-phanyl, such as 4-triftucromethyl-phenyl In a further
embodiment, R® represents trifiuoromethoxy-phenyl, such as 4-trifluoromethoxy-
phenyl

In a further embodiment, R® represents a naphthyl group, which naphthyl group
Is optionally substituted with one or more substituents independently selected from the
group oonelsting of halo, trifluoromethyi, trifluoromethoxy, cyano and alkoxy ina
apeclal embodiment, R® represents naphthyl, such es naphthalen-2-y1 In a further
embodiment, R® represents slkoxynaphthyl, such as methoxynaphthyl, such as 6-
methaxy-naphthalen-2-yi

In & further embodiment, two of R?, RY, R, RY, R®, R®, R* and R® represent
alkyl, and the remalning six of R?, R”, R?, R%, R®, RY, R® and R” represent hydrogen

In a apecial embodiment, R” and R® represent alkyl, such as methyl, and R®, R?,
R*, R¥, R® and R? represent hydrogen In a further embodiment, R® and R® represent
alkyl, such as methy!, and R?, R, R%, R®, R® and R® represent hydrogen In a still
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further embodiment, R? and R® represent alkyi, such as methyl, and R%, R?, R?, R?, R®
and R? represent hydrogen In a still further smbodiment, R® represents alkyl, such as
metiyl, and R, R*, R, RS, R, R® and R" represent hydrogen

In a speclal embodiment, the compound of the Invention ia a trana-dialkyl-
piperazine derivative, such as a frans-dimethyl-piperazine dertvative, such as a trans-
2,5-dimethyl-plperazine derivative In a further embodiment, the compound of the
invention Ie a cis-dlalkyl-piperazine derivative, such as a cis-dirmethyl-plperazine
derivative, such as a cis-3,5-dimethyl-piperazine derivative or a cis-2,8-dimethyl-
piperazine derivative

In a apecial embodiment the chemical compound of the invention ls
1-(3,4-Dichloro-phenyl}-2,6-dimethyl-piperaxine,
1<{3,4-Dichloro-phenyl)-3,5-dimethyi-plperazine,
1-{4-Chloro-phenyl)-2,5-dimsthyl-piperazine,
1-{4-lodo-phenyl}-2,5-dimethyl-piperazine,
1-(3,4-Dichioro-phenyl)-2,8-dimethyl-piperazine
1-{4-Bromo-pheanyi)}-2,5-dimethyl-piperazine,
1<{4-Trifluoromethyl-phenyl)-2,5-dimsthyl-piperazine,
1-{4~-Trifluoromathoxy-phenyl)-2,6-dimathyi-plperazine,
1-(2,4-Dichioro-phenyl}-2,6-dimethyl-plperazine,
1-({2,4-Dichloro-phenyl}-3,5-dimethyl-piperazine,
1-{3,4-Dichloro-phenyl)}-3-methyl-piperazine,
1-(2-Naphthyl)-2,5-dimethyl-plperazine,
1-{6-Methoxy-naphth-2-yi)-2,5-dimethyl-piperazine,
1-(3,4-Dichloro-phenyl)-4-methyl-2,5-dimethyl-plperazine,
1-(3,4-Dichloro-phenyl}-4-methyi-3,5-dimathyl-piperazine,
1-{4-Chioro-phenyl)}-4-methyl-2,6-dimeathyl-pipemazine,
1<(3,4-Dichloro-phenyl)-4-methyl-2,6-dimethyl-piperazine,
1-{4-Trifluoromethoxy-phenyl}-4-methyl-2,5-dimethyl-plperazine,
1-{2-Naphthyt)-4-methyl-2,6-dimethyi-piperazine,
any of lts Iaomers or any mixture of lts lsomers, or a pharmaceutically acceptable salt
thereof

In a special embodiment the chemical compound of the Invention Ia
()-1-(3,4-Dichloro-phenyl)-trans-2,5-dimethyl-plperazine,
1-{(3,4-Dichloro-phenyi)-cis-3,5-dimethyi-plperazine,
(1)-1-(4-Chloro-phenyl)-frans-2,5-dimethyl-pperazine,
(1)-1<{4-lodo-phenyl)-trans-2,5-dimethyi-plperazine,
1~{3,4-Dichloro-phenyl)-cis-2,8~dimethyl-piperazine
(+)-1-(4-Bromo-phenyl)-irans-2,5-dimethyl-piperezine,
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(+)-1-(4-Trifluoromethyi-phenyi)-irans-2,5-dimethyl-plperazine,
(+)-1-(4-Trifluoromethoxy-phenyl)-trans-2,5-dimethyl-plperazine,
(+)-1+(2,4-Dichloro-phenyl)-irens-2,5-dimethyl-plperazine,
(1<{24-Dichloro-phenyl)-cls-3,5-dimethyl-plperazine,
(1)-1-(3,4-Dichioro-phenyl)-3-methyl-piperazine,
(£)-1-(2-Naphthyl)-irans-2,5-dimethyl-piperazine,
(£»1-{8-Methaxy-naphth-2-yi)-frans-2,5-dimethyl-piperazine,
1~(3.4-Dichloro-phenyl)-4-methyl-irans-2,5-dimethyi-plperazine,
(1)-1<(3,4-Dichloro-phanyi)-4-methyl-c/s-3,5-dimethyi-piperazine,
(1)>1-(4-Chloro-phenyl)}-4-methyl-irans-2,5-dimethyl-plperazine,
1-(34-Dichloro-phenyl)-4-methyl-cis-2,6-dimethyl-piperazine,
(£)-1-{4-Trifluoromethoxy-phenyl)-4-methyl-trans-2,5-dimethyl-piperazine,
(£)-1<{2-Naphthyl)}-4-methyi-trans-2,5-dimethyl-piperazine,

or a pharmaceutically accepiable salt thereof

Any combination of two or more of the embodiments as described above Is
consldered within the acope of the present invention

Definition of Subatituents
In the context of thle invention halo repreaents fluoro, chioro, bromo or lodo

In the context of this Invention an alkyl group deslignates a univalent saturated,
etralght or branched hydrocarbon chain The hydrocarbon chain preferably contains of
from one 1o six carbon atoms (Cy.g-alkyl), Including pentyl, lsopentyl, neopentyl,
tertiary pentyl, hexyl and Isohexyl In a preferred embodiment alkyl represents a Cy~
alkyl group, including butyl, isobutyl, sacondary butyl, and tertiary butyl In another
prefermad embodiment of this invention alkyl represents a Cys-alkyl group, which may
In particular be methyi, ethyl, propyl or isopropyl

In the context of this invention an alkenyl group deaignates a carbon chaln
containing one or more double bonds, Including di-enes, iri-enes and poly-enes Ina
preferrad embodiment the alkenyl group of the invention comprises of fram two fo six
carbon atoms (Cag-alkenyl), Including at least one double bond In a most preferred
embodiment the alkenyl group of the Invention Is ethenyl, 1- or 2-propenyl, 1-, 2- or 3-
butenyl, or 1,3-buiadienyl, 1-, 2-, 3-, 4~ or 5-hexenyl, or 1,3-hexadlenyl, or 1,3,5-
hexatrienyl

In the context of this invention an alkynyl group designates a carbon chain
containing one or more tripie bonds, Including di-ynes, tri-ynes and poly-ynes Ina
preferred embodiment the alkynyl group of the invention comprises of from two fo aix
carbon atoms (Cae-alkynyl), Including at least one triple bond In it most preferred
embodiment the alkynyl group of the invention Is ethynyl, 1-, or 2-propynyl, 1-, 2-, or
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3-butynyl, or 1,3-butadiynyl, 1-, 2-, 3-, 4-pentynyl, or 1,3-pentadiynyl, 1-, 2-, 3-, 4~, or
5-haxynyl, or 1,3-hexadiynyl or 1,3,5-hexatriynyl

In the context of this invention a cycloalkyl group designates a cyclic alkyl
group, preferably cantalning of from three to seven carbon atoms (Cs~cycloalkyl),
Including cyclopropyi, cyclobutyl, cyclopentyl, cyclohexyl and cycioheptyl

Alkoxy ls O-alkyl, wherein alky! Is as defined above

Cycloalkoxy means O-cycioalkyl, wherein cycloalkyl la as defined above

Cycioalkylalkyl means cycloalkyl as abova and alkyl as above, meaning for
example, cyclopropyimathyl

Amino s NH; or NH-alkyl or N-{alkyl):, wherein alkyl Is as defined above

In the contend of this Invention an aryl group designaiss a carbocyclic aromatle ring
system such as phenyl, naphthyl (1-naphthyl or 2-naphthyl) or flucrenyl

In the contaxt of this invention a heteroaryl group dealgnates an aromatic mono- or
bicydiic heterocyclic group, which holds one or more heteroatoms In lita ring siructure
Preferred hetercatoms include nitrogen (N), oxygen (O), and sulphur (S).

Prefermed monaocyclic hetarcaryt groups of the Invention include aromatic 5-
and 8-membered haterocyclic monacyciic groups, Including for example, but not
limited to, oxazolyl (oxazol-2-y1, ~4-yl, or -5-yi), lsoxazolyl (lsoxazol-3-yl, -4-yi, or -5-
yl), thlezoly! (thiezol-2-yl, -4-yl, or -5-yl), lacthiezoly! (lsothlazol-3-yl, ~4-y, or -5-yi),
1,2,4-oxadiarclyi (1,2,4-oxadlazol-3-yi or -5-y1), 1,2,4-thladlazolyl (1,2,4-thladlazol-3-
yl or -5-¢l), 1,2,5-oxadiazolyl (1,2,5-oxadlazol-3-yl or -4-yl), 1,2,5-thladiazolyl (1,2,5-
thiadlazol-3-y1 ar -4-y1), Imidazolyl (2-, 4-, or S<midazolyl), pyrroivi (2- or 3-pyrrolyl),
furanyl (2- or 3-furanyl), thienyl (2- or 3-thlenyi), pyridyl (2-, 3- or 4-pyridyl), pyrimidyl
(2- 4~, 5~ or 6-pyrimidyl), or pyridazinyl (3- or 4-pyridezinyl)

Preferred bicyolic heteroaryl groups of the Invention Include for example, but
not limited fo, Indolizinyi (2-, 5 or 6-indolidnyl), indoiyi (2-, &~ or 8-Indolyl), Isoindalyl
(2-, 5- or 8-soindolyf), Indazolyi (1- or 3-indazolyl), benzofuranyl (2-, 6- or 8-
benzofuranyl), benzo[blthlenyl (2-, 5- or 8-benzothlenyl), benzimidazolyl (2-, 5- or 8-
benzimidazolyl), benzoxazolyl (2-, 5- or 8-benzoxaxolyl), benxothlazolyl (2-, 5- or 8-
benzothiazolyl), benzo[djiecthiazoly! (1,2-benzold]isothlazol-3-y1), purinyl (2- or B-
purinyi), quinolinyl {2-, 3-, 8-, 7- or 8-quinolinyl), lsoquinoclinyl (1-, 3-, 6-, 8- or 7-
Isoquinolinyl), cinnolinyl (6- or 7-cinnolinyi), phthalazinyl (8- or 7-phthalazinyl),
quinazoliny! (2-, 8- or 7-quinazolinyl), quinoxalinyl (2- or 8-quinoxalinyi), 1,8-
naphthyridinyl (1,8-naphthyridin-2-, 3-, 8- or 7-yl), pteridinyl (2-, 8- or 7-pteridinyl), and
indenyl (1-, 2-, 3-, 6~ or 5-indenyl)

Pharmaceutically Accoptable Salis
The chemical compound of the Invention may be provided in any form suftable

for the intended administration Suitable forms include pharmaceutically (i e
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phys!ologically) acceptabie salts, and pre- or prodrug forms of the chemical compound
of the Invention

Examples of phamaceutically acceptabie addition salis include, without limiiation,
the non-ixxdc Inorganic and organic acld addition salts such es the hydrochloride derived
from hydrochioric acid, the hydrobromide derived from hydrobromic acid, the nitrate
derived from niiric acid, the perchlorate derived from perchioric acid, the phoephate
derived from phosphoric acld, the sulphate derived from gulphuric ackd, the formate
derived from formic ecid, the acetate derived from acatic acid, the aconate derived from
aconiiic ackd, the ascorbate derived from ascorbic acld, the benzenesulphonate derived
from banzenaulphonic acid, the benzoate darived from benzoic acld, the cinnamate
derivad from cinnamic acid, the dlirate derived from ditric acld, the embonate derived from
embonic acd, the enaniaie derived from enanthic acld, the fumarate derived from fumaric
acid, the glutamats derived from glutamic acid, the giycolate derived from glycolic acid, the
lactate derived from lactic ackd, the maleate derived from malelc acld, the malonate
derived from malonic acld, the mandalate derived from mendelic acld, the
methanesulphonate derived from methane sulphonic add, the naphthalene-2-auiphonaie
derived from naphialene-2-sulphonic acid, the phthalate derived from phihalic acid, the
salicylate derived from aalicylic acid, the sorbate derived from eorbic acid, the stearate
derived from sisaric acid, the succinate derived from suceinlc acid, the tartrate derived
from tartaric acld, the toluene-p-sulphonate derved from p-toluene sulphonic acld, and the
flke Such selis may be formed by procedures well known and describad in the art.

Other acids such as oxafic ackd, which may not be considered pharmaceutically
acvepiable, may be useful In the preparation of salts useful as intermediates in abtaining a
chemical compound of the Invention and iis pharmaceutically acceptabie acld addition
salt

Examples of pharmacsutically accaptable cationic saits of a chemical
compound of the invention include, without limitation, the sodium, the potassium, the
calclum, the magnesium, the zinc, the aluminium, the lithium, the cholina, the lysine,
and the ammonium sait, and the like, of a chemical compound of the Invention
contalning an anlonic group Such cationic salis may bae formed by procedures well
known and described In the art.

In the context of this Invention the “onlum aalts” of N-contalning compounds are
aleo contemplated as pharmaceutically accepiable salis Preferred "onlum salis”
Include the alkyl-onium salits, the cycloaikyl-onlum salte, end the cycloalkylalkyl-onlum
eaiis

Examples of pre- or prodrug forms of the chemical compound of the inventlon
Include examples of sultable prodrugs of the substances according to the invention
include compounds modified at one or more reactive or derivatizeble groupa of the
parent compound Of particular interest are compounds modified at a carboxyl group,

\9
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a hydroxyl group, or an amino group Examples of sultable derivatives are estera or
amides

The chemical compound of the Invention may be provided in diesoluble or
Indissoluble forme tngether with a pharmaceutically acceptable solvant such as water,
ethanc!, and the like Dissoluble forms may also include hydrated forms such aa the
monohydrate, the dhydrate, the hemihydrate, the trihydrsie, the tetrahydrate, and the
llike In general, the dissoluble forma are considered equivalant to indlssaluble forms
for the purposeas of this invention

Stedc laomers
1t will be apprecieted by those skliled In the art that the compounds of the

prasent Invention may contain one or more chiral centers, and that such compounds
exist in the form of isomers

For example, the compounda of the present Invention may axist In cis or trans
configurations as well as in mixiures thereof E g those of the substituents R*/R”,
RYR?, RYR®, and R*R” which represent alkyl may In particular be In cls or trans
configuration relative to each ancther (e g R? relative to R, or R? relative to R®%)
Examples inciude, without limitation, trans-2,5-dimethyi-piperazine and cls-3,5~
dimethyl-piperazine derivatives The Invention includes all auch lsomers and any
mixiures thereof including racemic mixtures

Moreover, the chemical compounda of the present invention may exist as
enantiomers in (+) and (-) forms as well as In racemic forms (+) The racemates of
these Isomers and the Individual isomers themselves are within the scope of the
preaent inverrthon

The nvention includes aft such lsomers and any midurea thereof Including mmcemic
midures.

Recamic forms can be resocived Into the optical antipodes by known methoda
and techniques One way of aeparating the lsomeric salts la by use of an optically
active acld, and liberating the optically active amine compound by treaiment with a
base Ancther method for resolving racemates into the optical antipodes is based
upon chromatography on an optical active matirix. Racemic compounds of the present
Invention can thus be resolvad Into their optical antipodes, e g , by fractional
crystallisation of d- or |- (tariratea, mandelates, or camphorsulphonate) salts for
example

The chemical compounds of the present invention may also be resotved by the
formation of diastereomeric amides by reaction of the chemical compounds of the
present Invention with an optically active aclivated carboxyllc acid auch as that
derived from (+) or (~) phenylalanine, (+) or () phenyiglycine, (+) or (~) camphanic acid
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or by the formation of diastereomeric carbamates by reaction of the chemical
compound of the present invention with an opfically active chioroformate or the like
Additional methods for the resoiving the ophcal lsomers are known In the art
Such methods Include those described by Jaques J, Collet A, & When S In
, gt \ 3", John Wiley and Sons, New York (1981)
Opﬂcal acﬂve compounds can nlao be prepared from opticel active starting
materials

Labelled Compounds

The compounds of the Invention may be used In thelr labelled or uniabelled
form In the context of this invention the labelled compound has ona or more atoms
replaced by an atom having an atomic mass or mass number different from the atomic
maas or mass number usually found In nature The labelling will allow easy
quantitative detection of sald compound

The labelled compounds of the Invention may be useful as diagnostic toc!s,
radlo tracers, or monitoring agents in various diagnostic methods, and for in vivo
receptor imaging

The labelled fsomer of the Invention preferably contains at least one radio-
nuciide as a label Posliron emitting mdionuciides are all candidates for usage in the
context of this Invention the radionuclide Is preferably salected from 2H (deuterium), *H
(tritium), "C, “C. 1:1|l 1a|’ 1n|' and "F

The phyaical method for deteciing the labelled Isomer of the preasnt Invention
may be aelectad from Posltion Emission Tornography (PET), Single Photon Imaging
Computed Tomography (SPECT), Magnetic Rescnance Speciroscopy (MRS),
Magnetic Resonance imaging (MRI), and Computed Axlal X-ray Tomography (CAT),
or combinations thereof

Methods of Preparation

The chemical compounds of the Invention may be prepared by conventional
methods for chemical synthesls, e g those described In the working examples The
starting materlale for the processes described in the present application are known or
may readily be prepared by conventional methoda from commercially avallable
chemicala

Also one compound of the Invention can be converted to another compound of
the invention using conventional methods

The end producis of the reacticns described herein may be laolated by
converniional techniques, e g by extraction, crystallisation, distillation,
chromatography, etc.
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Blological Activity
Compounds of the invention may be tested for thelr abllity to inhiblt reuptake of

the monoamines dopamine, noradrenaline and seroionin In synapiosomes e g such
as described in WO 97/30887 Based on the balanced aciivity observed n thase tests
the compound of the invention Is consldered useful for the treatment, prevention or
allevwation of a disease or a disorder or a condition of a mammal, including & human,
which disease, disorder or condition Is responsive o inhibition of monoamine
neurotranamiiier re-uptake In the central nervous system

In a apeclal embodiment, the compounds of the invention are considered useful
for the treatment, preveniion or alleviation of mood disordar, deprassion, atypical
depression, depraaaion secondary to pain, major depresaive disorder, dysthymic
disorder, bipolar disorder, bipolar | disorder, bipolar Il disorder, cyclothymic disorder,
mood disorder due o a general medical condition, subatance-Induced mood disorder,
pseudodementba, Ganser's syndrome, obsasaive compulsive disorder, panic disorder,
panic disorder without agoraphobla, panic disorder with agoraphobia, agoraphobia
without history of panie disorder, panic attack, memory deficlis, memary loss, atiention
deficit hyperaciivity disorder, obeslty, arudety, generalized anxiety disorder, eating
disorder, Parkinson’s disease, parkinsonism, dementla, dementia of ageing, senlle
dementla, Alzhelmer’s disease, acquired immunodeficlency syndrome dementia
complex, memory dysfunction in ageling, apecific phobla, social phobla, post-traumatc
stress disorder, acute stress disorder, drug addiction, drug abuse, cocaine abuse,
nicotine abuse, tobacco abuse, alcohal addiction, alcohollam, pain, chronic pain,
inflammaitory pain, neuropathic pain, migraine pain, tensian-type headacha, chronic
tenslon-lype headachs, pain aasoclated with depresasion, flbromyaigla, arthriiis,
osteoarthritls, rheumatoid arthritis, back pain, cancer pain, Irritable bowel pain,
irritable bowel syndrome, post-operative pain, post-mastectomy pein syndrome
(PMPS), post-stroke pain, drug-induced neuropathy, diabetic neuropathy,
sympathetically-maintained pain, trigeminal neuraigla, dental pain, myofacial pain,
phantom-limb pain, bulimia, premenatrual syndrome, late iuteal phase syndrome, post-
traumatic syndrome, chronic fatigue syndrome, urinary Incontinence, sirass
Incontinence, urge incontinence, noctumal Incontinence, sexual dysfunction,
premature gjaculation, ereciile difficulty, erectlle dysfunction, premature female
orgesm, restiess leg syndrome, eating disorders, anorexia nervosa, sleep disorders,
autism, muifem, trichotlliomanla, narcolepsy, post-siroke depression, siroke-induced
brain damage, siroke-induced neuronal damage or Gllies de la Toureties disease Ina
preferred embodiment, the compounds are conaidered useful for the treatment,
prevention or alleviation of depression

it ls at present contemplated that a sultable dosage of the active
pharmacsutical ngredient (API) s within the range of from about 0 1 to about 1000 mg
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API per day, more preferred of from about 10 to about 500 mg API per day, most
preferred of from about 30 to about 100 mg API per day, dependent, howaver, upon
the exact mode of administration, the form in which it le administered, the indication
consldered, the subject and In particular the body welight of the subject Involved, and
further the preference and experience of the physician or veterinarian In charge

Prefermed compounds of the invention show a blological activity In the sub-
micromolar and micromolar range, { @ of from below 1 {0 about 100 uM

Pharmaceutical Compositions

In another aspect the Invention provides novel pharmaceutical composiiions
comprising a therapeutically effective amount of the chemical compound of the
Invention

While a chemical compound of the invention for use in therapy may be
administered in the form of the raw chemical compound, It je preferred to Introduce the
active ingredient, optionally In the form of a physlologically acceptable salt, In a
pharmaceutical composition together with one or more adjuvanis, exclpients, carrlers,
buffars, diluents, and/or other customary pharmaceutical auxiilaries

in a preferred embodiment, the Invention provides pharmaceutical compositons
comprising the chemical compound of the Invention, or a pharmaceutically acceptable
ealt or dertvative thereof, together with one or more pharmaceutically acceptable
carriars, and, optionally, other therapeutic and/or prophylactic ingredients, known and
used in the art. The canier(s) must be "accaptable” In the sense of being compatible
with the other Ingredients of the formulation and not harmful to the recipient thereof

