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1 NOVEL PIPERIDINE DERIVATIVES AND THEIR USE AS
MONOAMINE NEUROTRANSMITTER RE-UPTAKE INHIBITORS
TECHNICAL FIELD 5 This invention relates to novel piperidine derivatives
useful as monoamine neurotransmitter re-uptake inhibitors. In other
aspects the invention relates to the ude of these compounds in a method

SVEr PR NE ERNATVES RN TR R E Ab oo amine
[Petukhov PNEURETRANSHKONER RE2URIAKE INNIBITPRS Johnson
K M and Tella S R]; J. Med. Chem. 2002 45 3161-3170] describe SAR

studies of piperidine-based E f ine. WO 00/20390
(Georgetown University) defﬁ% giﬁt?ﬁ%rﬁgﬁgﬂgnd dimeric heterocycles
and therapeutic uses thereof. WO 98/51668 (NeuroSearch A/S) describes
Sralisanyenisrmetaiepipeislisrpitedainatieevanive aseng wowrimaligie
n euro{l%_Hﬁ’?rhgljpg—!B Pa{ﬁel?fﬂmﬁ%? 1 and 2 describe two intermediate
- _me y -

mixtures, ()-cis/trans-1 1yl-3-methoxycarbonyl-4-(3,4 d
itAIBLBphaRRAGHHEHRKeAgn relates to the use of these compounds in a

methdg-fus/treragy mathid- BHardraxgotithly tdn(ddsitioridaroptpesihgpihe edimpounds of
the inDhfbarmacological use of these two intermediate mixtures is disclosed.
25 However, there is a continued strong need to find compounds with an
optimised biochemical profile as regards the activity on reuptake of the
monoamine neurotransmitBACHICGROUNBoARTine and noradrenaline,
such as the ratio of the serotonin reuptake versus the noradrenaline and

BB A Ui SIS SRR o BB v e
Johnsepckint asd) ada RYRD 8. Med 1 Qhem 2000 4% S 1ied-83 et deperinesmiBrstudies
of pip&raifeesas sipanislivguesrofatbaiiche Formulal: 35 NRs 4 R ~l)

WO 00/20390 (Georgetown University) describes monomeric and dimeric
heterocycles and therapeutic uses thereof.

WO 98/51668 (NeuroSearch A/S) describes 3-alkoxyimidomethyl-piperidine
derivatives active as neurotransmitter re-uptake inhibitors. Examples 1 and 2 describe
two intermediate mixtures, (+)-cis/trans-1-methyl-3-methoxycarbonyl-4-(3,4-
dichlorophenyl)-piperidine and (+)-cis/trans-1-methyl-3-hydroxymethyl-4-(3,4-
dichlorophenyl)-piperidine. No pharmacological use of these two intermediate mixtures
is disclosed.

However, there is a continued strong need to find compounds with an optimised
biochemical 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 activity.

Furthermore, there is a strong need to find effective compounds, which
structurally and synthetically wise are unrelated to cocaine.

SUMMARY OF THE INVENTION

In its first aspect, the invention provides a piperidine derivative of the Formula |
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2 or any of its isomers or any mixture of its isomers, or a pharmaceutically
acceptable salt thereof, wherein R1, R3 and R4 are as defined below. In
its second aspect, the invention provides a pharmaceutical composition, 5
comprising a therapeutically effective amount of a compound of the
invention, or any of its isomers or ani mixture of its isomers, or a
))o rmaceutically acceptaple s t thereof, together with at least
or any I RO A0LPIRHEE et cERR TR RBHRGR Rl hacceptable
salt thaspeict, the invention provides the use of a compound of the 10 invention,

whereﬁf RAYRRT H5dSRMSFE Q5 YRYiNEYBEIR its isomers, or a pharmaceutically
n‘%)table salt thereo é for the ganufact re of a harmac utl

S o%stﬂec DY HRL RIQY %uP VIRHG %% PgpiLion.
comprmm&thﬁfanﬁmma&h effectivaraman rﬁ@ﬁauﬁgrammdmfwm:mum, or any

of its igisaeleror=Eanditiaorts 6 #BABSHe S, djﬁfétﬁﬁﬁlﬁrﬁéﬁwﬁl@awf&cemable salt

thereoqeﬁgéﬁﬂ'%?w&ﬁ ﬁe%%ttagﬁérbﬁéﬁrﬁ%%ah@sr\go%%% 5% &Sa flear Sé)lc lent or

I aspect, the invention es to a met reatmen preve
diluengy alleviation of a disease or a disorder or a condition of a living animal
Un(h/fumtﬂedlasp@d:tumannmmimmpmsdefesimeemotamdmmmsnd of the

inventiSAPBPSING &7 |F§%%9H§Péeotr°dﬂ9 i ﬁﬂ@féﬁRQQW@%erWFﬂgl%uuca||y
take’in the nervou S stem, whijch method comprlses

accentaBlERRLLNRIERL 1 BITATY RSO R BRGPHELBARMOHign for the

treatneptapeavérdiyneficatiowi alinounit atiiseasgp ouaddisahde imrentonddicangfcf

mamﬁél'ﬁﬁﬁ?@ﬂ%@' ARV MEAUPHRERTY |§@£%@%l§6&i@h6%§ﬁ8ﬂ&@'i'§ responswe to
eptable salt.th ereof. Oth er objects of tﬁxnveq’glonw ;[)\E)ar ent t