Pharmaceutical compoaitions of the Invention may be those sultable for oral, rectal,
bronchial, nasal, puimonat, topical (including buccal and sub-ingual), transdermal, vagnsl
or parenteral (including cutaneous, subcutaneous, intramuscular, intrapertioneal,
intravenous, intraariarial, intracerabral, infraocular injection or Infusion) administration, or
those in a form eultable for administration by Inhalation or Insuffiation, Including powdera
and liquid aerosol administration, or by sustained release systema Sultable examples of
susiained release systems Include samipermeable matrices of solid hydrophobic polymers
containing the compound of the iInvention, which matrices may be in form of shaped
articles, e.g films or microcapaules

The chemical compound of the Invention, fogether with a conventional adjuvant,
carrier, ar dlluent, may thus be placed info the form of phamrmaceutical compositions and
unit dosages thereof Such forms include solids, and in particular tablets, filled capsules,
powder and pellet forms, and liquids, in parficular aqueous or non-aqueous solutions,
suspensions, emulsions, eibdre, and capsules filled with the same, all for orai use,
suppostiories for rectal administration, and aterlle Injactabie solutions for parenteral use
Such pharmaceutical compositiona and unit dosage forms thereof may compries

X
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conventional Ingredients in conventional proportions, with or without additionsl active
compourxis or principles, and such unit dosage forms may contain any suliable effecive
amount of the active Ingredient commensurate with the ntended dally dosage range to be
employed

The chemical compound of the present Invention can be administered in a wide
variety of oral and parenteral dosage forma It will be obvious 1o those sidiled In the art that
the following dosage forms may compyise, as the active componert, sither a chamical
compound of the invantion or a pharmaceutically acceptable salt of a chemical compound
of the Invertion

For preparing pharmaceutical compositions from a chemical compound of the
present Invention, pharmaceutically acceptable camlers can be elther solid or liquid Solld
form preparationa Include powdars, iablats, pills, capsules, cachets, supposliories, and
disperulble granules A solld carrer can be one or more subsiances which may also act as
dilvents, flavouring agents, solubliizers, lubricants, suspending agents, binders,
preservailvas, tablet duintagrating agents, or an encapsulating material

in powders, the carrler la a finely divided solld, which Is In & mixiure with the finely
divided active component.

in tablets, the active component la mixed with the carrier having the necessary
binding capacity in suliable proportions and compacted in the shape and size deslired

The powders and tablata preferably contain from five or ten to about seventy
percent of the active compound Suliable carrlers are magnesium carbonaie, magnesium
aisarate, talc, sugar, laciose, pectin, dextrin, starch, gelatin, tragacanth, methyicellulose,
sodium carboxymethyicellulose, a low melting weax, cocoa butier, and the llke The term
"preparation” Is intendad to Include the formulation of the active compound with
encapsulating material as carriar providing a capeule in which the active component, with
or without carriers, s surrounded by a carrer, which ls thus in association with it. Similarly,
cachets and fozenges are included. Tablets, powders, capsules, plils, cachets, and
lozanges can be used as solid forma sultable for oral administrafion

For preparing suppositories, a iow melting wax, such as a mixiure of faity acld
glyceride or cocoa butter, |s first melted and the active component is dispersed
homogeneously therein, as by stiring The molten homogenous mbcure ls then poured
Into convenlant aized moukis, allowed o cool, and thereby o solldify

Composilions sultable for vaginal administration may be preseniad as pessaries,
tampons, creams, gels, pasies, foams or sprays containing in addiion {o the active
ingredient such carriers as are known In the art to be appropriate

Liquid preparations Inciude soluions, suspensions, and emuiaions, for example,
watsr or water-propylene glycol solutions For example, parenteral Injection liquid
preparations can be formulated as solutions in aquecus polyethylene glycol solution
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The chemical compound according to the present invention may thua be formulated
for parenteral administration (e g by Injection, for example bolus injection or continuous
Infusion) and may be presented In unit dose form In ampoules, pre-filled syringes, email
volume Infualon or in multi-dose contamers with an added preservative The compositions
may teke such forms as suapensions, solutions, or emulsions In olly or aqueous vehicles,
and may contaln formulation egents such as suspending, stabilising and/or disperaing
agents. Aliematively, the aciive Ingredient may be in powder form, obtained by aseptic
isolaiion of sterfle solid or by lyophliation from solution, for constitution with a suliable
vehidie, 8.g sterlle, pyrogen-free water, before use

Aqueous soiutions sultable for oral use can be prepared by disaoiving the aclive
componant in weter and adding sultable coloranis, flavours, stablliing and thickening
sgents, as desired

Aqueous suspensions sultable for oral use can be made by disperaing the finely
divided aclive component in water with viecous material, such as natural or synthelic
gums, resins, meihyicellulose, sodium carbaxymethylicelluiose, or other well known
suspending agents

Also Included are solid form praparations, intended for conversion shortly bafore
use 1o liquid form preparations for oral adminisiration Such liquid forms Include solutions,
suspensions, and emuiaions. In addition to the aclive component such preparatons may
comprise colorantis, flavours, siabllisers, buffers, ariificial and natural sweeteners,
dispersants, thickeners, solublitzing agents, and the like

For topical administration 1o the epidermis the chemicai compound of the Invention
may be formulated as cintments, creams or lotions, or aa a tranedermal paich Olntments
and creams mayy, for exemple, be formulated with an aqueous or olly base with the
addition of aultabie thickening and/or gelling agenta Lotions may be formulated with an
aquaous or olly basa and will In general also contain one or more emulsifying egents,
siabllleing egents, disperaing agents, suspending agents, thickening agents, or colouring
agents

Compoeitions suitable for topical administration In the mouth include lozenges
compriging the active agent in a flavoured base, usually sucrose and acacia or tregacanth,
pastilies comprising the active Ingredient In an Inert base such as galatin and glycerine or
sucrose and acacia, and mouthwashes comprising the active Ingredient in a sultable liquid
carrier

Solutions or suspensions are applied directly to the nasal cavity by corrventional
means, for example with a dropper, pipette orapray The compositions may ba provided In
single or muit-dose form

Administration {o the respiratory fract may also be achieved by means of an asrosol
formulation In which the active Ingredient is provided In a pressurised pack with a suitable
propellant such as a chiorofluorocarbon (CFC) for example dichlorodifiucromethane,
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trichlorofluoromethane, or dichlorotetrafluoroethane, carbon dicxide, or other suitable gas
The serosol may convenlently also contain a surfectant such as lecithin The dose of drug
may be controlled by provision of a melered valve

Altematively the active ingredienis may be provided in the form of a dry powder, for
aexampie a powder mix of the compound in a sultable powdar base such as lactosa, starch,
starch darivailves such as hydroxypropyimethy! cellulose and polyvinyipymolidone (PVP).
Conveniently the powder carrier will form a gel In the nasal cavity The powder
composltion may be presented in unit dose form for exampile in capsules or cartrkiges of,
e g, getatin, or bitater packs from which the powder may be adminietared by means of an
Inhaler

In compositions intended for adminlstration o the respiratory trect, including
intranasal compositions, the compound will generally have a amall particie size for
example of the order of 5 microns or less. Such a particie stze may be oblained by means
known In the art, Tor eecemple by microntzation

When desired, compositions adapted i give sustained release of the aciive
ingredient may be employed

The pharmaceutical preparations are preferably In unit dosage forma. In euch form,
the preparation Is aubdivided Into unit doasa containing appropriate quantities of the
actve component. The unit dosage form can be a packaged preparation, the package
contalning discrete quantities of preparation, such as packaged tabiets, capaules, and
powders in vials or ampoules Also, the unit daosage form can be a capsule, tablet, cachet,
or lozenge itealf, or it can be the appropriate nurnber of any of these in packaged form

Tablets or capsules for oral administration and liquids for Intravenous
administration and continuous nfusion are preferred compositions

Further detalls on techniques for formulation and adminlstration may be found
in the latest edition of Remington's Phaomaceutical Sciences (Maack Publishing Co ,
Easton, PA)

A therapeutically effective dose refers fo that amount of active Ingredient, which
ameliorates the symptoms or condition Therapeutic efficacy and taxicity, e.g EDg and
LDy, may be determined by standard pharmacological procedures In cell cultures or
axperimental eanimals. The dose ratio between therapeutic and toxdc effects s the
therapeutic Index and may be expressed by the ratio LDw/EDy Phamaceutical
composttions axhibiiing large therapeutic Indexes are preferred

The dose edministered must of course be carefidly adjustad to the age, welght and
condltion of the Individual being treated, as well as the routs of administration, dossge
form and regimen, and tha result desirad, and the exact desage should of couree be
detarminad by the praciitioner

The actual dosage depends on the nature and severity of the disease being
freated, and is within the diacretion of the physician, and may be varied by titmation of
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the dosage to the particular circumstances of this Invention to produce the desired
therapeutic effect. However, It is presently contemplated that pharmacsuilcal
compositions containing of from about 0 1 to about 500 mg of active ingredlent per
Individual dose, preforably of from about 1 to about 100 mg, most prefermed of from
6 about 1 fo about 10 mg, are sultable for therapeutic treatments
The active ingredient may be adminlstered In one or several doses per day A

satisfactory result can, In certain instances, be abtained at a dosage as low as 0 1
pg/kg | v and 1 ug/kg p o The upper imit of the dosage rangae Is presantly considered
to be about 10 mg/kg [ v and 100 mg/kg p o Preferrad ranges are from about 0 1

10 ug/kg to about 10 mg/kg/day 1 v , and from about 1 pg/kg to about 100 mg/kg/day p o

Methods of Therapy
In another aspect the invention provides a method for the treatment, prevention
or alleviaiion of a disease or a disorder or a condiiion of a living animal body,

15 Including 2 human, which disease, disorder or condition 18 responsive to Inhibition of
monoamine neuratranamitier re-uptake In the central nervous sysiem, end which
method comprisas administering to such a living animal body, including a human, in
nead thereof an effective amount of a chemical compound of the Invention

it s at present contemplated that sultable dosage ranges are 0 1 to 1000

20 milligrams dally, 10-500 milligrams dally, and eapedially 30-100 milligrams dally,
dependent as usual upon the exact mode of administration, form In which
administared, the indication toward which the adminlstration Is directed, the subject
Invoived and the body weight of the subject iInvoived, and further the preference and
axperience of the physicien or veterinarian In charge

The Invention Is further lliuatrated with reference 1o the following examples, which
30 are not intended 1o be in any way limiting to the acope of the Invention as clalmed

General All reactions involving alr sensiitve reagents or intermediates were
performed under nitrogen and In anhydrous sclvents Magnesium sulphate wae used
as drying agent in the workup-procedures and solvents were evaporated under

36 reduced pressure
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Method A

(1)<1={3,4-Dichloro-phenyl)-trans-2,5-dimethyi-plperaxine fumaric acld salit

A mixture of rans-2,5-dimethyipiperazine (10 g, 88 mmol), 1-bromo-3,4-dichlioro-
benzene (22 g, 87 mmol), KOfBu (20 g, 178 mmal), palladacycle (100 mg) and
dioxane (100 mi) was stimed at reflux for 1 h Water (100 m!) was added fo the
mixture The mixture was exiracted with diethy! ether (2 x 100 ml) Chromatography on
slliica gel with methanol, dichloromethane and conc. ammionia (10 88-1) gave the tile
compound Yieid 7 0 g (31 %) The corresponding sait was obtained by additlon of a
diethyl ethar and methanol mixture (8 1) saturated with fumaric acid Mp 208-211°C

1<{3,4-Dichloro-phenyl)-cis-3,6-dimethyl-piperazine fumaric acld salt
Was prepared according to mathod A from ¢s-3,5-dimethyi-piparazine Mp 225-
227°C.

(1)=1-{4-Chloro-phenyl)-trans-2,5-dimethyl-plperuzine fumaric acid salt
Was prepared according io method A. Mp 185-168°C

{&)-1<{4-odo-phenyl)-trans-2,5-dimethyl-plperszine fumaric acld sait
Was prepared according to method A. Mp 180-166°C

1+34-Dichloro-phenyl)-cis-2,6-dimethyl-plperazine fumaric acid salt

Was prepared according to method A from ds-3,5-Dimethyi-plperazine-1-carbaxylic
acid {erf-butyl ester followed by deprotection of the 1-carboxylic acid terf-butyl ester
with a mixture of hydrochioric acid and acetic acld Mp 170-173°C

(+)-1-{4-Bromo-phenyl)-trang-2,5-dimethyl-plperazine fumaric acld salt
Wae prepared according to method A. Mp 188-170°C

(£)-1-{4-Trifluoromethyl-phenyi)-irans-2,3-dimethyl-plperazine fumaric acid salt
Was preparad according to method A. Mp 186-187°C

()-1-(4-Trifluoromethoxy-phenyi)-trane-2,5-dimethyi-piperazine fumaric acld aait
Was prapared according to method A. Mp 167-180°C

(£)-1-(2,4-Dichioro-phenyl)-trans-2,5-dimethyl-piperazine hydrochioric acld sait
Was prapared according to method A. Mp 197-200°C

{1<{2,4-Dichloro-phenyl)-cis-3,5-dimethyli-piperszine fumaric acld sait
Was prepared according 1o method A from dlg-3,6-dimethyl-piperazine Mp >270°C
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(£)-143 4-Dichioro-phenyl}-3-methyl-plperazine fumaric acld salt
Was prepared gccording to method A from (+:)-3-methyl-plperazine Mp 180-182°C

(1)-1<{2-Naphthyl)-trans-2,5-dimethyl-piperazine fumaric acld sait
Was prapared according to method A. Mp 178-178°C

(1)-1-{6-Methoxy-naphth-2-yl}-irans-2,5-dimethyl-piperazine fumaric acid sait
Wan prepared according to method A Mp 207°C

Method B

()-1-(3,4-Dichloro-phenyl)-4-methyl-trans-2,5-dimethyl-piperazine fumaric acid
salt

A mixture of {+)-1-(3,4-dichloro-phenyl)-trans-2,5-dimathyi-plperazine (8 0 g, 23
mmol), formic acld (80 mi) end formaldehyde (B0 mi) was stirred at 70*C for 15 h The
mixture was evaporaied An aqueous solution of ammonia (100 ml, 1 M) was added
foliowed by extraction with dlethyl ether (2 x 100 ml) The corresponding salt was
obialned by addition of a diethyl ether and methanol mixture (9 1) saturated with
fumaric acid Yield 3 0 g (33 %) Mp 166-168°C

1-{3 4-Dichioro-phenyl)-4-methyl-c/s-3,5-dimethyl-plperazine free base
Was prepared according to method B from (1)-1-(3,4-dichloro-phenyl}-cis-3,5-
dimethyl-piperazine The product was isclated as an oll

{1)-1<{4-Chloro-phenyl)-<4-methyl-trans-2,5-dimethyi-piperazine fumaric acid salt
Was prepared according to method B from ()-1-(4-chloro-phenyl)-irans-2,5-dimethyi-
piperazine Mp 142-144.5°C

{1<{34-Dichloro-phenyl)-4-maethyi-cis-2,6-dimethyl-plperazine free base
Was prepared according to method B from (1)-1-3,4-dichloro-phenyl)-cis-2,6-
dimethyl-piperazine The product was |solated as an oll

(£)-1~(4-Trifluoromethoxy-phenyl)-4-methyl-trans-2,5-dimethyi-plperazine
hydrochloric acld sailt

Was prepared according to method B from (1)-1-(4-trifluoromethoxy-phenyl)-irans-2,5-
dimethyl-plperazine Mp 167-170°C.

(£)-1<{2-Naphthyl)-4-methyl-trans-2,5-dimethyi-plperazine fumaric acid sait
Was prepared according fo method A from (1)-1-(2-naphthyl)-trans-2,5-dimethyl-
plperazine The product was Isolated as an oll
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CLAIMS

1

10

16

A piperazine derivaiive of the Formula |

R R
N
R
R N
ﬂx \ .
R R
R R
any of s leomers or any mixture of its lsomers,
or a pharmaceutically acceptable salt thereof,
wherein
R"represenis hydrogen or alkyl,
which alky! is aptionally subeittuted with ane or more subetituents
Independently selectad from the group conasleting of
halo, iriflucromethyl, trifluoromethoxy, cyano, hydroxy, amino, nitro,
alkoxy, cycloalkoxy, alky!, cycioalkyl, cycloalkylalkyl, alkenyt and
alkynyl,
R® represents an ary! or & heteroary! group,
which ary! or heteroaryl group ls optionally subsiiiuted with one or more
aubstituents independently selected from the group conslsting of
halo, triflucromethyl, trifluoromethaxy, cyano, hydroxy, amino, nitro,
alkaxy, cycloalkoxy, elkyl, oycloalkyl, cycloalkylalkyl, alkenyl and
alkynyl,

M

sach of R?, R, R®, R%, R, R, R? and R* Independently of each other represents

hydrogen or alkyl,
with the provisa that at least one of R?, R, R, RY, R%, R?, R® and R® represents
alkyt

The chemical compound of clalm 1, wherein
R" represants hydrogen or alkyl

Tha chamical compound of claima 1 or 2, wherein
R® represents a phenyl group,
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which phenyl group Is optionally substitutad with one or more substiuents
Independently selected from the group conalsting of
halo, trifiuoromethyi, trifluoromethoxy, cyano and alkoxy

The chemical compound of clalms 1 or 2, wheraln

R* represents a phenyl group,
which phenyl group ls optionsily substitutad twice with halo

The chemical compound of any one claims 1-4, wharein
two of R?, R, R®, R", R®, R?, R’ and R” represent alkyl, and
the remaining six of R?, R%, R?, R?, R®, R?, R® and R* represent hydrogen

The chemical compound of claim 1, which Is
()-1-(3,4-Dichlioro-phenyl)-trans-2,6-dimethyl-plperazine,
1~(3,4-Dichloro-phenyl)-cis-3,5-dimethyl-plperazine,
(£)-1-{4-Chloro-phenyl)-trans-2,5-dimethyl-piperazine,
(1)-1~(4-lodo-phenyl)-frans-2,6-dimethyl-piperazine,
1-{3,4-Dichloro-phenyl)-cis-2,6-dimethyl-plperazine
(2)-1-{4-Bromo-phenyl}-irans-2,5-dimethyl-piperezine,
(£)-1-{(4-Trifluoromethyl-phenyl)-irane-2,5-dlmnethyl-plperezine,
(£)-1~{4-Trtfluoromethoxy-phenyt)-trane-2, 5-limethyl-piperazine,
(£)-1~2,4-Dichiaro-phenyl)-frans-2,5-dimethyl-piperazine,
{1-{2,4-Dichioro-phanyi)-cjs-3,5-dimethyl-piperazine,
()-1~3,4-Dichioro-phenyl)-3-methyl-piperazine,
(1)-1~2-Naphthyl)-trans-2,5-dimethyl-plperazine,

(1)-1<(8-Mathaxy-naphth-2-yi)-trans-2,5-dimethyl-plperazine, L

1-(3,4-Dichioro-phenyl}-4-methyi-trans-2,5-dimsthyi-piperazine,
(2)-1-(3,4-Dichloro-phenyl}-4-methyl-cis-3,5-dimathyl-piperazine,
(£)-1-(4-Chloro-phenyl)-4-methyl-trans-2,5-dimethyl-plperazine,
1-(3,4-Dichloro-phenyi)-4-methyl-cis-2,8-dimathyl-plperazine,
{£)-1-(4-Tnfluoromethoxy-phenyl)-4-methyl-trans-2,5-dimethyl-plperazine,
{(£)-1-(2-Naphthyl)-4-methyl-trans-2,5-dimethyl-piperazine,

or a pharmacsautically accaptable salt thereof

A pharmacautical composition, comprising a therspeutically effactive amount of a
compound of any one of claims 1-8, any of its (somaers o any mixture of its
1somers, or a pharmaceutically acceptabie salt thereof, together with at least one
phamaceutically acceptable carer, exciplent or diluent.
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Use of the chemical compound of any of daims 1-8, any of its lscmara or any
mixture of lta lsomers, or a pharmaceutically acceptable salt thereof, for the
manufacture of a medicament.

The use according o claim 8, for the manufacture of a pharmaceutical
compasition for the treatment, pravention or alleviation of a disease or a disorder
or a candition of a8 mammal, Including @ human, which diseass, disorder or
candttion la responsive to Inhibltion of moncemine neurctransmitter re-uptake in
tha cantrel nervaua system

The use according 1o claim 8, wherein the disease, disorder or condition s mood
disorder, depression, atypica! depression, depreasion secondary to pain, major
depressive disorder, dysthymic disorder, bipolar disorder, bipolar | disorder,
bipolar Il dieorder, cyclothymic dieorder, mood disorder due o a general medical
condition, substance-induced mood disorder, pseudodementia, Ganser's
syndrome, obaesalve compulsive disorder, panic disorder, panic disorder without
egoraphobla, panic disorder with agoraphobia, agoraphabla without history of
panic disorder, panic attack, memory deficits, memory loas, attention deficlt
hyperactivity dlsorder, obeeity, anxiety, generaitzad anxiety disorder, eating
disarder, Parkinson's dieease, parkinsonlem, demeantla, dementia of ageing,
eanlle dementla, Alzheimer's disease, acquired Immunodeficlency syndrome
dementa complax, memory dysfundtion In ageing, specific phabla, social phabla,
post-traumatic stress disorder, acute stress disorder, drug addiciion, drup sbuse,
cocains abuse, nicotine abuss, iobacco abuse, alcohol addiction, alcohollsm,
pain, chronic pain, inflammatory pain, neuropathic pain, migralne pain, tension-
type headache, chronic tenslon-type headachs, pain assoclated with depression,
fibromyalgia, arthritis, ostecarthritls, rheumatoid arthritie, back pain, cancer pain,
Irritable bowel pain, Irritable bowe! syndrome, post-operative pain, post-
mastectomy pain syndrome (PMPS), post-stroke pain, drug-induced neuropathy,
dlabetic neuropathy, sympathetically-maintained pain, trigeminal neuraigla,
dental pain, myofaclal pain, phantom-imb peln, bulimia, premenstrual eyndrome,
lete (utes! phase syndrome, post-traumatic syndrome, chronle fatigue ayndrome,
urinary Incontinence, stress Incontinence, urge incontinence, noctumal
Incantinence, sexual dysfunciion, premature ejeculation, erectie difficulty,
eractlia dysfunction, premature female orgasm, restiess leg syndrome, eating
disordare, ancraxia narvosa, slesp disorders, autiam, mutiam, trichotiiomanta,
narcolspay, post-siroke depression, stroke-induced brain damage, stroke-
induced neuronal damaga or Gllies de Ia Toureitea disease
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11 A method for ireatment, prevention or alleviation of a disease or a dleorder ora
condition of a living animal body, including a human, which disorder, disease or
condition is responslve to Inhibltion of monoamine neurotransmitier re-uptake In
the central nervous system, which method comprisas the step of administering to
such & iving animal body In need thereof a therapeutically effective amount of a
compound according to any one of the claime 1-8, any of its |somers or any
mbdure of its lsomers, or a pharmaceutically acceptable salt thereof

J
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m novedosos de peprazna sustitudos con alquio Ghles como
inlibidores de la reabsorc¥dn de los neurotransmiscres de
monoamina En otros aspectos la Invencion e relaciona con el uso
de estos compuestos en un método para terapla y/o a composiciones
famrmacéuticas que comprenden [os compuestos de la invencién
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NUEV O
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La presente invencidn se reflere a nuevos derivados de piperazina
susttuldos por alquio dtilee como Inhibldores de la recaptacidn del
neurotransmisor monoamina

En otros aspectos de la invencién, se refiere al uso de estos compuestos
en un método para terapla y 8 composiciones farmacéuticas que incluyen a los
compuestos de la invenclén

TECNI RIO

El documento WO 87/30997 (NeuroSearch A/S) describe derivados de
tropano activas como Inhibidores de la recaptacion de neurotransmisores

Sin embargo, aun existe la necesidad de contar con compuestos que
presenten un perfll farmacolégico 6ptimo en cuanto a la actividad sobre la
recaptaciéon de los neurotransmisores monoamina de Ia serotonina, dopamina y
noradrenalina, como por ejemplo la relacion de la recaptacion de la serotonina en

contraposicidn con la actividad de la recaptacion de la noradrenalina y la

dopamina
SINTESIS DOE LA INVENCION
En un primer aspecto, la invencién proporciona un denvado de plperazina
de férmula |
R" R"
Rl‘
RN
R'
R
N
R? \R'
rRY R

29



cualqulera de sus isdmeros o cualquer mezcla de sus isdbmeros, o una sal
farmacéuticamente aceptable de los mismos en la que R®, R®, R? R?, R?, R®, R,
R%, y R® son como se definen a continuacin

En un segundo aspecto, la invencidn proporclona una composicidn
farmacéutica, que Incluye una cantided terapéuticaments efectva de un
compueato de la invencidn, o cualquiera de sus ladmeros a cualquier mezcla de
sus lsdmeros, o una sal farmacéuticaments aceptable de la misma, junio con al
menos un vehiculo, excipiente o diluyente farmacéuticamente aceptable

En aun otro aspecto, la Invencién proporciona el uso de un compuesto de
la invencién, de cualquiera de sus lsdmeros o de cualquier mezcla de sus
ledmeros, o una sal farmacéuticamente aceptable de los mismos, para la
preparacion de una composiion fermacéutica destinada al tratamiento,
pravencién o allvio de una enfermedad o de un trastomo o de una afeccién de un
mamifero, Incluldo el ser humano, cuya enfermedad, trastomo o afeccién
reaponde a ia inhibicién de a recaptacion del naurotransmisor monoamine en e
sistama nervioso central

En otro aspecto, la invencién se reflers a un método para el tratamiento Ia
pravencién o el allvio de una enfermedad o de un trastomo o de una afecclén de
un cuerpo vivo ammal con inclusién del ser humano, cuyo trastomo, enfermedad
o afeccibn responde a la Inhibicion de la recaptacion del neurotransmisor
monoamina en el sistema nervioso central, y dicho método comprende el paso de
adminiatrar a un cuerpo animal vivo que necesite una cantidad terapéuticaments

afectiva de un compuesto de la invencion, de cuaiquiera de sus isdmeros o de



cualquler mezcla de sus ;sémeros, o de una sal farmacéuticaments aceptable de
los mismos
Otros objetos de la invancidn serén evidentes pars un experto en la tdcnica
a partlr de la sigulents descripcién detallada y de sigulentes los ejemplos
DESCRIPCION DETALLADA DE LA INVENCION
Derivados de plpaerazina sustituidos por alquilo

En un primer aspecto, la presente invencién proporciona denvados de

plperazina de férmula |
RY R
R’
Rb
\N 5
a R
R N
z \R'
R >
R® R
D

cualquiera de sus Isdmeroa a cualquler mezcla de sus lsémeros, o una sal
farmacéuticaments aceptable de los mismos,
en la que
R" representa hidrégeno o alquilo,

en donde el alqullo se sustiuye opclonalmente con uno 0 mas
sustituyentes seleccionados Independientemente del grupo que conaiste

haio trifluormetiio, trifluormetoxi, ciano, mdroxl, amino, nitro, alcoxi,

cicloalcox, alqullo, cicloalquilo, cicloalquilalquilo, alqueniio y alquinilo,
R® representa un grupo anio o0 heteroanlo en donde el grupo arilo o heteroarllo se
sustituye opcionalmente con unc © més sustiuyentes ssleccionados

Independientemente del grupo que Incluye



halo, trfluormetilo, trifluormetox), clano, hidroxl, amino, nitro, alcoxl,
cicioalcoxl, alqulio, cicloalqulio cicioalquilalquilo, alquenilo y alquinilo,
cada uno de R? RZ, R} R?, R% R®, R' y R® Independientemente entre si
raprasenta hidrégeno o alguilo,
con la condicién que al menos uno de R?, R, RY, R?, R%, RY, R® y R represente
alquila

En una reallzacion, R" representa hidrdgeno o alqullo En una realizacion
aspecial, R* representa hidrbgeno En otra realzaclén, R* represénta aiqulio,
como por ejemplo metlio

En aun otra reallzacién, R® representa un arllo opclonaimente sustituldo,
como por ejemplo un fenilo opclonalmente sustituldo

En otra realizacién, R® represents un grupo fenilo que es opcionalmente
suetituido con uno o més susttuyentes independientemente seleccionados del
grupo qua incluye halo, irifluormaetilo, trifluarmetaxi clano y alcox

En sun otm reslzacion, R® representa un grupo fenio, gue es
opcionaimente sustituido dos veces con halo En una reallzacion especial, R®
reprasaenta diclorofenilo, como por sjemplo 3,4-diclorofentio o 2,4-diclorofenilo

En otra reallzacion, R® representa un grupo fenilo, que es sustituido una
vez con halo En una realzacién especil, R® representa clorofenilo, como por
ejemplo 4-clorofenlic  En otra reallzacidn, R® representa bromofeniio, como por
elemplo 4-bromofenilo En aun ofra realizacion, R® representa yodofenilo, como
por ajemplo 4-yodofenllo

En aun otra reallzacidn, R representa un grupo fenilo, que es susttuldo

una vez con trfluormetiio o tnfluormetoxr En una realizacion especial, R®



reprasenta trifluormetifeniio como por ejemplo 4 tnfluormetilfenilo En otra
realizacién, R° representa trifluormetoxifenlio, como por ejemplo 4-
tifluormetoxifeniio

En otra realizacién, R® representa un grupo naftilo, que es opcionaimente
sustitutdo con uno o més sustituyentes independlentements selecclonados del
grupo que Incluye halo, tnfluormetilo, trifluormetoxi, clano y alcoxl En una
realizaclon especial, R representa naftllo, como por ejemplo naftalen-2-lo En
otra reallzacién R® representa alcoxinaftlio, como por ejemplo metoxinaftilo, como
por ajemplo 6-metoxinaftalen-2-lio

En otra realizacién, dos de R?, R* R?, R?, R®, R% R® y R* representan
alquiio y los restantes sels de R? R* R’ R®, R? R% R® y R® representan
hidrégeno

En una realizaclon especlal, R? y R® reprasentan alquilo, como por ejemplo
metlio, y R?, R?, R®, R¥, R® y R¥ representan hidrégenc En otra realizacién, R® y
R? representan alqullo, como por ejemplo metlo, y R?, R%, R®, R*, R® y R¥
representan hidrdgeno En aun otra realzacdn, R? y R® representan alquilo,
como por ejemplo metilo, y R?, R?, R¥, R® R%, y R® representan hidrdgeno En
aun otra realizaclon, R? representa alquilo, como por ejempio metilo, y R?, R,
R”, R% R¥, R® y R® representan hidrégeno

En una realizacién especial, el compuesto de la Invencién es un derivado
de trans-dialquil-plperazina, como por ejemplo un denvado de trans-dimetii-
piperazina, como por ejemplo un derivado de trans-2,5-dmetliplperazina En otra
realizacién, e compuesto de la invencidn es un denvado de cis-dlalquil-

piperazina, como por ejemplo un derivado de cls-dimelilplperazina, como por



ejemplo un derivado de cis-3,5-dimetliplperazina o un derivado de cls-2,6-
dimetiipiperazina

En una realizacion especial, el compuasto quimico es
1-(3,4-dicloro-fenil}-2,5-dimetll-piperazina,
1-(3,4-dicloro-fenll)-3,5-dimetil-plperazina,
1-(4-cloro-fenil)-2,5-dimetll-plperazina,
1-(4-yodo-fenil)-2,5-dimetil-piperazina,
1+{3.4-dicloro-fenll}-2,6-dimetil-piperazina
1-(4-bromo-fenill)-2,5-dimetil-piperazina,
1-(4-trifluormetil-fenil)-2,5-dimetil-piperazina,
1-(4-trifluormetoxi-fenil)-2,5-dimeti-plperazina,
1-(2,4-dicloro-fenli)-2,5-dimetil-piperazine,
1-(2,4-dicloro-fenil}-3,5-dimetil-piperazina,
1-(3,4-dicloro-fenil}-3-meti-plperazine,
1<(2-naflil}-2,5-dimetii-piperazina,
1-{8-metoxi-naft-2-1}-2,5-dimeli-plperezina.
1-(3,4-dicioro-fenll}-4-metll-2,5-dimetil-piperazina
1-(3,4-dicloro-fenil}-4-metil-3,5-dimetil-piperazina,
1-(4-cloro-fenll}4-metil-2 5-dimetil-plperazina,
1-(3,4-dicloro-fenil}4-metil-2,8-dimetil-piperezina,
1+(4-trifluormetoxi-fenll}4-metil-2,5-dimetil-piperazina,
1-(2-naftil}4-metl-2 5-dimetil-plperazina
cugiqulera de sus 1sdmerus o cualquier mezcla de sus isdmeros, o una sal

farmacéuticamente aceptable de jos mismos



En una reallzacién especial, el compuesto quimico de la Invenclon es
(£)-1-(3,4-dicloro-fenil}-frans-2,5-dimetil-piperazina,
1-(3,4-dicloro-fenll)-cis-3,5-dimetil-piperazina
{£)-1{4-cloro-fenil)-trans-2,5-dimetil-plperazina,
{£)-1<(4-yodo-fenll)-irans-2 5-dimetil-plperazina,
1-(3.4-dicloro-fenil)-cis-2,6-dimeti-piperazina,
(1)-1-(4-bromo-fenil)-trans-2 5-dimetl-plperazina,
(x)-1-(4-tnfluormeti-fenil)-trans-2,6-dimetll-piperazna,
(£)-1-{4-tifluormetoxi-fenil)-trans-2,5-dImetil-piperazina,
(+)-1-(2,4-dicloro-fenii)-trans-2,5-dimetii-piperazina,

{12 ,4-dicloro-fenil)-cis-3,5-dimetil-piperazina,
(£)-1-(3,4-dIcloro-fenil}-3-metll-piperazina
(£)-1-(2-naftil}-trans-2,5-dimetil-piperazina,
{+)-1-(68-metoxl-naft-2-ll}-trans-2,5-dimetil-piperazina,
1-(3,4-dIcloro-fanil}-4-metil-trans-2,5-dimetii-piperazina
(x)-1-(3,4-dIcloro-fanl| }-4-metll-c/e-3,5-dimetll-plperazina,
(£)-1-(4-cloro-fenil}-4-metil-frans-2,5-dimetll-piperazina,
1<(3,4-dicloro-fenil}-4-metil-c/s-2,6-dimetil-piperazina,
(x)-1-(4-trifluormetoxi-fenil}4-metil-trans-2,5-dimetil-plperazina,
(£)-1<(2-naftil}4-mebl-frans-2,5-dimetil-piperazina

o una sal famacéuticamente aceptable de los mismos
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Cualquier combinacidn de dos o més de las realizaciones descnptas
precedentemente se considera comprendida dentro del aicance de la presente
Invencidn
Definicion de los sustituventes

En el contexto de la presente Invencion, halo representa fluor, cloro, bromo
o yodo

En ol contexto de la presents Invencion, un grupo aiquilo designa una
cadene de hidrocarbono recta o ramificada, saturada, univalente La cadena de
hidrocarbono preferentemente contlene de uno a seis Atomos de carbono (alquilo
(C+-Cs)), ncluldos pentllo, Isopentio, neopentio, pentllo terclano, hexio e
isohexilo En una realizacién preferida, alquilo representa un grupo alquilo (Cs-
C4), Incluldos butilo, Isobutilo, butdo secundario, y butlic terclario En otra
realizacién preferida de la presente invencién, alquilo representa un grupo alquilo
{C4-Cs), que en particular puede ser metilo, etilo, proplio o isopropilo

En el contexto de la presente invencidn, un grupo alquenilo designa una
cadena de carbono que conhene uno o més dobles enlaces, incluidos dienos,
tnenos y polience En una realizacidn preferida, el grupo alqueniio de la invencion
Incluye de dos a sels &tomoa de carbono (alquenllo (Cx-Cg)), que incluye al menos
un doble enlace En una realizackin de mayor preferencia, el grupo alquenilo de la
invencibn es etenilo, 1- o 2-propeniio, 1-, 2- o 3-butenlio, o 1,3-butadienilo, 1-, 2-,
3-, 4- 0 5-hexanllo, o 1,3-hexadlenllo, o 1,3,5-haxatrienilo

En el contexto de la presente Invencién un grupo aiquinilo designa una
cadena de carbono que contene uno o més tnpies enlaces, Incluldos diinos,

triinog y pilinos En una realizacién preferida, el grupo alquinito de la invencion
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Incluye de dos a seis dtomos de carbono {alquinilo (C2-Cg)), que Incluye al menos
un triple enlace En su realizacibn mas prefenda, el grupo aiquinilo de la
Invenclén es stinlo 1- o 2-propinlio, 1-, 2- o 3-butinllo, o 1 3-butadinlio, 1- 2-, 3-,
4-pentinlio, o 1,3-pentadiinilo, 1-, 2-, 3-, 4-, a 5-hexinllo, o 1,3-hexadiinilo o0 1,3,5
hexatriinlio

En el contaxto de la presente Invencldn, un grupa cicloalqullo designa un
grupe alquilo ciclico, que contiene preferentemants de tres a slete atomos de
carbono (cicloalqulio (C»-C7)) que ncluye cicloproplio, ciclobutilo, ciclopentiio,
ciclohexlio y cicloheptilo

Alcoxi es O-alqulio, en el que el alquilo se define de acuerdo con la
definicion precedente |

Cicloalcoxl significa O-cicloalqulio, an el que cicloalquilo se define de
acuerdo con la definicidn precedente

Ciclaaliquilaiqullo significa clloalquilo de ecuardo con la defimcikdin
precedents y aiquilo de acuerdo con lo definido antenorments, que signfica, por
ejemplo, ciclopropilmetio

Amino es NHz o NH-alquilo o N-{alqulio)z, en el que alquiio as tal como se
definié precedaentemente

En el contexto de la presente Invencion, un grupo anio designa un sistema
de anllio aromético carboclclico, como por ejemplo fenllo, naftio (1-nafiilo o 2-
neftlo) o fluorenlio

En el contexto de la presents Invencidn, un grupo heteroarilo designa un

grupa heterociclico mono- o biciclico, que contlene uno a més heteroétomos en su
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estruciura de anllio Los heterodtomos preferidos incluyen nitrdgeno (N), oxigeno
(0), y azufre (S)

Los grupos heteroarlio monociclicos preferidos de la invencién mcluyen
grupos monoclclicos, heterociclicos de 5 y 8 miembros, que incluyen por ejemplo,
sin limitacién, oxazollio (oxazol-2-lo, 4-llo, o -5-l0), lsoxazolilo (isoxazol-3-llo, -4-
llo, 0 -5-llo), bazolllo {tiazol-2-llo, 4o, o -5-llo), lsctiazollio (lsotiazol-3-lio, -4-lo, ©
-5-llo), 1,2,4-oxadiazolllo (1,2,4-oxadiazol-3-lo o -5-lo), 1,2,4-tiadlazolio (1,2,4-
tiadlazol-3-llo o -5-lo) 1,2,5-oxadiazollilo (1,2,5-oxadlazol-3-llo, o -4-lo), 1,2,5-
tladiazolilo (1,2,5-tiadlazol-3-llo 0 -4-lo), imidazolio (2-, 4- o 5-imidazolilo), pirrolilo
(2-, o 3-pirrolilo), furanilo (2- o 3-furanlio), tlenllo (2- o 3-tlenilo), piridilo (2-, 3- 0 4-
piridilo), pirimidilo (2-, 4-, 5-, o 6-pirimidilo), o piridazinilo (3- 0 4-pindazniio)

Los grupos heteroarllo biciclicos preferidos de la Invencién incluyen, por
ejemplo pero sin limitacdn, Indollzinlio (2-, 5- o 8-indolizinlio), indollo (2-, 5- o 6-
indollio), isoindolllo (2-, 5- o 6-soindollio), Indazolio (1- o 3-Indazollio)
benzofuranilo (2-, 5- o 6-benzofuranilo), benzolbltienilo (2-, 5- o0 6-benzotiencio),
bencimidazollo (2-, 5 o 6-benclmidazolio), benzoxazollo (2-, 5 o 6-
benzoxazolllo), benzotlazollo (2-, 5- o 6-benzotezolilo), benzo[d]isotiazolio (1,2-
benzo[d]lsotiazol-3-li¢), purnilo (2- u 8-purnilo), quinolinilo (2-, 3- 6-, 7-, u 8-
quinolinilo) Isoquinoliniio (1-, 3-, 5-, 6-, o 7-isoquinolinilo), cinolinlio (6- o 7-
cinclinlio), ftalazinlio (8- o 7-Ralazinilo), quinazolinio (2- 6 o 7-guinazoliniio),
quinoxalinlio (2- o 8-quinoxalinilo), 1,8-naftiridinilo (1,8-naftridin-2-, 3-, 8- 0 7-lio),
pteridinilo (2-, 8- o 7-piaridinilo) e Indenlle (1-, 2-, 3-, 5- 0 5-indenlio)
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Sales farmacéuticaments aceptables

E! compuesto quimico de la Invencién puede proporcionarse en cualquier
forma adecuada para la administracion deseada Las formas adecuadas Incluyen
sales farmacéuticamente (es decir, fisicldgicamente) acaptables, y formas en
preférmacos o profarmacos del compuesto quimico de la invencién

Entre los elemplos de sales de adiclon farmacéuticamente aceptables se
incluyen, sin limitacion, las sales de adiclén de édcido orgdnicas e inorganicas no
téxicas, como por elemplo el clorhidrato derivade del acldo clorhidrico, el
bromhidrato derivado del &cido bromhidrico, el nitrato denvado del acido nitrico, el
perclorato derivado del &cido perclorico, el fosfato derlvado del dcido fosfénco, el
sulfato derivado del écldo sulfirico, el formato derivado del écido férmico, el
acelato derivado del dcido acético, el aconato dervado del dckio aconitico, el
ascorbato derivado del écldo ascombico, el bencensulfonsio denvado del acido
bencensulfdnico, el benzoato derivado del écido benzoico, el cinamato derivado
del acido clnamico, el citrato derivado del acido citrico, el embonato derlvado del
é&cldo embdnico, el enantato derivado del 4cldo enéntico, el fumarato derivado del
ficldo fuménco, el glutamato denvado del dcdo glutdmico, el glicolato denvado del
acido ghcdlico, el lactato derivado del Acldo lactico, el maleato derivado del acido
maleico, el malonato denvado del dcido malénico, el mandelato derivado del &cido
mandélico, el metansulfonato derivado del dcido metansuifénico, el nafialen-2-
sulfonato derivado del &cdo naftalen-2-sulfénico, el ftalato denvado del 4cido
fialico, ef salcliato derivade del écido sallcllico, el sorbato derivado del dcido
sorbico, el estearato derivado del cido estedrico, el succinato denvado del Acido
succlnico, el tartrato derivado del dcido tartarico, el toluen-p-sulfonato derivado del
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acido p-toiuensulfonico, y similares Dicha sales se pueden formar mediante
procedimientos bien conocidos y descriptos en la técnica

Otros dcdos, como por ejemplo el Acido oxdllco, que no puede ser
considerado como farmacéutcamente aceptable, puede ser Gtll en la preparacion
de sales Gtlles como intermedianos para obtener un compuesio quimico de la
invencidn y su sal de adiclon de acido farmacéuticamente aceptable

Entre los ejemplos de sales catiénicas farmacéuticamente aceptables de un
compuesto quimico de la invencidn, se incluyen, sin limitaclén, el sodio, el potasio,
al calclo, el magnesio, el zinc, el aluminio, el Itlo, la colina, la lisina, y la sal de
amonio, y simllares, de un compuesto quimico de la invencién que contlene un
grupo amnico Dichas sales catidnicas se pueden formar mediante
procedimientos blen conocidos y descriptos en la técnica

En el contexto de la presente invencién, las “sales de onlo” de compuestos
que contienan N tamblén son consideradas sales farmacéuticamente aceptables
Las “sales de onlo® preferidas incluyen las sales de alqullonio, sales de
clcioalquilonio, y sales de cicloalqullaiquilonio

Entre los ejemplos de formas de pre- o profdrmacos del compuesto quimico
de la Invenclon se Incluyen ejemplos de profdrmacos adecuados de las sustancias
de acuerdo con la Invencién que Inciuyen compuestos modificados en uno o més
grupos reactivos o derivables del compuesto madre De particular interés son los
compuestos modificados en un grupo carboxilo, en un grupo hidroxiio o en un
grupo amino Ejemplos de derivados adecuados son ios ésteres o las amidas

El compuesto quimico de la Invencibn puede proporclonarse en formas

solubles o Indisolubles Junto con un solvente farmacéuticamente aceptable, como
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por ejemplo agua, etanol, y similares Les formas solubles también Incluyen
formas hwdratadas, como por ejemplo el monohidrato, el dihidrato, el hemihidrato,
el trihidrato, el tetrahidrato, y simliares

En general, las formas solubles se consikderan como equivalentes a las
formas insolubles para los fines de la presenta invencién
laédm 08

Los expertos en {a téchica epreciardn que los compuestos de la presente
invencién pueden contener uno o més centros quirales, y que dichos compuestos
exlsten en forma de Isdmeroa