'”h'b't HB 8eP§8H°sfi‘Jﬂ5‘ae.H%He ar"i‘?.%m ‘ﬁ% dFoNBING Aetin &G YL Chptich 3 5o
dreanpfid SupthesErspact Bhe| et retatss T(HE mﬁﬂmmweatﬁmﬁne

preveAgsivaivdiatfret aspiecbie dirasdiebiaer e suaviden afngitianimal

body, ?I%El"@ §fé’fnﬁ?rerBH'%ﬁ%ﬂw G338 R by aé}yc%fng?fbcﬁg%erréﬁ%oﬁ%}pe to

xture of its Isomers, or a p armaceutlc y accepta
respow@et;p, inhibition of monoamlne neurotransmitter re-uptake in the central

nervous system, which method comprises the step of administering to such a living
animal body in need thereof 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 salt thereof.

Other objects of the invention will be apparent to the person skilled in the art from
the following detailed description and examples.

DETAILED DISCLOSURE OF THE INVENTION

Piperidine derivatives
In its first aspect the present invention provides a piperidine derivative of formula

(1)

or any of its isomers or any mixture of its isomers, or a pharmaceutically acceptable
salt thereof,

wherein

=3 represents hydrogen or alkyl;
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35 R1 represents hydrogen or alkyl: 3 R3 represents -CH2-0-R6; wherein
R' represents alkyl or cycloalkylalkyl; 5 R represents Rb Ra wherein Ra
and Rb independently of each other represents halo. In one embodiment,
R1 represents hydrogen. In another embodiment, R1 1o represents alkyl.
In a second embodiment, Ra represedts chloro. In a further embodiment,
Rb represents chloro. In a still further embodiment, Ra represents chloro
and Rb represents chloro. In a still further embodiment, Rc represents

R’ repuigents aG@tii-RArfRér embodiment, 15 R represents cycloalkylalkyl. In a

wherelrriReregirhdinenkyRerrepiRegkyfaftiyl, such as methyl or ethyl. In a still
further embodiment, R represents cycloalkylalkyl, such as

. cyclopropylmethyl. In a special embodiment the chemical compound of

R" repfRSffiléntion is 20 25 30 35 4

ethR3-ethoxymethyl-4-(3,4-dichlorophenyl)-piperidine; 1
yl-3-methoxymethyl-4-(3,4-dichlorophenyl)-piperidine;
athyl-3-cyclopropylmethoxymethyl-4-(3,4-d ichlorophenyl )-piperid ine;
“MethyR3-isobutoxymethyl-4-(3,4-dichlorophenyl)-piperidine; 5

3-ethoxymethyl-4-(3,4-dichlorpphepyl)-piperidine;

wherel R AR e P B L RUTE D SaHESRels halo.
3-cyclopropylmethoxymethyl-4-(3,4-d ichlorophenyl)-piperid in e; or any of
ithiSOREISAbaAMTBRTUR 'O BB ieOEMRES. IYdrdeer MREetict br acaepiaieent, R’
salt th e?f. 10 In a further special embodiment the chemical compound of

repre§ﬁ8 Thvention is ()-Cis-1

-meﬁwﬁe@@iﬁo%@ﬁmnts,B?df@ﬂfﬁéﬁﬂ@w(}m@rﬁeﬂairﬁaf%')’lb%-?mbOdime”t, R®
represerethytidonethipxymeshiyl-futthérdiehoxsgiresnt)-pRierdpresents chloro and R®
represents chloro.

In a still further embodiment, R® represents alkyl. In a still further embodiment,
R® represents cycloalkylalkyl. In a further embodiment, R represents alkyl, such as
methyl or ethyl. In a still further embodiment, R® represents cycloalkylalkyl, such as
cyclopropylmethyl.

In a special embodiment the chemical compound of the invention is
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()-Trans-1 -methyl-3-ethoxymethyl-4-(3,4-dichlorophenyl)-piperidine;
()-Trans-1 -methyl-3-methoxymethyl-4-(3,4-d ichlorophenyl )-piperidine; 15
(+)-Cis-1-methyl-3-ethoxymethyl-4-(3,4-dichlorophenyl)-piperidine;
(+)-Cis-I -methyl-3-methoxymethyl-4-(3,4-d ichlorophenyl)-piperidine;
(-)-Cis-1-methyl-3-methoxymethyl-4-(8,4-dichlorophenyl)-piperidine;

1 met}s 493 1 meth er/l g gl‘%f‘“%{]ﬁém?%} Ie?'ldlne

1- metfa»! @wmﬂnweﬁlwér&%mwmﬂmw@med
1-methghBeiem pyipetisbiagnetfyl-4- (3 4-dichlorophenyl)-piperidine;

I me“ﬁfs %ans“lgwq‘?%?ﬁ%%% s 1’3% e opericine.
3-ethoxyreihy: BRISMBIRIRSAI¢EE: dichlorophenyl)-piperidine:

3- metiﬁm)(ﬂ'nmtlsylkmahyd}i&himedm)eﬂyb{bmemmé :d ichlorophenyl)-piperidine;

3- cycléﬁ@?l?ﬁétﬁ&ﬁéyﬁ%‘eﬁwm%Q@W@u%m&&p(%ﬁyﬂ {sipararignyl)-piperid ine; 25

or any Eff@l'?@ﬁép‘?{)@%é@ﬁg%{ﬁn@mﬁ BeEicRbfb PRARIRERMIGE! M