Por ejemplo, los compuestos de la presents Invencion pueden existir en las
configuraciones cis o trans asi como también en mezclas de las mismas Por
ejemplo, aqusiias de los sustituyentes RZR*, RYRY, RUR®, vy R¥R® que
representan alquilo pueden ser hallarse particularmente en la configuracién cis o
trans respecto del otro {por sjemplo, R? respecto de R%, o R® respecto de R°%)
Entre ios ejempios se incluyen, sin limtacion, los derivados de trans-2,5-
dimetipiperazina y cls-3,5-dimetiiplperazina La Invencion incluye todos dichos
1sémeros y cualquler mezcia de loa mismos con inclusién de mezclas racémicas

Asimismo, los compuestos gquimicoa de la presente invencion pueden
existir come enantibmeros en formas (+) y (-) asi como tamblén en formas
racémicas (+) Los racematos de estos 1sdmeros y los mismos lsémeros
individuales se encusentran dentro del alcance de la presente Invencién

La invencidn Incluye todos esos Isdmerus y cualquier mezcla de los

mismos que incluyen mezclas racémicas



o

Las formas racémicas se pueden resolver en los antipodos oOpticos

14

mediante métodos y técnicas conocidas Un modo de separar las sales
Isoméricas es mediante el usoc de un &cido dpticamente activo, y hberar el
compuesto amina dpticamenta activo medlants un tratamlento con una base
Otro método para resolver racematos en los antipodos dpticos se basa en una
cromatografia sobre una matriz activa 6ptica Los compuestos racémicos de la
presente Invenclén pueden entonces resolverse en sus anilipodos Gpticos, por
elemplo, mediante cnstalzacidn fraccional de, por elemplo, sales de d- o |
(tartratos, mandelatos, o canforsulfonato)

Los compuestos quimicos de la presente Invencion también se pueden
resolver mediante |a formacién de amidas diaestereoméncas mediante la reaccidn
de los compuestos quimicos de la presents invencidn con un écido carboxilico
activado dpticaments activo, como por ejemplo aquel derivado de (+) o ()
fenilalanina, (+) o (-) fenliglicina, Acido (+) o (-) canfénico o mediante la formacién
de carbamatos diaestereoméricos mediante la reaccién del compuesto quimico de
la presente invenclon con un claroformiato épticamente activo o similares

Los métodos adicionales para resolver los ledmeras dpticos son conocidos
en ia técnica Dichos métodos Incluyen aquellos deacriptos por Jaques J Collet
A, & Willen S en "Enantiomers Racemates and Resolutions®, John Wiley e Hijos,
New York, (1981)

Los compuestos dpticamente activos tamblén se pueden preparar a partir

de materiales de partida 6pticos activos

R\
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Compuesios etiguetados

Los compuestos de la invencién se pueden utfllzar en forma etiquetada o
ain etiquetar En ol contexto de la presenta Invencién, el compuesto etiquetado
poses uno o mas Atomos reemplazados por un adtomo que posee una masa
atémica o un nimero de masa diferente de la masa atdmica o nimero de masa
hallado normaimente en la naturaleza El etiquetado permitird una facll deteccién
cuantitativa de dicho compuesto

Los compuestos etiqustados de la Invencin pueden ser Gtles como
herramientas de dlagndstico, radio restreadores, o agentes de control en diversos
métodos de diagndshco, y para Imagenes de recaptores /n vivo

El Isémero etiquetado de la Invenciin contiene preferentemente al mencs
un radioniiclido como eliqueta Se pueden utlhzar todos los radionuclidos que
emiten postrones En el contexto de la presenta Invencién, el radiontclido se
selacciona preferentemente de 2H(deuterla), 3H (tritio), C, MC, |, '), 13 y
o

El método fisico para detectar sl lsémero etiquetado de la presente
Invencién puede seleccionarse de la Tomografla de Emision de Posicién (PET),
Tomografla Computada por Imagen de Foidn Unico (SPECT), Espectroscopla de
Resonancia Magnética (MRS), Imagen por Resonancia Magnética (MRI), y
Tomografla por Rayos X Axlal Computada (CAT), ¢ combinaciones de las
miemas
Métodog de Preparacién

Los compuesios quimicos de la invenckin pueden prepararse mediante

métodos convencionales para la sintesis quimica, por ejemplo, aquellos
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descnptos en los ejemplos de trabajo Los maternales de partda para los
procesos descripios en la presente solicitud son bien conocldos © pueden
prepararse faciimente mediante métodos convencionales a partir de productos
quimicos disponibles en el comercio

Asimlsmo, un compuesto de la presente Invencidn se puede convertir en
otro compuesto de la invencién medlante métodos convencionales

Los productos flnales de las rescciones descriptas en la presente se
pueden gislar mediante técnicas convencionales, por sjemplo mediante
extraccidn, cristalizaclon, destllacidn, cromatografia, etc
Act ]

Los compuestos de ia Invencién se pueden someter a ensayo para
determinar su capacidad para inhibrr la recaptacidn de las monoaminas dopamina,
noradrenatina y serotonina en sinaptosomas, por ajempio como las descriptas en
WO 87/309987 En base a la actividad equllibrada observada en estos ensayos, se
considera que sl compuesto de la invencion es Gtll para el tratamiento, prevencion
o alivio de una enfermedad, o de un trastomo o de una afeccién de un mamifero,
incluido el ser humano, cuya enfermedad, trastomo o afeccién responde a la
Inhiblcion de la recaptacién de un neurotransmisor monoamina en el sistema
nervioso central

En una realizacion especial, los compuestos de la invencidn se consideran
atlles para el tratarmiento, prevencién o alivio de trastomos del estado de Animo,
depresidn, depresion atipica, depreskon secundarla al dolor, trastorno depresivo
mayor, trastomo distimico, trastormo bipolar, trastomo bipalar |, trastorno bipolar I,

trastorno ciclotimico, trastorno del estado de &mimo debido a una afeccion médica



17

general, trastomo del estado de énimo Inducidc por una sustancia,
pseudodemencia, sindrome de Ganser, trastomo obseslvo compulsivo, trastormos
de pénico, trastomo de pénico sin agorafobla, trastomo de pénico con agorafobia,
agorafobla sin historia de trastorno de pénico, ataque de pénico, fallas de la
memoria, pérdida de la memoria, trastomo por défict en la atenciin con
hiperactividad, obeskiad, ansledad, trastomo de ansiedad generalizado, trastomo
alimenticio, enfermedad de Parkinson parkinsonismo, demencia, demencia por
envejecimienio, demencla senll, enfermedad de Alzheimer, complejo de demencia
por sindrome de Inmunodeficlencia adquinda, disfuncidn de la memora en el
envejecimiento, fobla especifica, fobia soclal, trastomo de esirés pos-traumatico,
trastomo de estrés agudo, adiccion a las drogas, abuso de drogas, abuso de
cocaina, abuso de nicotina, abuso de tabaco, adiccion al alcohol, alcoholismo,
dolor, dolor crénico, dolor nflamatorio, dolor neuropético, dolor por migrafia, dolor
de cabeza tipo tensidn, dolor de cabeza tipo tensién crdnico, dolor asoclado con
deprembén, fibromiaigia, artriils, osteocartrtis, artitis reumatoidea, dolor de
espalda, dolor por céncer, dolor debido al intestino kritable, #indrome del intestino
iritable, dolor pos-operatorio, sindrome del dolor pos-mastectomia (PMPS), dolor
pos-ataque apoplético, neuropatia Inducida por farmacos, neuropatia diabética,
dolor manterido simpéticamente, neuraigia trigémina, dolor dental, dolor miofacial,
dolor de extremidad fantasma, bullmla, sindrome premenstrual, sindrome de la
fase luteal tardia, sindrome pos-traumaético, sindrome de fatiga cronica,
incontinencla urinaria, Incontinencla por estrés, Incontinencla urgente,
Incontinencia noctuma, disfuncién sexual, eyaculacibn prematura, diflcultad

eréctll, disfuncion eréctil, orgasmo femenino prematuro, sindrome de las plemas
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Inquietas, trastomos alimenticios, anorexia nervicsa, trastomos del suefio,
autismo, mutismo, tricoblomania, narcolepsia depresi5n pos-ataque apoplético,
dafio cerebral Inducido por un ataque dafio neuronal inducldo por un ataque
apoplético o enfermedad de Gilles de la Toureites En una reallzaclén preferkia,
los compuestos se consideran Gtiles para el tratamiento, prevenclén o alivio de la
depresion

Actuaimente se considera que una dosls adecuada del ingrediente
farmacéutico activo (APl) se encuentra en sl rango de alrededor de 0,1 a
alradedor de 1000 mg de AP!| por dla, de mayor preferencia de alrededor da 10 a
alrededor de 500 mg de AP! por dla, de mayor preferencia de alrededor de 30 a
alredador de 100 mg de API por dla, segun, sin embargo, del modo exacto de
administracion, la forma de administracion, la indicacion considerada, el sujeto y,
en particular e peso corporal del sueto como también la preferencia y la
aexpenencia del médico o veterinario actuante

Los compuesios preferidos de la Invencion muestran una actividad
bloldgica en el range submicromolar y micromolar, es decir desde menos de f a
alrededor de 100 uM

m (1] céuticas

En oto asepecto, la invenclén proporciona nuevas composiciones
farmacéuticas que incluyen una cantidad terapéuticaments efectva del
compuesto quimico de la Invencién

Mientras que un compuesto quimico de la mvencion para utllizarse en una
terapia se puede administrar en forma de! compuesto quimico puro, se preflere

Introducir el ingrediente activo, opcionalmente en forma de una sal
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fisiolbgicamente aceptable, en una composicién farmacéutica junto con uno 0 mas
adyuvantes, excipientes, vehiculos, tampones, diuyentes, y/u otros auxihares
farmacduticos habrtuales

En una realizacldn preferida, la mvencidn proporciona composiclones
farmacéuticas que inciuyen el compuesto quimico de la Invencién, o una sal
farmacéuticamente aceptable o derivado del mismo, junto con uno ¢ mas
vehiculos farmacéuticamente aceptables y, opcionaiments, otros ingredientes
terapéuticos y/o profilécticos conocidos y utilizados en la técnica Los vehiculos
deben ser “aceptables” en el sentido de ser compatibles con loa otros ingredientes
de la formulacién y no daflinos para su receptor

Las composiciones fammacéuticas de la invencién pueden ser aquellas
adecuadas para la administraclén oral rectal, bronqulal nasal, pulmonar, tépica
(tanto bucal como sublingual), transdérmica, vaginal o parenteral (con Inclusién de
Inyecciones o infusiones cutdneas, subcutdneas, Intramusculares,
Intrapertoneales, Intravenosas, Intraarteriales, intracerebrales, intraoculares), o
aquellas en una forma adecuada para la adminlstracién mediante Inhalacién o
insuflacién, con inclusion de la administracion de polvos y asrosoles liquidos, o
mediante sistemas de llberacldn sostenida Entre los ejemplos adecuados de
sistemas de lberaclon sostenida se Incluyen matrices semipermeables de
polimeros hidréfobos adlidos que contlenen el compuesto de la invenclon, cuyas
matrices pueden hallarse en forma de articulos formados, por ejemplo, peliculas o
microcapsulas

El compuesto quimico de la invencién, junto con un adyuvants, vehiculo o

diluyente convencional, puede colocarse de este modo en forma de
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composicionea farmacéuticas y dosls Unicas del mismo Dichas formas incluyen,
sdlidos, y en particular comprimidos, céapsulas rellenas, formas en polvo y en
pelias, y liquidos, particularmente soluciones acuosas y no acuosas
suspensiones, emulsiones, elixires, y cdpsulas relienas con las mismas, todos
para uso oral suposiiorios para la administracidn rectal, y soluciones inyectables
estériles para uso parenteral Dichas composiciones farmacéuticas y las formas
de dosis Unicas pueden inclulr Ingredientes convencionales en proporciones
convencionales, con o sin compuesios o principlos activos adiclonales, y dichas
formas de dosls Gnicas pueden contener cualquier cantidad efectiva adecuada del
ingrediente aclivo en proporcién al rango de dosis dierla deseado que ha de
emplearse

El compuesto quimico de Ja presente Invencidon se puede administrar en
una ampla vanedad de formas de dosls orales y parenterales Seré& obvio para
los expertos en la técnica que las siguientes formas de dosis pueden incluir, como
componente activo, un compuesto quimico de la Invencién o una sal
farmacéutcamente aceptable de un compuesto quimico de la invencion

Para preparar composiclones farmacéuticas a partir de un compuesto
guimico de la presenta Invencidn, los vehiculos farmacéuticamente aceptables
pueden conalstir sn un liquido o en un sdlidc Las preparaciones en forma sélida
incluyen polvos, comprimidos, plidoras, cépsulas sellos, supositorios, y granulos
dispersables Un vehlculo sélido puede consistir en una o més sustanclas que
también pueden actuar como diluyentes, agentas ssborizantes, solubilizantes,
lubncantes, agentes de suspensidn, agiutinantes, conservantes, agentes de

desintegracidn de compnmidos, o un material encapsulante
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En el caso del polvo, el vehiculo es un sélido finamente dividido, que
consiste en una mezcla con el componente activo finamente dwvidido

En el caso de los comprimidos, el componente activo se mezcla con el
vehiculo que posee la capacidad de unidn necasaria en proporciones adecuadas
compactado en la forma y en el tamafio deseados

El polvo y los comprimidos preferentements contienen de cinco a diez
hasta alrededor del sstenta por ciento del compuesto activo Los vehlculos
adecuados son carbonato de magnesio, esiearato de magnesio, talco, azicar,
lactosa, pectina, dextrina, almidén, gelatina, tragacanto metilcelulosa,
carboximeticelulosa de sodio, una cera de baja fusidn, manteca de cacao, y
simllares El término “preparacién® incluye la formulacién del compuesto actvo
con el matenal encapsulante como vehiculo que proporciona una cépsula en la
que el componente actlvo, con o sin vehiculos, aa redeado por un vehiculo que
se encuentra de ese modo en asoclacion con al mismo De manera simiar, se
Incluysn sellos y tabletas Los compnmxios, poivos, capsulas, plidoras, sellos y
tabletaa se pueden utllizar en forma sdlida adecuada para la administracion oral

Para preparar los supositorios, se funde pnmero una cera de baja fusién,
como por ejemplo una mezcia de un glicérido de acldo graso o manteca de cacao
y el componente activo se dispersa homogéneamente en dicha cera, por ejemplo
mediante agitacion La mezcla homogénea fundida se vierte luego en moldes de
tamafio convencional, se dela enfriar y de ese modo solldificar

Las composiciones adecuadas para la administracién vaginal se pueden

presentar como pesarios, tampones, cremas, geles, pasies espumas, o roclos
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que contlensn, ademés del Ingrediente activo, dichos vehlculos conocldos en la
técnica como adecuados

Las preparaciones liquidas incluyen soluclones, suspensiones, Yy
emulsiones, por ejemplo agua o soluciones de agua-propilenglicol Por ejemplo,
las preparaciones liqudas para inyecciones parenterales se pueden formular
como soluciones en una solucién acuosa de polietilenglicol

El compuesto quimico de acuerdo con la presente invencidn puede
entonces formularse para la administracién parenteral (por ejempio, mediante
Inyeccién por ejemplo una Inyeccidn de bolo o una Infusién continua) y puede
presentarse en forma de dosis Gnica en ampollas, jenngas premelienas, infusiones
de pequefio volumen o en reciplentes de dosis mdltiples con un conservante
agregado Las composiciones pueden tomar la forma de suspensiones,
soluciones o emulsiones en vehliculos aceltosos o acuosos, y pueden contener
agentes de formulacién, como por ejempio agentes de suspension, estabillzantes
y/o dispersantes Alternativaments, el Ingrediente activo puede hallarse en forma
de polvo, obtenido mediante el aislamiento aséptico de un solido esténl o
mediante la lofilizacion de la solucién, para formaree con un vehiculo adecuado,
por ejemplo, agua estéri] ibre de pirdgeno, antes de utizar

Las soluciones acuosas adecuadas para uso oral pueden prepararse
mediante la disolucion del componente activo en agua y el agregado da agentes
colorantes, sabonzantes, eatabilizantes y espesantes adecuados, segin se
desee

Las suspensiones acuosas adecuadas parg uso oral se pueden preparar

mediante la dispersidn del componente activo finaments dividido en agua con un
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matenal viscoso, como por ejemplc gomas naturales o sintéticas, resinas,
metilceluiosa, carboximetilcelulosa de sodo, u otros agentes de suspension bien
conocidos

También se incluyen preparaciones en forma sdlida, para la conversién
poco antes de su uso en preparaciones de forma liquida para la administracién
oral Dichas formas liquidas incluyen soluciones, suspensiones, y emulsiones
Ademas del componente activo, dichas preparaciones pueden Inciulr agentes
colorantes, sabonzantes, estabilizantes, tampones, edulcorantes artficiales y
naturales, dispersantes, sspasantes, solubllizantes, y simllarea

Para la administracién tpica en la epidermis, el compuesto quimico de la
invenclén se puede formular como pomadas, cremas o laciones, o como parches
tranadérmicos Las pomadas y cremas se pueden formular por ejemplo, con una
base acuosa o aceltosa con el agregado de agentes espesantas y/o gelificantes
adecuados Lae loclones se pueden formar con una base acuosa o aceltosa y en
general tamblén contendrdn uno o mds agentes emuisionantes, agenias
estabilizantes, agentes dispersantes, agentes de suspensién, agentes
espasantaes, o agentea calorantes

Las composiclones adecuadas para la administracidn tdpica en la boca
Incluyen tabletas que contlenen i agente activo en una base saborizada,
usualmente sucrosa y acacla o tragacanto pastillas que contienen el ingrediente
activo en una base Inerte, como por ejempio gelatina y glicerina o sucrosa y

acacla, y lavados bucales que incluyen el Ingrediente activo en un vehiculo liquido

adecuado
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Las soluclones o suspensiones se aplican directamente en |a cavidad nasal
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mediante medios convenclonales, por ejemplo, con un gotero, pipeta o
atomizador Las composiciones pueden proporcionarse en una forma de dosis
Gnica o de varias dosis

La administracion por el tracto resplratorio también se puede lograr
mediante una formulacidn en aerosol en la que el Ingrediente activo se
proporclona en un envase presurizado con un impelente, como por ejempio un
clorofluorcarbono (CFC) por sjemplo diclorodifivormetano, triciorofluormetano, o
diclorotetraflucretano, diéxxdo de carbono, u otro gas adecuado El aerosol
tamblén pueds contener de manera conveniente un t{ensloactivo, como por
elemplo lecltina La doals del férmaco se puede controlar medlente una valvula
dosificadora

Altemativaments, los ingredientes activos se pueden proporcionar en forma
de un polvo seco, por ejemplo una mezcia en polvo del compuesto con una base
en polvo adecuada, como por ejemplo lactosa, aimidén, derivados de almudon,
como por e)emplo hidroxiproplimeticelulosa y poliviniipirolidona (PVP) En forma
convenients, el vehiculo del polvo formard un gel en la cavidad nasal La
composicion en polvo pueda presentarse en un forma de dosls (nica, por ajemplo
en cépsulas o cartuchos, por ejemplo, gelatina, o envases blister desde los que se
puede administrar el polvo mediante un inhalador

En las composiciones destnadas para administracion en el tracto
respiratorio, Incluldas las composiciones [ntranasales, el compuesto tendra

generaimente un pequefio tamafio de particula, por ejemplo del orden de 5
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micrones o menos Dicho tamafio de particula puede obtenerse mediante medios
conocidos en la técnica, por ejemplo medlante micronizacion

S1 se desea, se pueden emplear composicionas adaptadas para
proporclonar una liberacién sostenida del ingrediente activo

Las preparaciones farmacéuticas se presentan preferentemente en formas
da dosis (nicas En dicha forma, la preparacidn se subdivida an dosle (nicas que
contenen las cantidades adecuadas del components activo La forma de dosis
unica puede ser una preparaclén envasada, en la que el envase contene
cantidades dlscratas de la praparacién, como por ejemplo comprimidos, capsulas,
y polvos envasados en frascos o ampollas Asimismo, la forma de dosls Gnica
puede conslatr en una cépsula, comprimido, sello o tableta misma, o pueds ser ia
cantidad adecuada de cuaiquiera de estas formas envasadas

Los comprimidos o las cépsulas para la administracion oral y los liquidos
para la administracién Intravencsa y las Infusiones continuas constituyen las
composiciones prefendas

Otros datos sobre las técnicas para |la formulacion y la administracion se
pueden hallar en la Glima edicién de
(Maack Publishing Co , Easton, PA)

Una doesls terapéuticamente efectiva se reflere a aquella cantidad de
ingrediente activo, que alivia los sintomas o afeccion La eficacla terapéutica y la
toxicidad por elemplo EDsy y LDsa, pueden determinarse mediante
procedimientos farmacoldgicos estdndar en cultivos celulares o en animales
experimentales La relacidn de dosle entre los efectos terapéutico y tdxico es el

indice terapdutico y puede expresarse medlante la relaclén LDw/EDy Se
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prefleren las composiciones farmacéuticas que presentan grandes Indices
terapéuticos

La dosls admmistrada debe ajusiaree cuidadcsamente a la edad, peso y
afeccién del Indviduo que se desea tratar, asl como también la via de
administracdn, la forma de dosis vy el régimen, como también el resultado
deseado y la dosls exacta deberian ser determinadas por el profesional

La dosls real depends de la naturaleza y de la gravedad de la enfermedad
que se desea tratar, y depende de la consideracién del médico, y puede varlarse
medlante la titulacién de la dosls a las clrcunatancias particulares de la Invenclén
para producir el efecto terapéutico deseado Sin embargo, se considera que las
composiciones farmacéuticas que contienen de alrededor de 0,1 a alrededor de
500 mg de Ingradiente activo por dosis individual, preferentemente de alrededor
de 1 a alrededor de 100 mg de mayor preferencia de alrededor de 1 a alrededor
de 10 mg, son adecuadas para tratamientos terapéuticos

El ingredients activo se puede administrar en una vanas dosis por dia Se
puede obtener un resuitado satisfactono en clertas circunstanclas con dosis tan
bajas como 0,1 ug/kg v y 1 pg/kg p o El limite superior del rango de dosis se
considera actuaiments en alrededor de 10 mg/kg | v y 100 mg/kg p o Los rangos
preferidos son de alrededor de 0,1 pug/kg & alrededor de 10 mg/kg/dia | v, y de
alradedor de 1 ug/kg a alrededor de 100 mg/kg/diap o
Métodos de terapla

En otro aspecto, la invencién proporciona un método para el tratamiento,
prevencion o alivio de una enfermedad o de un trastomo o de une afecclon de un

cuarpo animal vivo, incluldo el ser humano, cuya enfermedad, trastomo o afeccidn
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responde a la Inhibicién de la recaptacién del neurotransmisor monoamina en el
sitema nervioso central, y dicho método consiste en administrar a dicho cuerpo
animal vivo, Incluido el ser humano, que la necesite una cantidad efectiva de un
compuesto quimico de la invencidn

Actualments, se considera que los rangos de dosis adecuados son de 0,1 a
1000 miigramos diarios, 10-500 miligramnoe dierios, y especlaimente de 30-100
miligramos diarios, segtin lo habitual ants el modo exacto de adminstracion, ia
forma de administracién, la Indicaclén a la que se dinge la administracién, el
sujeto de que se lrate, y el peso corporal del sujeto que se desea tratar, como
tamblén la preferencia y la expenencia del médico o del vetennano

EJEMPLOS

La Invenclon se llustrara aun més con referencia a los sigulentes ejemplos,
que no han de imitar el aicance de la Invencién relvindicada

General Todas las reacclones que incluyan reactivos o intermedianos
sansibies al aire s& reallzaron en upa atmésfera de nitrdgeno y en solvenias
anhidros Se utllizd sulfato de magnesio como agente de secado en los
procedimientos de dagndstico y los solventes se avaporaron bajo presion
reducida
Método A
Sal de é&cldo (+)-1-(3,4-diclorofenil)-trans-2,5-dimetll-plperazinfumérico

Una mezcla de trans-2,5-dimetfipiperazina (10 g, 88 mmol), 1-bromo-3,4-
diciorobenceno (22 g 87 mmol), KotBu (20 g, 176 mmol), paladaciclio (100 mg) y
dioxano (100 ml) se agitd a reflujo durante 1 hora Se agregd agua (100 mi) a la
mezcla La mezcla se extrajo con dietiiéter (2 x 100 ml) La cromatografla sobre



28

gel de slice con metanol, diclorometano y amoniaco concentrado (1089 1)
proporciond el compuestio del tiulo Rendimiento 7,0 g (31 %) La sal
comespondiente se obtuve mediante ja adicidn de una mezcia de dietliéter y
metanol (8 1) saturada con écido fuméanco Pf 208-211°C
Sal de éclido 1-{3,4-dicloro-fenll)-cis-3,5-dimetiiplperazinfumidrico

Se preparé de acuerdo con el método A a parir de cis-3,5-
dimetiipiperazina- Pf 225-227°C
Sal de acldo (+)-1-{4-clorofenil)-trans-2,5-dimetiipiperazinfumérico

Se prepand de acuerdo con el método A Pf 185-188°C
Sal de écldo (+)-1<{4-yodo-fenll)-trans-2,5-dimetilpiperazinfumérico

Se prepard de acuerdo con el método A Pf 160-166°C
Sal de dcldo 1-(3,4-dicloro-fenil)-cis-2,8-dimetiiplperazinfumérico

Se prepard de acuerdo con el método A a partir de isrc-butliéster de dcido
c/s-3,5-dimetll-piperazin-1-carboxilico seguldo de la desproteccidn del ferc-
butliéster de acido 1-carboxilico con una mezcla de acido clorhidnco y écido
acético Pf 170-173°C
Sal de &cido (+)-1<{4-bromo-fenll)-trans-2,5-dimetliplperazinfumérico

Se praepart de acuerdo con el método A Pf 163-170°C
Sal de 4cldo (+)-1-{4-trifluormetilifenll)-trans-2,5-dimetlipiperazinfumérico

Se prepard de acuerdo con el método A Pf 186-187°C
Sal de 4cldo (#)-1-{4-trifluormetoxifenli)-trans-2,5-dimetliplperazinfumérico

Se prepard de acuerdo con el método A Pf 157-160°C
Sal de écldo (+)-1-{2,4-dIclorofenll)-trans-2,5-dIimetilplperazinclorhidrico

Se prepard de acuerdo con al método A Pf 187-200°C
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Sal de écido (1-(2,4-dIcloro-fenil)-c/s-3,5-dimetilplpsrazinfumérico

Se prepard de acuerdo con el método A a partr de cls-3,5
dimetlipiperazina Pf >270°C
Sal de dcido (+)-1(3,4-diclorofenii)-3-metil-piperazinfumaérico

Se preparé de acuerdo con el método A a partir de (+)-3-metil-piperazina
Pf 180-182°C
Sal de écido (+)-1<{2-naftil)-trans-2,5-dimetiipiperazinfumérico

Se prepard de acuerdo con el método A Pf 178-170°C
Sal de écldo (+)-1-{(8-metoxi-nafi-24i)-trans-2,5-dimetilplperazinfumérico

Se prepard de acuerdo con el método A Pf 207°C
Método B
Sal de écldo (+)-1<{3,4-diclorofenll)-4-metli-trans-2,3-dimetliplperazinfumérico

Se agité a 70°C durante 15 horas, una mezcla de (+)-1-(3,4-diclorofenil)
trans-2,5-dimetlipiperazina (8,0 g, 23 mmol), dcido fdrmico (80 mi) y formladehido
(60 ml) La mezcla se evapond Se agregd una solucion acuosa de amonlaco (100
ml, 1 M) seguido de la extraccidn con dietliéter (2 x 100 mi) La sal
comespondients se obtuvo mediante ia adicidn de una mezcla de distliéter y
metanol (8 1) saturada con acido fumarico Rendimiento 3,0 g (33%) Pf 166-
169°C
Base libre de 1{3,4-diclorofenii)-4-metil-cis-3,5-dimaetlipiperazina

Se prepar de acuerdo con el método B a partir de (+)-1-(3,4-diclorofenil)-
c15-3,5-dimetil-piperazina El producto se alsal6 en forma de aceite
Sal de écido (+)-1-{(4-clorofenll)-4-metil-trans-2,5-dimetliplperazinfumérico
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Se prepard de acuerdo con el método B a partir de (+)-1-(4-cloro-fenil)-
trans-2,5-dimetil-piperazina Pf 142-144,5°C
Base llbre de {1<{3,4-diclorofenii)-4-metil-c/a-2,8-dimetiiplperazina

Se prepard de acuerdo con el método B a partlr de (3)-1-(3,4-dIclorofeni)-
cis-2,6-dimetil-piperazina El producto se alalé en forma de un aceite
Qal de &cldo (+)-1<{4-trifluormetoxi-fenil)-4-metil-trans-2,5-
dimetiiplperazinclorhidrico

Se prepard de acuerdo con el método B a partir de (+)-1-(4-
triftuormetoxifenil)-trans-2 5-dimetilpiperazina Pf 187-170°C
Sal de écido (+)-1-{2-naftil)-4-metil-trans-2,5-dimetli-piperazinfumdrico

Se prepart de acuerdo con el métado A a partir de {+)-1-(2-naeftil}-trans-2,5-
dimetii-piperazina El producto se aisid en foma de acere
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Hablendo asl eapecialmente descripto y determinado la naturaleza de la
presents invencion y ia forma como la misma ha de ser llsvada a la préctica se

declara reivindicar como de propiedad y derecho exclusivo

1 Un derivado de plperazina de férmula

R R"
R R
RY RY
N
o '\R.
ROT @

cualquiera de sus Isémeros o cualquier mezcla de sus 186meros, 0 una sal
farmacéuticaments aceptable de los mismos,
en la que,
R" representa hidrégeno o alqullo,

en donde e aiqullo se susituye opclonaimente con uno o mas
sustituyentes selecclonados independientemente del grupo que incluye

halo, trifluormetito, trifluormstoxl, clano, hidroxi, amino, nitro, aleoxl,

cicloalcoxi, alquilo, cicloalquilo, cicloalquilalquilo, alquenilo y aiquinilo,
R® representa un grupo arilo o heteroariio, en donde el grupo anlo o heteroario se
sustituye opclonalmente con uno o mas sustituyentes seleccionados
independientemente del grupo que incluye

halo, trifluormetilo, trifluormetoxi, clano, hidroxi amino nitro, alcoxi,

cicloalcoxd, alquilo, cicloalquilo, cicloaiquilaiquilo alquenilo y alquiniio,
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cada uno de R?, RZ R? R®, R®. R*, R® y R? Independlentamente entre sl
representa hidrégeno o alqullo,
con la condicién que al menos uno de R?, R?, R?, R?, R%, R¥, R® y R® repressnte
alquilo

2 El compuesto quimico de la relvindicacién 1, en el que R" representa
hidrégena a alquilo

3 El compuesto quimico de las reivindicaciones 1 o 2, en 8l gue R’
representa un grupo fenllo que es opclonalmente susttuio con uno o més
sustituyentes seleccionados independientemente del grupoe que incluye halo,
tnfluormetilo, tnfluormetox:, ciano y alcow

4 El compuesto quimico de las relvindicaciones 1 o 2, en el que R®
representa un grupo fenllo que es opcionalmente sustituido dos vecas con halo

5§ El compuesio quimico de cualquiera de las reivindicaclones 1-4, en el
que das de R%, R?, R}, R R% RY, R® y R® representan alquilo, y los sews
restantes da R?, R?, R?, R?, RY, R¥, R" y R* repreasntan idrbgenc

68 El compuesto quimico de ia relvindicacién 1, que es
(x)-1-(3,4-dicloro-fenll}-trans-2,6-dimetil-pipsrazina,
1-(3,4-dicloro-fenll}-cis-3,5-dImetll-piperazina,
(+)-1-{(4-cloro-fenil)}-trans-2,5-dimetili-piperazina
(+)-1-(4-yodo-fenll)-trans-2,5-dimetll-plpsrezina,
1<3,4-dicloro-fenli}-cis-2,6-dimetil-piperazina,
(£)-1-(4-bromo-fenli)-trans-2,5<dimetil-piperazina,
(£)-1<(4-trifluormetil-fenll)-trans-2,5-dimetil-piperazina,

(x> 1-{4-tnfluormetoxi-fenil}-frans-2,5-dimetil-piperazina,
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(+)-1-(2,4-dicloro-fenil)-frans-2 5-dimetlil-piperazina,
(1-(2,4-dIcloro-fenit}-cis-3,5-dimetil-piperazina
(£)-1-(3 4-dicloro-fanil}-3-metil-plperazina,
(x)-1-(2-neftii}-trans-2,5-dimetli-piperazina,
{£)-1-(6-metoxi-naft-2-Il)-trans-2,5-dimetll-plperazina,
1-(3,4-dicloro-fenll}4-metil-trans-2,5-dimetll-plperazina,
(£)-1-(3,4-dicloro-fenil}-4-metll-cts-3,5-dimetil-plperazina,
(2)-1-(4-cloro-fenil}-4-metil-trans-2,5-dimetll-piperazina,
1-(3,4-dIcioro-fenil }-4-metil-c/s-2 B-dimetil-piperazina,
(+)-1-(4-tnfluormetoxi-fenil)}-4-metll-trans-2,5-dimetil-piperazina,
(£)-1-(2-naftil}-4-meti-frans-2,5-dimetil-piperazina,
o una sal farmacéutbcamente aceptable de los mismos

7 Una composiclén farmacéutica, que Incluye una cantidad
terapéuticamente efectiva de un compuesio de cualquiera de las relvindicaciones
1-8, cualquiera de sus Isémeros o cualquier mezcla de sus isdmeros, o una sal
farmacéuticaments aceptable de los mismos, junio con al menos un vehliculo,
excipiente o diluyente farmacéuticamente aceptable

8 Uso del compuesto quimico de cualqulera de las relvindicaciones 1-6,
cualquiera de sus i80meros ¢ cualqulera mezcla de sus isdmeros, o una sal
farmacéuticamente aceptable de loe mismos, para la preparacidon de un
medicamanto

9 El uso de acuerdo con |a relvindicacién 8, para la preparacidn de una
composlicion farmacéufica para el tratamiento, prevenclén o alivio de una

enfermedad o de un trastomo o de un afeccién de un mamifero, Incluido el ser
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humano, cuya enfermedad, trastomo o afeccidn responde a la imhibicion de la
recaptacién del neurctranamisor monoamina en el sistema nervioso central

10 El uso de acuerdo con la relvindicacién 9, en el que la enfermedad,
trastomo o afeccién es trastornos del estado de animo, depresién, depresion
etipica, depresién secundarla al dolor, trastorno depresivo mayor, trastomo
distimico, trastomo bipolar, trastorno bipolar [, trastomo bipolar |l, trastomo
ciclotimico, trastomo del estado de énimo debldo a una afeccién médica general,
trastomo del estado de #énimo Inducldo por una sustancla, pseudodemencia,
sindrome de Ganser, trastomo obsesivo compulsivo, trastomos de pénico,
trastomo de panico sin agorafobla, trastomo de pénico con agorafobla, agorafobia
sin historla de trastomo de pénico, ataque de pinico, fallas de la memoria
pérdida de la memoria, trastomo por défict en la atencién con hiperactividad,
obesldad, ansledad, trastorno de ansiedad generullzado, trastomo alimenticio,
enfermedad de Parkinson, parkinsonismo, demencia, demencia por
envejecimiento, demencla senii, enfermedad de Alzheimer, compléjo de demencia
por sindrome de inmunodeficlencia adquinda, disfuncibn de la memona en el
envejecimiento, fobla especifica, fobia social, trastomo de estrés pos-traumaético,
trastomo de estrés agudo, adicclon a Jas drogas, abuso de drogas, abuso de
cocalna, abuso de nicotina, abuso de tabaco adiccién al alcohol, alcoholismo,
dolor, dolor cronico, dolor inflamatono, dolor neuropético, dolor por migrafia, dolor
de cabeza tipo tensidn, dolor de cabeza tipo tenadn cronico, dolor asoclado con
depresion fibromielgia, ariritls, osteoartritis, ariritia reumatoldea dolor de
espalda, dolor por cancer, dolor debido al intastino iritable, sindrome del Intestino

imtable, dolor pos-operatorio, sindrome del dolor pos-mastactomla (PMPS), dolor
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pos-ataque apoplético, neuropatia Inducida por fAnnacos, neuropatia diabética,
dolor mantenido simpéticaments, neuralgla tngémina, dolor dental, dolor miofaciat,
dolor de extremidad fantasma, bulmla, sindrome premenstrual, sindrome de la
fase iuteal tardia, sindrome pos-traumaético, sindrome de fatiga cronica,
incontinencla urinarla, incontinencla por estrés, Incontinencia urgente,
incontinencia noctuma, disfuncidn sexual eyaculacdn prematura, dificultad
eréctil, diafuncién eréctll, orgasmo femenino prematuro, sindrome de las plernas
inquietas, treetornos alimenticios, anorexia nerviosa, trastomos del suefio,
autismo, mutismo, tncotiomania, narcolepsia, depresion pos-ataque apoplético,
dafio cersbral inducido por un etaque apoplético, dafio neuronal inducido por un
ataque apoplético o enfermedad de Gilles de la Toureties

11  Un método pera el tratamiento, prevenclén o alivio de una enfermedad
o de un trastorno o de una afeccién de un cuerpo animal vivo, con Inclusién del
ser humano, cuyo trastorno, enfermedad o afeccidn responde a Ia inhibicion de la
recaptacion del neurotransmisor monoamina en el sistema nervioso central, cuyo
método Incluys el paso de administrar a dicho cuerpo animal vivo que necesita
una cantidad terapéuticaments efectiva de un compuesto de acuerdo con
cualquiera de las reivindicaciones 1-8, cualquiera de sus Isémeros o cualquler
mezcla de sus Isdmeros, o una sal farmacéuticamente aceptable de los mismos

p NEUROSEARCH A/S
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NUEVOS CO oS

La presente invencin se reflere 8 nuevos derlvados de plperazina
sustituidos por alqullo Ghles como Inhibidores de la recaptacién del
neurotransmisor monoamina

En otros aspectos, la invencién se reflere al uso de estos compuestios en
un método para terapla y a composiciones farmacéuticas que Incluyen los

compuestos de la invencion
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Box No | Basls of the opinion

1 With regard 1o the languags this opinion has baen astablished on the basis of the imemational appbcation in
the language in whroh R waa filed unless ctherwise indicated under the tem

0 This opinion has been sstablished on the bas:e of a translatron from the original language mto the foflowing
language  which iz the language of a tranaiation fumished for the purposss of intemational search
(under Rules 12 3 and 23 1(b))

2 Whh regard 1o any nucleotide andior amino acld ssquence disclosed In ths intemational application and
neceseary to the clalmed invention ths opinion has been established on the basia of

a type of material

0O asequencs listing

O table(s) related to tha sequence heting
b format of materia

0  in writien format
O mn computer readable form
¢ time of fiingfurniahmg
O contmned m the Intemational application as flled
O fiied together with the international appication In compuier readable form
O tumished subsaquently to ths Authorfly for the purposes of search

3 O ineddhon in the case that more than one verson or copy of a sequence listing andbr table retating thereio
has been filed or fumshed, the required ataiementa that the Inlormation in the subsaquent or additional
coplos (s identical to that in the application aa filed or doea not go beyond the appheation as filed, as
appropriate weare fumnished

4 Additional comments

Box No I Priority

1 ® The valdity of the priority claim has not been consxiered because the Intemational Searching Authority
does not have m it possesaon a copy of the earher applicabon whose pnority has been clamed or where
required s translation of that earier application This opinion has nevarthelaas been astablished an the
assumption that the relevant date (Rules 43bis.1 and 684 1) is the claimed priority date

2 [0 Ths opinion has baan established as it no priority had been clawmed due to the fact that the pnority clalm
has been tound Invaild (Rules 43bis.1 und B4 1) Thus for the purposes of this opimon the Intemational
tiling date Indicated above 15 considered 1o be the relevant date

3 Akithonal observations, f necessary
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WRITTEN QPINION OF THE intamational application No
INTERNATIONAL SEARCHING AUTHORITY PCT/EP2005052732

Box No lil Non-establishment of opinion with regard to novelty, Inventive step and industrial
applcabliity

The questions whether the claimed inventon eppéears to be novel to nvolve an inventiva siep {to be non
obvious) oOr to be induatrially apphcable have not baan examined n regpect of

m]

tha entire Intemnational apphication
claims Nos 1 5(pant) 7 11{part)

because

the sald intemsational applcation or the sad clalms Nos 11 (Industrial epplicabliity) relate to the following
subject matter which does not require an imtematonal preiminary sxamination (specily)

so0 separate shest

the description ciaims or drawings (indicate particuiar alements beiow) or said claime Nos  am 80
unciear that no maaningful opinion couid be formad {(specify)

the claime or said clama Nog are so iInadequately supporiad by the descrption that no meaningful opmion
could be lormed

no international search report has been edieblished for the whole application or for saxd claime Noa
1 5(part), 7 11{part)

the nucleatide andbr amino ackl sequsnce lrsting does not comply with the standand provxied for In Annex
C of the Administrative Instructions in that

the wrtten form O has not been lumished

0 does not comply with the standard
the computer readabie form O has not been fumighed

0 doea not comply with the standard

the tables rolated 1o the nuclectide andbr amino acld eequance tsting # in computer readable form only do
not comply with the technical requiremenis proviied for in Annex C &is of the Administrative Instructiona

See saparais sheet for further detaie

Form PCTISA/ZST (Jumuary 2004)
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WRITTEN OPINION OF THE imamational applicetion No
INTERNATIONAL SEARCHING AUTHORITY PCT/EP2005052732

Box No Y Reasoned siatement under Rule 43b/g.1{n){l) with regard to novelty, inventive step or
industriai applicablility, citations and explanations supporting such statement

1 Statement
Navelty (N) Yes Claime ]
No Claims 15711
Inventiva atep (IS) Yes Claims
No Claims L) |
Industrial applicabllity (IA) Yos Clame 110

No Clams

2 Chelions and explanations
sov paparate sheet

Box No VI Certaln documents cited

1 Certain pubished documents {Rules 43bes 1 and 70 10)
and /ar

2 Non-written disclosures (Rules 43bis 1 and 70 9)
wee farm 210

Form PCTASA/237 (January 2004)



WRITTEN OPINION OF THE International applcation No
INTERNATIONAL SEARCHING

AUTHORITY (SEPARATE SHEET) PCT/EP2005/052732
Be ltam H

Non-establishment of opinion with regard to novality, inventive step and industrial
applicabliity

The initlal phase of the search revealed a very large number of documents relevant to the
1ssua of novelty So many documents were retheved that it Is Impossible to determine
which parts of the claims 1-5, 7-11 may be sald to define subject matter for which
protecton might leglhmately be sought (Article 8 PCT) For these reasons, the search was
performed taking into consideration the non-complance in daterminming the extent of the
search of claims 1-5, 7-11 The search of these claims was restricted to compounds of
formuia | comprising only two ring systems and having the features disclosed In claim 4 n
combination with those of claim § The search was moreover hmited to optical and stereo
Isomers of the compounds of formuia |

Claim 11 relates to subject-matter considered by this Authority to be covered by the
provisions of Rule 67 1(lv) PCT Consequentiy, no opinion will be formulated with respect
to the Industrial applicabliity of the subject-matter of these claims (Article 34(4){a)(l) PCT)

Ha ltem V
Feasaned statement with regard to novelty, Inventive step or Induatrial applicataiity,
citations and explanstions supporting such statamant

1) Reterence Ia made to the following documents

> D1 WO 01/46144 A (A CARLSSON RESEARCH AB, SVAN, INGELA MARIANNE
LF CARLBERG, JENNY LF) 28 June 2001 (2001-06-28)

D2 WO 01/46146 A (A CARLSSON RESEARCH AB, SVAN, INGELA, MARIANNE
LF, CARLBERG, JENNY, M) 2B June 2001 (2001 06 28)
US 2003/158202 A1 (CALDIROLA PATRIZIA ET AL) 21 August 2003 (2003-08-
21)
GB 115 649 A (DAVID JOHN SCOTT) 23 May 1918 (1918-05-23)
US-A-3 247 206 (YOST WILLIAM LASSITER ET AL) 19 Aprll 1966 (1966-04-
19)
Dé US-A-3 192 208 (EASTON NELSON R ET AL) 29 June 1965 (1965-06 29)

8

2K

Form PCTNRA/ZET (Geparate Bhawt) (Sheet 1) (EPO-January 2004)
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WRITTEN OPINION OF THE intemational apphication No
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/EP2005/052732

D7 GB-A 1178 420 {ESSO RESEARCH AND ENGINEERING COMPANY) 21
January 1970 {(1870-01 21)
~ D8 BARLUENGA,J ET AL "A convenient synthesis of substiluted piperazines via
aminomaercuration-demercuraton of dialiylamines® JOURNAL OF
HETEROCYCLIC CHEMISTRY 17(5), 917-21 CODEN JHTCAD, ISSN 0022-
152X 1880, XP002348513
D9 DILLARD, ROBERT D ET AL "Acetylenic amines X Plparazines trom
subshtuted N-(2-hydroxyalkyl)propargylaminaa® JOURNAL OF ORGANIC
CHEMISTRY , 29(8) 2464-6 CODEN JOCEAH, ISSN 0022 3263, 1564,
XPDD2348514
D10 BRENNER E ET AL “Nickel-catalysed selective N-arylation or N,N'-
diarylation of secondary diamines" August 2002 (2002 08),
TETRAHEDRON, ELSEVIER SCIENCE PUBLISHERS, AMSTERDAM,
NL, PAGE(S) 6913-6924 , XP004377343 ISEN 0040-4020
' D11 EP-A-0 675 118 (EISAI CO , LTD) 4 October 1995 (1995-10-04)

2) Naveity (Art. 33 (1) and (2) PCT)

Numerous compounds falling in the scope of clalm 1 are reported in the art (see examples
of compounds 1n documents cited in the intemational search report) Example 35 of D2 for

nstance falls in the scope of claims 1-5, 7-11 which do thus nol comply with Art 33(2)
PCT

Clalm 6 does comply with Art. 33(2) PCT
3) Inventive Step (Art 33 (1) and (3) PCT)

The technical problem underlying the present appiication i1s the provision of further
compounds actlve In a disease which i1s responsive to inhibition of monoamine
neurotransmitter re-upiake in the central nervous system

Numerous alkyl substltuted piperazine derivatives directly attached to a phenyl nng are
known In the pharmaceutical fleld possessing differant achivities compnsing the treatment
of disarders of the central nervous system (see e g D1-D3, D6) This core structure can
thus not be considered as a novel unifying feature over the art

Since no clear novel unifying feature can be identifled, the presence of an inventive step

Form PCTAGA/ZYT [Saparmts Ehent) (Shewt 2} (EPO-Jumary 2004)
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INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/EP2005/052732

can not be assessed for the present application
The present application does not comply with Art 33(3) PCT

4) Industrial apphcablliity (Art 33(1) and (4) PCT)

For the assaessment of the present cialm 11 on the question whether it is industrally
applicable, no unified criteria exist in the PCT Contracting Siates The patentability can
also be dependent upon the formulation of the claims The EPOQ, for example, does not
recognize as industnally applicable the subject-matter of claims to the use of a compound
In medical treatment, but may allow however, claims to a known compound for first use In
medical treatment and the use of such a compound for the manufacture of a medicament
for a new medical treaiment

Be ltem Vi
Certain document cited

D12 WO 2005/016902 A (ARENA PHARMACEUTICALS, INC, SMITH, BRIAN,
TSAI, JAMES, GHEN, RITA) 24 February 2005 (2005-02 24)

Form PCTASA/Z37 (Separsie Shawt) (Showt 3) (ERO-January 2004)
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NOVEL ALKYL SUBSTITUTED PIPERAZINE DERIVATIVES AND THEIR USE AS
MONOAMINE NEUROTRANSMITTER RE-UPTAKE INHIBITORS
TECHNICAL FIELD

This tnventon relates to novel alkyl substituted piperazine derivatives usefu! as
monoamine neurotransmitter re-uptake inhibitors
In other aspects the Invention relates to the use of these compounds in a

method for therapy and to pharmaceutical compositions compnsing the compounds of

the Invention
BACKGROUND ART

WO 97730997 (NeuroSearch A/S) desacribes tropane denvatives active as
neurotransmitier ra-uptake nhibitors

However, there I8 still a strong need for compounds with an optimised
pharmacological profile as regards the activity on reuptake of the monoamine
neurotransmitters serotonin, dopamine and noradrenaline, such as the ratio of the
serotonin reuptake versus the noradrenaline and dopamine reuptake activity

SUMMARY OF THE INVENTION

In its first aspect, the invention provides a piperazine dernvative of the Formula |

R® R®
RG‘
R"\
N R®
R!
N
R? \R'
R!
R!

m
any of its isomers or any mixture of its 1Isomers, or a pharmaceutically acceptable sait
thereof,
wherein R%, R®, R% R?, R® R3, R®, R®, R% and R® are as defined below

In its second aspect, the invention provides a pharmaceutical composition,
comprising a therapeutically effective amount of a compound of the invention, or any
of its Isomers or any mixture of its isomers, or a pharmaceutically acceptable sait
thereof, together with at least one pharmaceutically acceptable camer, excipient or
diluent

Y
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In a further aspect, the Invention provides the use of a compound of the
invention, any of its isomers or any mixture of its ilsomers, or a pharmaceutcally
acceptable salt thereof, for the manufacture of a pharmaceutical composition for the
treatment, prevention or alleviation of a disease or a disorder or a condition of a
mammal, including a human, which disease, disorder or condition Is responsive to
inhibition of monoamine neurotransmitter re-uptake In the central nervous system

In a sbll further aspect, the invention relates to a method for treatment,
prevention or alleviation of a disease or a disorder or a condition of a living animal
body, including a human, which disorder, disease or condition 1s responsive to
responsive to inhibition of monoamine neurotransmitter re-uptake in the central
nervous system, which method compnses the step of administening to such a living
animal body In need thereof a therapeutically effective amount of a compound of the
Invention, any of its isomers or any mixture of its iIsomers, or a pharmaceutically
acceptable salt thereof

Other objects of the invenhon will be apparent to the person skilled in the art from
the following detalled description and examples

DETAILED DISCLOSURE OF THE INVENTION

Alkyl substituted piperazine derivatives
In its first aspect the present Invention provides piperazine denvatives of formula |

R® R?
R®
R"\
N RS
R2
N
R 7 \ Rl
3 R®
R

1)
any of its 1Isomers or any mixture of its 1Isomers,
or a pharmaceutically acceptable sait thereof,
wherain
R* represents hydrogen or alkyl,
which alkyl 1s optionally substituted with one or more substituents independently
selected from the group consisting of
halo, tnfluoromethyi, trifluoromethoxy, cyano, hydroxy, amino, nitro, alkoxy,
cycloalkoxy, alkyl, cycloalkyl, cycloalkylalkyl, alkenyl and alkynyl,
R® represents an aryl or a heteroaryl group,
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which aryl or heteroaryl group 1s optionally substituted with one or more
substituents independently selected from the group consisting of-
halo, tnfluoromethyl, trifluoromethoxy, cyano, hydroxy, amino, nitro, alkoxy,
cycloalkoxy, alkyl, cycloalkyl, cycloalkylalkyl, alkenyl and alkynyl,
each of R% R?, R}, R®, R®, R%, R® and RY independently of each other represents
hydrogen or alkyl,
with the proviso that at least one of R%, R*, R®, R?, R®, R®, R® and R® represents alky!

In one embodiment, R* represents hydrogen or alkyl In a special embodiment,
5 R"represents hydrogen In a further embodiment, R" represents aliyl, such as methyl
In a still further embodiment, R® represents an optionally substituted aryl, such
as an optionally substituted phenyl
In a further embodiment, R® represents a phenyl group, which phenyl group 18
optionally substituted with one of more substituents indepandently selected from the
10 group consisting of halo, trifiuoromethyl, tnfluoromethoxy, cyano and alkoxy
In a still further embodiment, R® represents a phenyl group, which phenyl group
ls optonally substituted twice with halo In a spacial embadiment, R® represents
dichloro-phenyl, such as 3,4-dichloro-phenyl or 2 4-dichlorophenyl
In a further embodiment, R® represents a phenyl group, which phenyl group Is
15 substituted once with halo In a special embodiment, R® represents chloro-phenyl,
such as 4-chloro-pheny! In a further embodiment, R® represents bromo-phenyl, such
as 4-bromo-phenyl In a still further smbodiment, R® represents lodo-phenyl, such as
4-10do-phenyl
In a still further embodiment, R® represents a phenyl group, which phenyl group
20 18 substituted ance with tnfluoromethyl or tnfluoromethoxy, in a special embodiment,
R"® represents trifluoromethyl-phenyl, such as 4-trifluoromethyl-phenyl In a further
embodiment, R® represents tnfluoromethoxy-phenyl, such as 4-tnfluoromethoxy-
phenyl
In a further embodiment, R® represents a naphthyl group, which naphthyl group
25 18 ophonally substituted with one or more substituents independently selected from the
group consisting of halo, tnfluoromethyl, trifiuoromethoxy, cyano and alkoxy In a
special embodiment, R® represents naphthyl, such as naphthalen-2-yl In a further
embodiment, R® represents alkoxynaphthyl, such as methoxynaphthyl, such as 6-
methoxy-naphthalen-2-yl
30 In a further embodiment, two of R?, R?, R?, R, R®, R®, R® and R® represent
alkyl, and the remaining six of R%, R?, RY, R, R, R%, R® and R® represent hydrogen
In a special embodiment, R? and R® represent alkyl, such as methyl, and RZ,
R, R, R%, R® and R? represent hydrogen In a further embodiment, R and R®
represent aikyl, such as methyl, and R?, R?, R?, R®, R® and R® represent hydrogen In
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a stil further embodiment, R? and R® represent alkyl, such as methyl, and R?, R®, R?,
R?%, R® and R® represent hydrogen In a suil further embodiment, R? represents aiky),
such as methyl, and R?, R?, R?, R®, R®, R® and R® represent hydrogen

In a special embodiment, the compound of the invention is a trans-diaikyl-
piperazine denvative, such as a trans-dimethyl-piperazine denvative, such as a frens-
2,5-dimethyl-piperazine denvative In a further embodiment, the compound of the
invention 1s a cis-dlalkyl-piperazine denvative, such as a cis-dimethyl-piperazine

dervative, such as a cis-3,5-dimethyl-piperazine derivative or a c/s-2,6-dimethyl-
plperazine denvative

In a special embodiment the chermical compound of the invention 1s
1-(3,4-Dichloro-phenyl)-2,5-dimethyl-piperazme,
1-(3.4-Dichlora-phenyl)-3,5-dimethyl-piperazine,
1-{4-Chloro-phenyl)-2 5-dimethyl-piperazine,
1-(4-lodo-phenyl)-2,5-dimethyl-piperazine,
1~(3,4-Dichloro-phenyl)-2,6-dimethyl-piperazine
1-(4-Bromo-phenyl)-2,5-dimethyl-piperazine,
1-(4-Trifluoromethyl-phenyl)-2,5-dimethyl-piperazine,
1-(4-Tnfluoromethoxy-phenyl)-2,5-dimethyl-piperazine,
1-(2,4-Dichloro-phenyl)-2,5-dimethyl-piperazine,
1-(2,4-Dichloro-phenyl)-3,5-dimethyl-piperazine,
1-(3,4-Dichloro-phenyl)-3-methyl-piperazine,
1-(2-Naphthyl)-2,5-dimethyl-piperazine,
1-(8-Methoxy-naphth-2-yl)-2,5-dimethyl-piperazine,
1-(3,4-Dichlaro-phenyl)-4-methyl-2,5-dimethyl-piperazine,
1-(3.4-Dichloro-phenyl)-4-methyl-3, 5-dimethyl-piperazine,
1-(4-Chloro-pheanyl)-4-methyl-2,5-dimethyl-piperazine,
1-(3,4-Dichloro-phenyl)-4-methyi-2,6-dimethyl-piperazine,
1-(4-Tnfluoromethoxy-phenyl)-4-methyl-2,5-dmethyl-piperazine,
1-(2-Naphthyl)-4-methyl-2,5-dimethyl-piperazine,
any of its Isomers or any mixture of its Isomers, or a pharmaceutically acceptable salt
thereof

In a special embodiment the chemical compound of the invention is
(£)-1-(3,4-Dichloro-phenyl)-trans-2, 5-dimethyl-piperazine,
1-(3,4-Dichioro-phenyl)-cis-3,5-dimethyl-piperazine,
(£)-1-(4-Chloro-phenyl)-trans-2, 5-dimethyl-piperazine,
(£)-1-(4-lodo-phenyl)-trans-2,5-dimethyl-piperazine,
1-(3,4-Dichloro-phenyi)-cis-2,8-dimethyl-piperazine
(£)-1-(4-Bromo-phenyl)-trans-2,5-dimethyl-piperazine,
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(£)-1-(4-Trifluoromethyl-phenyl)-trans-2, 5-dimethyl-piperazine,
(£)-1-(4-Tnfluoromethoxy-phenyl)-trens-2, 5-dimethyl-piperazine,
(£)-1-(2,4-Dichloro-phenyl)-irans-2,5-dimethyl-piperazine,
(1-(2,4-Dichloro-phenyl)-cis-3,6-dimethyl-piperazine,
(£)-1-(3,4-Dichloro-phenyl)-3-methyl-piperazine,
(£)-1-(2-Naphthyl)-trans-2,5-dimethyl-piperazine,
(£)-1-(6-Methoxy-naphth-2-yl)-trans-2, 5-dimethyl-piperazine,
1-(3,4-Dichloro-phenyl)-4-methyl-trans-2,5-dimethyl-piperazine,
()-1-(3,4-Dichloro-phenyl)-4-methyl-c/s-3,5-dimethyl-piperazine,
(£)-1-(4-Chloro-phenyl)-4-methyl-trans-2,5-dimethyl-piperazine,
1-(3,4-Dichloro-phenyl)-4-methyl-cis-2,6-dimethyl-piperazine,
(+)-1-(4-Tnfluoromethoxy-phenyl)-4-methyl-irans-2,5-dimethyl-piperazine,
{(1)-1-(2-Naphthyl)-4-methyl-{rans-2 5-dimethyl-piperazine,

of a pharmaceutically acceptable salt thereof

Any combination of two or more of the embodiments as described above 1s
considered within the scope of the present invention

Definition of Substituents

In the context of this inventon halo represents fluoro, chloro, bromo or lodo

In the context of this iInvention an alkyl group designates a univalent saturated,
straight or branched hydrocarbon chain The hydrocarbon chain preferably contains of
from ane to six carbon atoms (C1.s-alkyl), including pentyl 1sopentyl neopentyl, tertiary
pentyl, hexyl and isohexyl In a preferred embodiment alkyi represents a Cy4-alkyi
group, including butyl, isobutyl, secondary butyl, and tertiary butyl In another preferred
embodiment of thia invention alkyl represents a Cs-alkyl group, which may in
parbcular be methyl, ethyl, propyl or isopropyl

In the context of this invention an alkenyl group designates a carbon chain
containing one or more double bonds, including di-enes, tn-enes and poly-enes Ina
preferred embodiment the alkenyl group of the invention compnses of from two to six
carbon atoms (C;.¢-alkenyi), including at least one double bond In a most preferred
embodiment the alkenyl group of the invention is ethenyl, 1- or 2-propenyl, 1-, 2- or 3-
butenyl, or 1,3-butadlenyl, 1-, 2-, 3-, 4- or 5-hexenyl, or 1,3-hexadlenyl, or 1,3,5-
hexatnenyl

In the context of this invention an alkynyl group designates a carbon chaln
containing one or more triple bonds, including di-ynes, tn-ynes and poly-ynes Ina
preferred embodiment the alkynyl group of the invention compnses of from twa to six
carbon atoms (Cae-alkynyl), including at least one tnpla bond In its most preferred
embodiment the alkynyl group of the invention 18 ethynyl, 1-, or 2-propynyl, 1-, 2-, or 3-
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butynyl, or 1,3-butadiynyt, 1-, 2-, 3-, 4-pentynyl, or 1,3-pentadiynyl, 1-, 2-, 3-, 4-, or &-
hexynyl, or 1,3-hexadiynyl or 1,3,5-hexatriynyl

in the context of this Inventlon a cycloalkyl group designates a cyclic alkyl
group, preferably containing of from three to seven carbon atoms (Cs 7-Cycloalkyl),
including cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl

Alkoxy 18 O-alkyl, wherein alkyi 18 as defined above

Cycloalkoxy means O-cycloalkyl, wherein cycloalkyl 1s as defined above

Cycloalkylalkyl means cycloalkyl as above and alkyl as above, meaning for
example, cyclopropyimethyl

Amino is NHz or NH-alkyl or N-(alkyl)z, wherein alkyl 18 as defined above

In the context of this Invention an aryl group designates a carbocyclic aromatic
nng system such as phenyl, naphthyl (1-naphthyl or 2-naphthyl) or fluorenyl

In the context of this inventon a heteroaryl group designates an aromatic mono-
or bicyclic heterocyclic group, which holds one or more heteroatoms in its nng structure
Preferred heteroatomns include nitrogen (N), oxygen (O), and sulphur (S)

Preferred monocyclic heteroaryl groups of the invention include aromatic 5- and
6-membered heterocyclic monocyclic groups, including for example, but not limited to,
oxazolyl (oxazol-2-yl, -4-yl, or -5-y), \soxazoly! (isoxazol-3-yl, 4-yl, or -5-yl), thazolyl
(thiazol-2-yl, -4-yl, or -5-yl), 1sothiazolyl (isothlazol-3-yl, -4-yl, or -5-yl), 1,2,4-oxadiazolyl
(1.2,4-oxadiazol-3-yl or -5-yl), 1,2,4-thladlazolyl (1,2,4-thiadlazol-3-yl or -5-yl), 1,2,5-
oxadiazolyl (1,2,5-oxadiazol-3-yl or -4-yl), 1,2,5-thiadlazolyl {1,2,5-thiadiazol-3-y| or -4-
yD). imidazolyl (2-, 4-, or S-imidazolyl), pyrrolyl (2- or 3-pyrralyl), furanyl (2- or 3-
furanyl), thienyl (2- or 3-thienyl) pyndyl (2-, 3- or 4-pyridyl), pynmidyl (2-, 4-, 5- or 6-
pynmidyl), or pyndazinyl (3- or 4-pyndazinyl)

Preferred bicyclic heteroaryl groups of the invention include for example, but not
hmited to, indolizinyl (2-, 5- or 6-tndolizinyl), Indolyl (2-, 5- or 6-indolyl), isoindolyl (2-, 5-
or 6-1soindolyl), indazolyl (1- or 3-indazolyl), benzofuranyl (2-, 5- or 8-benzofuranyl),
benzo[b]jthienyl (2-, 5- or 6-benzothienyl), benzimidazolyl (2-, 5- or 6-benzimidazolyl),
benzoxazolyl (2-, 5- or 8-benzoxazolyl), benzothiazolyl (2-, 5- or 6-benzothiazolyl),
benzojd]isothiazolyl (1,2-benzo[d]isothiazol-3-yl), punnyl (2- or 8-purinyl), quinolinyl (2-,
3-, 8-, 7- or 8-quinolinyl), isoquinolinyl (1-, 3-, 5-, 6- or 7-1soquinolinyl), cinnolinyl (6- or
7-cinnolinyl), phthalazinyl (6- or 7-phthalazinyl), quinazolinyl (2-, 8- or 7-quinazolinyl),
quinoxaliny! (2- or 6-quinoxalinyl), 1,8-naphthyndinyl (1,8-naphthyndin-2-, 3-, 6- or 7-
yl), ptendinyl (2-, 6- or 7-ptendinyl), and indenyl (1-, 2-, 3-, 5- or 5-indenyl)

Pharmacsutically Acceptable Salts

The chemical compound of the invention may be provided in any form suitable
for the intended administraton Suitable forms include pharmaceutically (1 e
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physiologically) acceptable salts, and pre- or prodrug forms of the chemical compound
of the invention

Examples of pharmaceutically acceptable additton salts include, without imitation,
the non-toxic inorganic and organic acid additon salts such as the hydrochlonde denved
from hydrochionc acid, the hydrobromide dernved from hydrobromic acid, the nitrate
denved from niinc acid, the perchlorate denved from perchlonc acid, the phosphate
derived from phosphonc acid, the sulphate denved from sulphunc acid, the formate
denved from formic acid, the acetate denved from acetic acid, the aconate derived from
aconitic acid, the ascorbate denved from ascorbic acid, the benzenesulphonate derived
from benzensulphonic acid, the benzoate denved from benzoic acid, the cinnamate
denved from cinnamic acid, the citrate denved from cltric acid, the embonate denved
from embonic acid, the enantate derived from enanthic acid, the fumarate denved from
fumanc acid, the glutamate denved from giutamic acid, the glycolate denved from
glycolic acid, the lactate derived from lactic acid, the maieate denved from maleic acid,
the malonate denved from malonic acid, the mandelate denved from mandelic acid, the
methanesulphonate denved from methane sulphonic acid, the naphthalene-2-
sulphonate derived from naphtalene-2-sulphonic acid, the phthalate denved from
phthalic acid, the salicylate derived from salicylic acid, the sorbate denved from sorbic
acid, the stearate denved from steanc acid, the succinate denved from succinic acid, the
tartrate denved from tartanc acid, the toluene-p-sulphonate denved from p-toluene
sulphonic acid, and the fike Such salts may be formed by procedures well known and
descnbed in the art

Other acids such as oxalic acld, which may not be considerad pharmaceutically
acceptable, may be useful in the preparation of salts useful as intermed|ates in obtaining
a chemical compound of the invention and its pharmaceutically acceptable acid addition
sait

Examples of pharmaceutically acceptable cationic salts of a chemical
compound of the invention include, without imitation, the sodium, the potassium, the
calcium, the magnaesium, the zinc, the aluminium, the litium, the choline, the lysine,
and the ammonium salt, and the hke, of a chemical compound of the invention
contalning an anionic group Such cationic salts may be formed by procedures well
known and descnbed In the art

In the context of this invention the “onium salts” of N-containing compounds are
also contemplated as pharmaceutically acceptable salts Preferred "onium salts”
include the alkyl-onium salts, the cycloalkyl-onium salts, and the cycloalkylalkyl-onium
salts

Examples of pre- or prodrug forms of the chemical compound of the invention
Inciude examples of suitable prodrugs of the substances according to the invention
include compounds modified at one or more reactive or denvatizable groups of the
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parent compound Of particular interest are compounds modified at a carboxyl group,
a hydroxyl group, or an amino group Examples of suitable denvatives are esters or
amides

The chemical compound of the Iinvention may be provided in dissoluble or
indissoluble forms together with a pharmaceutically acceptable solvent such as water,
ethanol, and the likke Dissoluble forms may also include hydrated forms such as the
monohydrate, the dihydrate, the hemihydrate, the trihydrate, the tetrahydrate, and the
ke In general, the dissoluble forms are considered equivalent to indissoluble forms
for the purposes of this invention

Steric Isomers

It will be appreciated by those skilled in the art that the compounds of the
present invention may contain one or more chiral centers, and that such compounds
exist in the form of isomers

For example, the compounds of the present invention may exist in cis or trans
configurations as well as in mixtures thereof E g those of the substituents R¥/R?,
R¥R®, R¥R?, and R%R® which represent alkyl may in particular be In cis or trans
configuration relative to each another (e g R? relative to R, or R? relative to R%)
Examples include, without imitation, trans-2,5-dimethyl-piperazine and cis-3,5-
dimethyl-plperazine denvatives The invention includes all such iIsomers and any
mixtures thereof Including racemic mixtures

Moreover, the chemical compounds of the present invention may exist as
enantomers in (+) and (-) forms as well as in racemic forms () The racemates of
these isomers and the individual \somers themselves are within the scope of the
present invention

The invention includes all such 1somers and any mixtures thereof Including
racemic mixtures

Racemic forms can be resolved into the optical anipodes by known methods
and techmques One way of separating the isomeric salts 1s by use of an optcally
active acid, and liberating the optically active amine compound by treatment with a
base Another method for resolving racemates into the optical antipodes 1s based
upon chromatography on an optical active matnx Racemic compounds of the present
invention can thus be resolved into their optical antipodes, e g , by fractional
crystallisation of d- or |- (tartrates, mandelates, or camphorsulphonate) salts for
exampie

The chemical compounds of the present invention may aiso be resolved by the
formation of diastereomenc amides by reaction of the chemical compounds of the
present Invention with an optically active activated carboxylic acid such as that denved
from (+) or (-) phenylalanine, (+) or (-} phenyliglycine, (+) or (-) camphanic acid or by
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the formation of diastereomeric carbamates by reaction of the chemicat cap nd of
the present invention with an optically active chloroformate or the like

Addibonal methods for the resolving the ophcal 1somers are known in the art
Such methods include those descnbed by Jaquss J, Collet A, & Wilen S In
*Enantiomers, Racemates, and Resolutions®, John Wiley and Sons, New York (1981)

Optical active compounds can also be prepared from optical active staring
matenals

Labelled Compounds

The compounds of the invention may be used In their labelled or unlabelled
form In the context of this invention the labelled compound has one or more atoms
replaced by an atom having an atomic mass or mass number different from the atomic
mass. or mass number usually found in nature The labelling will allow easy
guantitative detection of sald compound

The labelled compounds of the invention may be useful as diagnostic tools,
radio tracers, or monitoring agents in various diagnostic methods, and for in vivo
receptor imaging

The labelled Isomer of the invention preferably contains at least one radio-
nuclide as a label Positron emitting radionuclides are all candidates for usage In the
context of this invention the radionuclide i1s preferably selected from 2H (deutenum), *H
(tntum), "’C, 140' 131|I 125|' 12::|I and "°F

The physical method for detecting the labelled isomer of the present invention
may be selected from Posiion Emission Tomography (PET), Singie Photon Imaging
Computed Tomography (SPECT), Magnetic Resonance Spectroscopy (MRS),
Magnetic Resonance Imaging (MRI), and Computed Axial X-ray Tomography (CAT),
or combinations thereof

Methods of Preparation

The chemical compounds of the Invention may be prepared by conventional
methods for chemical synthesis, e g those described in the working examples The
staring matenals for the processes descnbed in the present application are known or
may readily be prepared by conventional methods from commercially available
chemicals

Also one compound of the invention can be converted to another compound of
the invention using conventional methods

The end products of the reactions described herein may be isolated by
conventional techniques, e g by extraction, crystallisation, distlilation,
chromatography, etc
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Biological Actlvity

Compounds of the invention may be tested for their abllity to inhibit reuptake of
the monoamines dopamine, noradrenaline and serotonin in synaptosomes e g such
as descnbed In WO 97/30997 Based on the balanced activity observed in these tesis
the compound of the invention 18 considered useful for the treatment, prevention or
alleviation of a disease or a disorder or a condition of a mammal, including a human,
which disease, disorder or condition Is responsive to inhibition of monoamine
neurofransmitter re-uptake In the central nervous sysiem

In a special embodiment, the compounds of the invention are considered useful
for the treatment, prevention or alleviaton of mood disorder, depression, atypical
depression, depression secondary to pain, major depressive disorder, dysthymic
disorder, bipolar disorder, bipolar | disorder, bipolar || disorder, cyclothymic disorder,
mood disorder due to a general medical condition, substance-induced mood disorder,
pseudodementia, Ganser’'s syndrome, obsassive compuisive disorder, panic disorder,
panic disorder without agoraphobia, panic disorder with agoraphobia, agoraphobia
without history of panic disorder, panic attack, memory deficits, memory loss, attention
deficit hyperactvity disorder, obesity, anxiety generalized anxiety disorder, eating
disorder, Parkinson's disease, parkinsonism, dementia, dementia of ageing, senile
dementia, Aizhelmer's disease, acquired )mmunodeficiency syndrome dementia
complex, memory dysfunctlion in ageing, specific phobia, soclal phobia, post-traumatic
stress disorder, acute stress disorder, drug addiction, drug abuse, cocaine abuse,
nicotine abuse, tobacco abuse, alcohol addiction, alcoholism, pain, chronic pain,
inflammatory pain, neuropathic pain, migraine pain, tension-type headache, chronic
tension-type headache, pain associated with dapression, fibromyalgia, arthnitis,
osteoarthritis, rheumatoid arthritis, back pain, cancer pain, irntable bowel pain, imtable
bowel syndrome, poset-operative paln, post-mastectomy pain syndrome (PMPS), post-
stroke pain, drug-induced neuropathy, diabetic neuropathy, sympathetically-
maintained pain, tngeminal neuralgia, dental pain, myofacial pain, phantom-hmb pain,
bullma, premenstrual syndrome, late luteal phase syndrome, post-traumatic
syndrome, chronic fatigue syndrome, urinary incontinence, stress incontinence, urge
incontinence, noctumnal incontinence, sexual dysfunction, premature ejaculation,
erectile difficulty, erectile dysfunction, premature female orgasm, restiess leg
syndrome, eating disorders, anorexia nervosa, sleep disorders, autism, mutism,
tnchotiliomania, narcolepsy, post-stroke depression, stroke-induced brain damage,
stroke-induced neuronal damage or Gilles de la Tourettes disease In a preferred
embodiment, the compounds are considered useful for the treatment, prevention or
alleviation of depression

It s at present contemplated that a suitable dosage of the active pharmaceutical
ingredient (AP1) 1s within the range of from about 0 1 to about 1000 mg AP per day,

o\
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more preferred of from about 10 to about 500 mg API per day, most prefermed of from
about 30 to about 100 mg API per day, dependent, however, upon the exact mode of
administrabon, the form in which it 1s administered, the indication considered, the
subject and In particular the body weight of the subject involved, and further the
preference and expenence of the physiclan or vetennanan in charge

Preferred compounds of the invention show a biological activity in the sub-
micromolar and micromolar range, i @ of from below 1 to about 100 uM

Pharmaceutical Compositions

in another aspect the invention provides novel pharmaceutical compositions
compnsing a therapeutically effective amount of the chemical compound of the
invention

While a chemical compound of the invention for use in therapy may be
administered in the form of the raw chemical compound, it 1s preferred to introduce the
active ingredient, optionally in the form of & physiologically acceptable salt, in a
pharmaceutical composition together with one or more adjuvants, excipients, carners,
buffers, diiuents, and/or other customary phammaceutical auxiianes

in a preferred embodiment, the invention provides pharmaceutical compositions
compnsing the chemical compound of the invention, or a pharmaceutically acceptable
salt or denvative thereof, together with one or more pharmaceutically acceptable
carriers, and, optionally, other therapeutic and/or prophylactic ingredients, known and
used in the art The camer(s) must be “acceptable® in the sense of being compatible
with the other ingredients of the formulation and not harmful to the recipient thereof

Phamaceutical compositions of the invention may be those suitable for oral,
rectal, bronchial, nasal, puimonal, topical (including buccal and sub-lingual), transdermal,
vaginal or parenteral (including cutaneous, subcutaneous, intramuscular, intrapentoneal,
intravenous, intraartenal, Intracerebral, intraocular injechon or infusion) administration, or
those in a form suitable for administrabon by inhalabon or insufflation, including powders
and hquid aerosol administration, or by sustained release systems Suitable examples of
sustained release systems include semipermeable matnces of solid hydrophobic
polymers contaning the compound of the invention, which matnces may be in form of
shaped articles, e g films or microcapsules

The chemical compound of the invention, together with a conventional adjuvant,
camer, or diuent, may thus be placed into the form of pharmaceutical compositions and
unit dosages thereof Such forms include solids, and in particular tablets, filled capsules,
powder and pellet forms, and liqulds, in particular aqueous or non-aqueous solutions,
suspensions, emulsions, elixirs, and capsules filied with the same, all for oral use,
suppositones for rectal administration, and stenle injectable solutions for parenteral use
Such pharmaceutical compositons and unit dosage forms thereof may compnse
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conventional ingredients in conventional proportions, with or without additonal actve
compounds or principles, and such unit dosage forms may contain any suitable effective
amount of the active ingredient commensurate with the intended daily dosage range to
be employed

The chemical compound of the present invention can be administered in a wide
vanety of oral and parenteral dosage forms It will be obvious to those skilled in the art
that the followming dosage forms may compnse, as the active component, either a
chemical compound of the invention or a pharmaceutically acceptable salt of a chemical
compound of the inventon

For preparing pharmaceutical compositions from a chemical compound of the
present invention, phammaceutically acceptable carrlers can be either sohd or iquid
Solid form preparations include powders, tablets, pills, capsules, cachets, suppositones,
and dispersible granules A solid carmier can be one or more substances which may also
act as diluents, flavounng agents, solublizers, {ubncants, suspending agents, binders,
preservatives, tablet disintegrating agents, or an encapsulating material

In powders, the camer is a finely divided solid, which s in a mixture with the finely
divided active component

In tablets, the active component is mixed with the camer having the necessary
binding capacity in suitable proporbons and compacted in the shape and slze desired

The powders and tablets preferably contain from five or ten to about seventy
percent of the active compound Suitable camers are magnesium carbonate,
magnesium stearate, talc, sugar, lactose, pectin, dextnn, starch, gelatin, tragacanth,
methyicellulose, sodium carboxymethyicellulose, a low melting wax, cocoa butter, and
the like The term “preparation” Is intended to include the formulation of the active
compound with encapsulating matenal as camer providing a capsule in which the actve
component, with or without camers, 1s surrounded by a camer, which is thus in
association with t Similarly, cachets and lozenges are Inciluded Tablets, powders,
capsules, pills, cachets, and lozenges can be used as solid forms suitable for oral
administration

For prepanng suppositories, a iow melting wax, such as a mixture of fatty acid
glycende or cocoa butter, is first melted and the active component i1s dispersed
homogeneously therein, as by stimng The molten homogenous mixture 1s then poured
into convenient sized moulds, allowed to cool and thereby fo solidify

Compositions suitable for vaginal administration may be presented as pessanes,
tampons, creams, gels, pastes, foams or sprays containing In addihion to the active
iIngredient such carners as are known in the art to be appropnate

Liquid preparations include solutions, suspensions, and emulsions, for example,
water or water-propylene giycol solutions For example, parenteral injection liquid
preparations can be formulated as solutons in aqueous polyethylene glycol solution

ob
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The chemical compound according to the present invention may thus be
formulated for parenteral administration (e g by injection, for example bolus injection or
continuous infusion) and may be presented in unit dose form In ampoules, pre-filled
synnges, small volume infusion or in mult-dose containers with an added preservative

§ The compositions may take such forms as suspensions, solutions, or emulsions in oily
or aqueous vehicles, and may contain formulation agents such as suspending,
stabllising and/or dispersing agents Alternatively, the active ingredient may be in powder
form, obtained by aseptc isolation of stenle solid or by lyophiizaton from solution, for
constitution with a suitable vehicle, e g stenle, pyrogen-free water, before use

10 Aqueous solutions suitable for oral use can be prepared by dissolving the active
component in water and adding suitable colorants, flavours, stabilising and thickening
agents, as desired

Aqueous suspensions suitable for oral use can be made by dispersing the finely
divided active component in water with viscous material, such as natural or synthetic

15 gums, resins, methyicellulose, sodium carboxymethyicellulose, or other well known
suspending agents

Also Included are solid form preparations, intended for conversion shortly before
use to iquid form preparations for oral administration Such liquid forms include
solutions, suspensions, and emulslons In addibon to the active component such

20 preparations may comprise colorants, flavours, stabilisers, buffers, artficial and natural
sweeteners, dispersants, thickeners, solubihzing agents, and the like

For topical administration to the epidermis the chemical compound of the
invention may be formulated as ointments, creams or lotions, or as a transdermal patch
Ointments and creams may, for example, be formulated with an aqueous or oily base

25 with the addition of suitable thickening and/or geling agents Lotlons may be formulated
with an aqueous or oily base and will in general also contain one or more emulsifying
agents, stabilising agents, dispersing agents, suspending agents, thickening agents, or
colounng agents

Compositions surtable for topical adminlistration in the mouth include lozenges

30 compnsing the active agent in a flavouraed base, usually sucrose and acacla or
tragacanth, pastiles compnsing the actve Ingredient in an inert base such as gelatin and
glycenne or sucrose and acacia, and mouthwashes comprising the active Ingredient in a
suitable iquid camer

Solutions or suspensions are applied directly to the nasal cavity by conventional

35 means, for example with a dropper, pipette or spray The compositions may be provided
in single or mulh-dose form

Administration to the respiratory tract may also be achieved by means of an
aerosol formulation in which the active ingredient is provided in a pressunsed pack with
a surtable propeliant such as a chlorofiuorocarbon {CFC) for example
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dichlorodifluoromethane, tnchloroflucromethane, or dichlorotetrafluoroethane, carbon
dioxide, or other surtable gas The aerosol may conveniently alsoc contain a surfactant
such as lecithin The dose of drug may be controlied by provision of a metered valve
Altematively the active ingredients may be provided in the form of a dry powder,
5 for example a powder mix of the compound in a sultable powder base such as lactose,
starch, starch denvatives such as hydroxypropylmethyl celiulose and
polyvinylpyrrolidone (FVP) Convenlently the powder camer will form a gel in the nasal
cavity The powder composition may be presented in unit dose form for example in
capsules or carindges of, e g, gelabn, or blister packs from which the powder may be
10 administered by means of an inhaler
in compositions intended for administration to the respiratory tract, including
intranasal compositions, the compound will generally have a small particle size for
example of the order of 5 microns or less Such a particie size may be obtained by
means known in the art, for axample by micronization
15 When desired, compositions adapted to give sustained release of the active
ingredient may be employed
The pharmaceutical preparations are preferably in unit dosage forms In such
form, the preparation 1s subdvided into unit doses containing appropnate quantties of
the active component. The unit dosage form can be a packaged preparation, the
20 package containing discrete quantibes of preparation, such as packaged tablets,
capsules, and powders in vials or ampoules Also, the unit dosage form can be a
capsule, tablet, cachet, or lozenge itself, or it can be the appropnate number of any of
these In packaged form
Tablets or capsules for oral administration and liquids for intravenous
25 administration and continuous infusion are preferred compositions
Further detalls on techniques for formulation and administration may be found
in the latest edition of Remington's Pharmaceutical Sciences (Maack Publishing Co ,
Easton, PA)
A therapeutically effective dose refers to that amount of active ingredient, which
30 ameliorates the symptoms or condition Therapeutic efficacy and toxicity, e g ED5g and
LDso, may be determined by standard pharmacological procedures in cell cultures or
expenmental animals The dose ratio between therapeutic and toxic effects I1s the
therapeutic index and may be expressed by the ratio LDs/EDsy Pharmaceutical
compositions exhibiting large therapeutic indexes are preferred
a5 The dose administered must of course be carefully adjusted to the age, weight
and condition of the individual being treated, as well as the route of administration,
dosage form and regimen, and the result desired, and the exact dosage should of
course be determined by the practitioner
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The actual dosage depends on the nature and seventy of the diseass being
treated, and I1s within the discretion of the physician, and may be varied by ttration of
the dosage to the particular circumstances of this invention to produce the desired
therapeutic effect However, it 1s presently contemplated that pharmaceutical
compositions containing of from about 0 1 to about 500 mg of active ingredient per
individual dose, preferably of from about 1 to about 100 mg, most preferred of from
about 1 to about 10 mg, are suitable for therapeutic treatments

The active ingredient may be administered In one or several doses per day A
satisfactory result can, in certain instances, ba obtained at a dosage as low as 0 1
pg/kg 1 v and 1 ug/kg p o The upper imit of the dosage range I1s presently considered
to be about 10 mg/kg1v and 100 mg/kg p o Preferred ranges are from about 0 1
ug/kg to about 10 mg/kg/day 1 v, and from about 1 ug/kg to about 100 mg/kg/day p o

156

Methods of Therapy

In another aspect the invention provides a method for the treatment, prevention
or alleviation of a disease or a disorder or a condition of a hiving arimal body, including
a human, which disease, disorder or condition i1s responsive to inhibiton of
monoamine neurotransmitter re-uptake in the central nervous system, and which
method compnses administenng to such a living animal body, including a human, In
need thereof an effective amount of a chemical compound of the invention

It is at present contemplated that suitable dosage ranges are 0 1 to 1000
milligrams daily, 10-500 milligrams daily, and especially 30-100 milligrams dauly,
dependent as usual upon the exact mode of admirustration, form in which
administered, the indication toward which the administration Is directed, the subject
involved and the body weight of the subject involved, and further the preference and
expenence of the physician or vetennarian in charge

EXAMPLES

The invention 1s further Nustrated with reference to the following examples, which
are not intended to be in any way hmiting to the scope of the invention as clamed

General All reactions involving air sensitive reagents or intermediates were
performed under nitrogen and in anhydrous solvents Magnesium sulphate was used
as drying agent in the workup-procedures and solvents were evaporated under
reduced pressure
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(1)-1<3,4-Dichioro-phenyl)-trans-2,5-dimethyl-piperazine fumanc acid sait

A mixture of trans-2,5-dimethylpiperazine (10 g, 88 mmol), 1-bromo-3,4-dichloro-
benzene (22 g, 97 mmol), KOtBu (20 g, 176 mmol), palladacycie (100 mg) and
dioxane (100 ml) was strred at reflux for 1 h Water (100 ml) was added to the

mixture The mixture was extracted with diethyl ether (2 x 100 ml) Chromatography on
siica gel with methanol, dichloromethane and conc ammionia (10 89 1) gave the title
compound Yield 7 0 g (31 %) The coresponding salt was obtained by addition of a
diethyl ether and methanol mixture (9 1) saturated with fumanc acid Mp 209-211°C

1-(3,4-Dichloro-phenyl)-cis-3,5-dimethyl-plperazine fumaric acid salt
Was prepared according to method A from cis-3,5-dimethyl-piperazine Mp 225-
227°C

(+)-1-{4-Chloro-phenyl)-trans-2,5-dimethyl-piperazine fumaric acid salt
Was prepared according to method A Mp 165-168°C

(1)-1<{4-lodo-phenyl)-trans-2,5-dimethyl-piperazine fumaric acld salt
Was prepared according to method A Mp 160-166°C

1+(3,4-Dichloro-phenyl)-cis-2,6-dimethyl-plperazine fumaric acid salt

Was prepared according to method A from c¢is-3,5-Dimethyl-piperazine-1-carboxylic
acld tert-butyl ester followed by deprotection of the 1-carboxylic acid fert-butyl ester
with a mixture of hydrochlonc acid and acstic acild Mp 170-173°C

(+)-1<{(4-Bromo-phenyl)-trans-2,5-dimethyl-piperazine fumaric acld salt
Was prepared according to method A Mp 168-170°C

(+)~1-{4-Trifluoromethyl-phenyl)-trans-2,5-dimethyl-plperazine fumaric acid salt
Was prepared according to method A Mp 186-187°C

(£)-1<(4-Trifluoromethoxy-phenyl)-trans-2,5-dimethyl-piperazine fumaric acld sait
Was prepared according to method A Mp 157-160°C

(+)-1<{2,4-Dichloro-phenyl)-trans-2,5-dimethyl-plperazine hydrochloric acid sait
Was prepared according to method A Mp 197-200°C

(1<2,4-Dichloro-phenyl)-cis-3,5-dimethyl-piperazine fumaric acid sait
Was prepared according to method A from cis-3,5-dimethyl-piperazine Mp >270°C
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(£)-1+(3,4-Dichloro-phenyl)-3-methyl-plperazine fumaric acid sait
Was prepared according to method A from (1)-3-meathyl-piperazine Mp 190-192°C

(1)-1-(2-Naphthyl)-trans-2,6-dimethyi-piperazine fumaric acid salt
Was prepared according to method A Mp 178-179°C

(1)-1-{6-Methoxy-naphth-2-yl)-trans-2,5-dimethyl-piperazine fumaric acld salt
Was prepared according to method A Mp 207°C

Method B

(£)-1<{3,4-Dichloro-phenyl)-4-methyl-trans-2,5-dimethyl-piperazine fumaric acid
sait

A mixtura of (£)-1-(3,4-dichioro-phenyl)-trans-2,5-dimethyl-piperazine (6 ¢ g, 23 mmol),
formic acid (60 ml) and formaldehyde (60 ml) was stirred at 70°C for 15 h The muxture
was evaporated An aqueous solution of ammena (100 mi, 1 M) was added followed
by extraction with dlethyl ether (2 x 100 ml) The corresponding salt was obtained by
addition of a diethyl ether and methanol mixture (9 1) saturated with fumanc acid Yield
309(33 %) Mp 166-169°C

1+(3,4-Dichloro-phenyl)-4-methyl-cis-3,5-dimethyl-piperazine free base
Was prepared according to method B from (1)-1-(3,4-dIchloro-phenyl)-cis-3,5-
dimethyl-piperazine The product was isolated as an oil

(£)-1-{4-Chloro-phenyl)-4-methyl-trans-2,5-dimaethyl-piperazine fumarlc acid sait
Was prepared according to method B from (+}-1-(4-chtaro-phenyl)-trans-2, 5-dimethyl-
piperazine Mp 142-144 5°C

(1+(3,4-Dichloro-phenyl)-4-methyl-c/s-2,6-dimethyl-piperazine free base
Was prepared according to method B from (1)-1-(3,4-dichloro-phenyl)-cis-2,6-
dimethyl-piperazine The product was isolated as an ol

(£)-1-{4-Trifluoromethoxy-phenyl}-4-methyl-trans-2,5-dimethyl-piperazine
hydrochloric acld salt

Was prepared according to method B from (1)-1-(4-tnfluoromethoxy-phenyl)-trans-2,5-
dimethyi-piperazine Mp 167-170°C

(£)-1<{2-Naphthyl)-4-methyl-trens-2,5-dimethy(-piperazine fumaric acid sait
Was prepared according to method A from (+)-1-(2-naphthyl)-trans-2,5-dimethy!-
piperazine The product was isolated as an oll
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1 A piperazine denvative of the Formula |

r® rR®
R5
R"\
N i’
Rz
N
R? \R'
RS'
R:l

0]
any of its isomers or any mixture of its isomers,
or a pharmaceutically acceptable salt thereof,
wherein
10 R" represents hydrogen or aikyl,
which alkyl i1s optionally substituted with one or more substituents
independently selected from the group consisting of
halo, trifluoromethyl, tnfluoromethoxy, cyano, hydroxy, amino, nitro,
alkoxy, cycloalkoxy, alkyl, cycloalkyl, cycloalkylalkyl, alkenyl and
15 alkynyl,
R® represents an aryl or a heteroary! group,
which aryl or heteroaryl group 18 ophonally substituted with one or more
substituents independently selected from the group consisting of
halo, trifluoromethyl, tnfluoromethoxy, cyano, hydroxy, amino, nitro,
alkoxy, cycloalkoxy, alkyl, cycloalkyl, cycloalkylalkyl, alkenyl and
alkynyl,
each of R?, R?, R?, R?, R®%, R®, R® and R® independentiy of each other
represents hydrogen or alkyl,
with the proviso that at least one of R%, R?, R?, R?, R®, R®, R® and R® represents

alkyl

20 2 The chemical compound of clam 1, wherein
R* represents hydrogen or alkyl

3  The chemical compound of claims 1 or 2, wherein
R® represents a phenyl group,
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which phenyl group 18 optionally substituted with one or more substityients
independently selected from the group consisting of
halo, tnfluoromethyl, nfluoromethoxy, cyano and alkoxy

4  The chemical compound of claims 1 or 2, wherein
5 R® represents a phenyl group,
which phenyl group I1s optionally substtuted twice with halo

5 The chemical compound of any one claims 1-4, wherein
two of R%, R?, R?, R?, R®, R®, R® and R® represent alkyl, and
the remaining six of R?, R, R, R¥, R%, R%, R® and R® represent hydrogen

10 6 The chemical compound of claim 1, which I1s
(1)-1-(3,4-Dichloro-phenyl)-trans-2,5-dimethyi-piperazine,
1-(3,4-Dichloro-phenyl)-cis-3,5-dimethyl-piperazine,
(+)-1-(4-Chloro-phenyl)-trans-2,5-dimethyl-piperazine,
(£)-1-(4-lodo-phenyl)-frans-2, 5-dimethyl-piperazine,

15 1-(3,4-Dichloro-phenyl)-cis-2,6-dimethyl-piperazine
(+)-1-(4-Bromo-phenyl)-trans-2,5-dimethyl-piperazine,
(£)-1-(4-Tnfluoromethyl-phenyl)-trans-2,5-dimethyl-piperazine,
(+)-1-{4-Tnfluoromethoxy-phenyl)-trans-2, 5-dimethyl-piperazine,
(+)-1-(2,4-Dichloro-phenyl)-trans-2, 5-dimethyl-piperazine,

20 (1-(2,4-Dichloro-phenyl)-cis-3,5-dimethyl-piperazine,

(£)-1-(3 4-Dichloro-phenyl)-3-methyl-piperazine
(£)-1-(2-Naphthyl)-frans-2,5-dimethyl-piperazine,
(1)-1-(6-Methoxy-naphth-2-yl)-trans-2,5-dimethyl-piperazine,
1-(3,4-Dichloro-phenyl)-4-methyl-trans-2,5-dimethyl-piperazine,

25 (£)-1-(3,4-Dichloro-phenyl)-4-methyl-c/s-3,5-dimethyl-piperazine,
(1)-1-(4-Chloro-phenyl)-4-methyi-trans-2,5-dimethyl-piperazine,
1-(3,4-Dichloro-phenyl)-4-methyl-cis-2,6-dimethyl-piperazine,
(+)-1-(4-Tnfluoromethoxy-phenyl)-4-methyl-trans-2,5-dimethyl-piperazine,
(£)-1-(2-Naphthyl)-4-methyl-trans-2,5-dimethyl-piperazine,

30 or a pharmaceutically acceptable sait thereof

7 A phammaceutical composition, comprising a therapeutically effective amount of a
compound of any one of claims 1-6, any of its 1somers or any mixture of its
Isomers, or a pharmaceutically acceptable salt thereof, together with at least one

35 pharmaceutically acceptable carmmier, excipient or diluent
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8 Use of the chemical compound of any of claims 1-6, any of its isomers or arly
mixture of its 1Isomers, or a pharmaceutically acceptable sait thereof, for the
manufacture of a medicament

5 9 The use according to claim 8, for the manufacture of a pharmaceutical
composition for the treatment, prevention or alleviation of a disease or a disorder
or a condition of a mammal, including a human, which disease, disorder or
condibion is responsive to inhibiion of monoamine neurotransmitter re-uptake in
the central nervous system

10

10 The use according to claim 8, wherein the disease, disorder or condition is mood
disorder, depression, atypical depression, depression secondary to pain, major
depressive disorder, dysthymic disorder, bipolar disorder bipolar | disorder,
bipoiar Il disorder, cyclothymic disorder, mood disorder due to a general medical

15 condition, substance-induced mood disorder, pseudodementia, Ganser's
syndrome, obsesasive compulsive disorder, panic disorder, panic disorder without
agoraphobia, panic disorder with agoraphobia, agoraphobia without history of
panic disorder, panic attack, memory deficits, memory loss, attention deficit
hyperactivity disorder, obesity, anxiety, generalized anxiety disorder, eating

20 disorder, Parkinson’s disease, parkinsonism, dementia, dementa of ageing,
senile dementia, Alzheimer’s disease, acquired iImmunodeficiency syndrome
dementla complex, memory dysfunction in ageing, specific phobia, social phabia,
post-traumatic stress disorder, acute stress disorder, drug addiction, drug abuse,
cocaine abuse, nicotine abuse, tobacco abuse alcohol addiction, alcoholism,

25 pain, chronic pain, inflammatory pain, neuropathic pamn, migraine pain, tension-
type headache chronic tension-type headache, pain associated with depression,
fibromyalgia, arthritis, osteoarthritis, rheumatoid arthritis, back pain, cancer pain,
imtable bowel pain, Imtable bowel syndrome, post-operative pain, post-
mastectomy pain syndrome (PMPS), post-stroke pain, drug-induced neuropathy,

30 diabetic neuropathy, sympathetically-maintained pain, trigemmnal neuraligia,
dental pam, myofacial pain, phantom-limb pain, bulimia, premenstrual syndrome,
late luteal phase syndrome, post-traurnatic syndrome, chronic fatigue syndrome,
urinary incontinence, stress incontinence, urge inconttnence, noctumal
iIncontinence, sexual dysfunction, premature ejaculation, erectile difficulty,

35 arectle dysfunction, premature female orgasm, restless leg syndrome, eating
disorders, anorexia nervosa, sleep disorders, autism, mutism, tnchotillomania,
narcolepsy, post-stroke depression, stroke-induced brain damage, stroke-
Induced neuronal damage or Gilles de la Tourettes disease
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11 A method for treatment, prevention or alleviation of a disease or a disorder or a
condition of a iving amimal bedy, including a human, which disorder disease or
condihon 1§ responsive to iInhibiton of monoamine neurotransmitter re-uptake in
the central nervous system, which method compnses the step of administenng to

5 such a living arumal body in need thereof a therapeutically effective amount of a
compound according to any one of the claims 1-6, any of its isomers or any
mixture of its 1Isomers, or a pharmaceutically acceptable salt thereof
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ABSTRACT

NOVEL ALKYL SUBSTITUTED PIPERAZINE DERIVATIVES AND THEIR USE A8
MONOAMINE NEUROTRANSMITTER RE-UPTAKE INHIBITORS

This invention relates to novel alky! substituted piperazine denvatives useful as
monoamine neurotransmitter re-uptake inhibitors

In other aspects the invention relates to the use of these compounds in a
method for therapy and to pharmaceutical compositions comprising the compounds of
the invention



PODER
Yo (noeotros)

domicMado(s) en

Nombro{amos) 8 JUAN PABLO CADENA SARMIENTO
- Wo BEATRIZ JARAMILLO ywo CARLOS H PALACIO
EASTMAN ylo HECTOR GOMEZ MEJIA, de Bogota,
Colomble apoderados, verdedercs y legales con poder
q:ochl,amplbymﬂchﬂn para recabar de las oficinas y
autoridades colomblanas administrativas, judiclales y de
policia, sn cualquier instancls o recurso, la obtencién de
pateriies de invencidn registos de marcas, dieefios
industrisies, modelos da utikded, depdsitos de nombres
comercigies y eneoflas, regietros de derechos de autor y
cohtratos sobre los mismoa, oblancidn de certificados de
obtentor de variedades vegetales as( como sus prifroges
renoveciones anolaciones de traspaso, cambios de nombre
yio domiclio, elaborar, tamiar y registrar contraips de
ficencia y ficencias de cualesquiera clases Iinterventr como
demendante o como demandado en cueiquier Insiancla y
recureo ante cuakguier juez, corparacidn funclonario plbiico
.o autorided en acclones judicleles administrativas y de
poficia talee como. oposiciones al regkiro de marcas,
acciones de caducidad, cencelacin y nulidad, acciones
reivindicatorias  acciones derivadas de la obtencldn o
expiotacidn de ficencias acclones de competancia desleal,
demandas pendies, accionss de mdemnbmcién de
pefjuicios, reclamos y obsarvaciones a soliciiudes de
patentss, disefios industriaies, modelos de wuliidad en of
sjercicio de medides caulslares y sn olras acclones o
meadidas simiares

A eete efecio fo(s) facul.s{amos) para elevar solicitudes
formular deacripcionas
decleraciones, opoeiciones, cancelaclones  nuildades,
gpelaciones y reclamos peger Impuesivs, cuotas y
grevémenes prescri'os por la ley renunciar o desistr a
derechos concedidos © en cureo de concesidn, rechir tode
ciase de documenins y valores, dando el deacargo
respectivo y en general para dar ents dichas autoridiades
fodos los pasos necesarioa al efecto Indicado y tomar todas
" mediias que cre,eren conducentes ol resguardo de mis
usstros intereses), con todes las demés facullades legaies
nacesarias

Ests poder comprende |n facuftad de ralificar o confinmar en
ml (nueetro) nombre lo actuado asl como la facultad de
desietrr, tranaigir, comprometer y la de sustiulrio en tado o
e parte y revocer sustiiuciones Asimismo nombro(amos)
& JUAN PABLO CADENA SARMIENTO yo BEATRIZ
JARAMILLO yo CARLOS N PALACIO EASTMAN yo
HECTOR GOMEZ MEJIA,, domicillado(s) en la Carrera 7
No 16-58 Piso @ mis (nueetros) apoderados en Colombla
con faculiedes para rechbir notificaclones y degplare
apoderados judiclales o extrajudiciales 0

Ctorgado y firmado en

hoy de de
Firme

Nombre

Cargo

-

»

Bri&ard & Castro \0

OGOTA - COLOMBIA

POWER OF ATTORNEY

i (We) NeuroSearch A/S

domicledin 93 Pesdarstrupve]
DK-2750 Ballerup, Defimark

Hereby eppoints JUAN PABLO CADENA SARMIENTO
end/or BEATRIZ JARAMILLO aend/or CARLO8S H
PALACIO EASTMAN and/or HECTOR GOMEZ MEJIA, of
Bogota, Colombla my (our) true and lawful atiorneys with
special, ample and sufficlent power to obtaln from the
Colomblan edmnistrative judiclal and police offices and
authoriies In any instence, priviieges of patsnts of
inventton reglstration of trademarks, Indusirial designs and
utity modeis, registraton of commercial namee and
emblems, regetation of copyright and contracts refated
thereto ceriificates of obtainers of vegetables verleties as
well as extansions renewsls and recordal of essignments
and changes of name end domicile related fo the above, to
prepare prosecuts and reglster licenass of any kind, to act
as plaintff or defendent in eny instance or recourse, and
before any Judge corporation public officiel or authority In
Judiclal sdministrative and pofice actions, such as.
opposiliona to the regisiration of trademarks, caduchly,
cancellation and nulfity actions claim ectiona derived from
the obtaining or exploltation of licansse, action of unfair
compation criminal proceedinge actions for' payment of
damages claims or observatione on patent applicationa,
modsis Industrial designs and utiity models, in the axercias
of preveniive messures and in other actions or simar
praceadings

To that effect they hereby empowered to flle applications,
formulets descriptions, emendments protssts, declarations
oppositions, cancellaions nulliles appssis sihd claims, to
pay taxes quolss and sssessments prescribed by law
renounce or walve the rights grented or In the procesas of
granting, o receive all kinds of documents and valuables,
giving the respactive release of receipt, and, In generel to
take before saki authorities the necessery steps to such
effecl, end any measures that they mey deem pertinent to
the safeguard of my (our) Interest(s) with all the other
necessary legal powers

This power ncludes the faculty to ratify or confirm desist,
sattle and compromise on my (our) behalf, and to substitute
this power In whole or in part and o revoks substiutions At
the same time | (We} hereby appoints JUAN PABLO
CADENA SARMIENTO andior BEATRLZ JARAMILLO
and/or CARLOS H PALACIO EABTMAN and/or HECTOR
MEJIA, domiciad In Carrera 7 No 18-58, Plso 9
rj atiomey(s) In fact, with powers to receive

Ml

Head of Patentae

~
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CERTIFICADQ NQTARIAL (SOCIEDAD)

Hoy de ds
personaiments comparecid ants mi

8 quisn conozco, y da quisn me coneta que fimé e anterior
documenio debikiaments jurementado declard y dijo que &
(efia) o8

de

Socleded isgmiments constitvide para un perfodo de
duraciin que aiin no he terminedo; que al declerante estd
sutortzado por dicha compafile para conferir eate poder; que
ol sello estampado por 8l al ple de tal poder sn nombre y
represanteciin de la expre-.ada compefila es el sello oficial
de oila, y que ol cbjeto para ol cusl se conflere esle
insrumento estl comprendido deniro del objeto social de la
sociedad

El suscriip Nolario hace constar que tuvo a la visia las
.mbudehmmmhmd

Estado de
con fecha

¥ que gquien conflere el presente poder es su represeniants

Notario Poblico (sello)

CERTIFICADO NOTARIAL
PERBONA NATURAL

.W de de

a8 quien (es) conozco y me consta que es{son) la(w)
persona(s) fimanie(s) del documento que preceds y
quien{es) dectara{n) qus n»nan el mismo para Ics fines y

, comparecid{eron) ante mi

NOTARIAL CERTIFICATE (CO ON) 6
)

\
onti {1k d_-yalnrvﬂ of T~a$ personally
appeared before me

V(p&,u thtlu.
fo me known and known to me lo be ifis psrson who

signed the foregoing Instrument who being by me duly
swomn did depoee and say that he (she) Ia the

:{'c‘c“( G*' r\dﬂ-k,‘ Atr\w"uuuj

Newve seaveln A(S

Which is legally constituted for a term not yst expired, that
deponent s euthortred by salkd Company to confer this
Powsr of Attomey thal the seal affixed hereunto by the
deponent in the name and on behalf of sekd Corporation s
the corporate sesl thereof and that the purpose for which
this instrument s granted Is Included within the corporats

purpose of company

The undensignad Notary Public attests thet he hes seen the
documenta that prove the axistancs of the company

State of ch\uﬁcﬁ"& —_
underdateof [ .,‘ou,."f oo

and that he (she) who grants the present power of attomey
e ts Raprageniative

onts 191U deyof o\ of 2acy

mmzammm ‘ ?EJ‘*VCH- Lﬂ>
who ha(are) known o me and | attest execuled the

foregoing document and he (they) declsred he {they)
grant(s) the document for the uses and purposss therein
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TRADUCCION DE LOS SELLOS QUE APARECEN EN EL PODER GENERAL
OTORGADQ POR NEBUROBEARCH A/B SOCIEDAD LOMICILIADA EN 93
pederstrupve] DK-2750 BALLERUP, DINAMARCA, A LOS DOCTORES
JUAN PABLO CADENA SARMIENTO Y/O BEATRIZ JARAMILLC Y/O CARLOS
H PALACIO EASTMAN Y/0 HECTOR GOMEZ MEJTA.

FIRMADO PEDER VELLING, DIRECTOR DE PATENTES

TRADUCCION OFICIAL NO 364/2005-

CERTIFICADO NOTARIAL (SOCIEDAD)

HOY 1° DE ABRIL DE 2005 PERSONAIMENTE COMPARECIO ANTE MI
PEDER VELLING, A QUIEN CONOZCO Y DE QUIEN ME CONSTA QUE FIRMO
EL ANTERIOR DOCUMENTO, Y QUIEN DEBIDAMENTE JURAMENTADQ
DECLARO Y DIJO QUE EL ES EL DIRECTOR DEL DEPARTAMENTO DE
PATENTES DE NEUROSEARCH A/8 , SOCIEDAD LEGALMENTE CONSTITUIDA
PARA UN PERIODO DE DURACION QUE AUN NO HA TERMINADO, QUE EL
DECLARANTE ESTA AUTORIZADO POR DICHA COMPANIA PARA CONFERIR
ESTE PODER, QUE EL SELLO ESTAMPADO POR EL AL PIE DE TAL
PODER, EN NOMBRE Y REPRESENTACION DE LA EXPRESADA COMPANIA,
ES EL SELLO OFICIAL DE ELLA, Y QUE EL OBJETO PARA EL CUAL SE
CONFIERE ESTE INS1RUMENTCO ESTA COMPRENDIDO DENTRO DEL DE LA
SOCIEDAD EL SUSCRITC NOTARIO HACE CONSTAR QUE TUVC A LA
VISTA LAS PRUEBAS DE LA EXISTENCIA DE LA SOCIEDAD
DINAMARCA, FECHADQ EL 1° DE ABRIL DE 2005
Y QUE QUIEN CONFIERE EL PRESENTE PODER ES SU REPRESENTANTE
FIRMADO HENNING BROMAN, NOTARIO
HAY SELLO EN RELIEVE DEL NOTARIO

CERTIFICADO NOTARIAL (PERSONA NATURAL)
Hoy 1° DE ABRIL DE 2004, COMPARECI® ANTE MI PEDER VELLING, A
QUIEN C~NOz2CO Y ME CONSTA LA PERSONA FIRMANTIE DEL

1
[ |

P - L
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TRADUCCION OFICIAL NO 364/2005- \/

DOCUMENTC QUE PRECEDE Y QUIEN DECLARA QUE OTORGA EL MISMO
PARA LOS FINES Y PROPOSITOS QUE EN EL SE EXPRESAN
FIRMADO HENNING BROMAN, NOTARIO
HAY SELLO EN RELIEVE DEL NOTARIO
CORTE DE LA CIUDAD DE BALLERUP
BLEGDAMEVEL 6
2200 COPENHAGUEN, DINAMARCA

MINISTERICO DE RELACIONES EXTERIORES
SE CERTIFICA LA AUTENTICIDAD DE LA FIRMA DE HENNING BROMAN
COPENHAGUE, 1° DE ABRIL DE 2005
POR EL MINISTERIO DE RELACIONES EXTERICRES
FIRMADO BIRGITTE THORELL HAY SELLO DEL MINISTERIO DE
RELACIONES EXTERIORES
SIGUE AUTENTICACION DE LA FIRMA QUE PRECEDE EFECTUADA POR EL
CONSULADO AD-HONOREM DE COLOMBIA EN COPENHAGUE, DINAMARCA
BAJO EL hD 222 DEL 1P DE ABRIL DE 2005
FIRMADO OLE WAAGE PEDERSEN, CONSUL AD-HONOREM
SIGUE AUTENTICACION DE LA FIRMA DE OLE WAAGE, C(ONSUL AD-
HONOREM DE COLOMBIA EN DINAMARCA, EFECTUARDA POR EL MINISTERIO

DE RELACIONES EXTERIORES EN BOGOTA BAJC FL NO 355460 DEL 27
DE ABRIL DE 2005

3618
SEPT 8 1972
MINISTERIOD
JUSTICIA
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SUPERINTENDENCIA LE NOUSTRIA ¥ COMERLIO
S Rad' 08-118265- -U0000-0000

bec. ARRS-11 UCHEALIUNES
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REQUISITOS MINIMOS PARA ADMISION A TRAMITE

PCT
PATENTE DE INVENCION [/ MODELO DE UTILIDAD [ ]
4 Indicaci6n de que se solicita la concesitn de una patente [/
¢ Datos de identdficacion del solicitante o de la persona que prasanta la solicitud (4//
¢ Descnpcién de la Invencion
€ Dibujos de ser estos pertinentes ['{/
¢ Comproba’/n?a pago de las tasas establecidas {
COMPLETA INCOMPLETA [ ]

DISERO INDUSTRIAL [ ]

¢ indicacion de que se solicita el registro de Disefio Industrial [ ]

¢ Datos de identlficacion del sollcitante o de la persona que presenta la sollcitud [ ]

¢ Representacién gnifica y fotogréifica del Disefio Industnal o muestra del []
matenal que incorpora el disefio

€ Comprobante de pago de las tasas establecidas [ 1

COMPLETA [ ] INCOMPLETA [ 1]

ESQUEMA DE TRAZADO [ ]

€ Indicaci6n de que se solicita el registro de un Esquema de Trazado [
¢ Datos de identificacién del solicitante o de la persona que presenta la solicitud [
€ Representacién gréfica del esquema trazado [
4 Comprobante de pago de las tasas establecidas [

[ e

COMPLETA [ ] INCOMPLETA [ ]

Firma Responsable /'

Fecha Carrera 13 No 27-00Piso 5,7y 10
Conmutador 3 82 08 40
Fax 3505220
. E-mall
WwWW sic gov co
Bogoté, D C, Colombia

TR ———



REPUBLICA DE COLOMBIA
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

Folio 113
2020
Bogotd D C ,

Doctor({a)

CADENA BARMIENTO JUAN PABLO
Apoderadoi{a) y/o Representante de
NEUROSEARCH A/8

REFERENCTIA Radicacién No 06 119265
Solicitud internacional PCT/EP2005/052732
Fecha iniclo fase nacicnal 18/01/2007

TrSmite 11
Evento 378
Actuacién 416
Oficio Mo 2607
Folios 1

Teniendo cuenta que la solicitud de privilegio de patente que se tramita bajo el
expediente indicado en la referencia, re(me los requisitos de forma establecidos em
la Decisién 486 de la Comisifn de la Comunidad Andina, el Tratado de Cooperaciém an
Materia de Patentes (PCT), el Reglamento y la Circular (nica de la Superintendencia
de Industria y Comercio, ee anvia el extracto de la solicitud a la Oficina de
Comunicacionea para efecto de su publicacifm en la Gaceta de Propledad Industrial

Cimplase
Dado en Bogotd DC,

larazo



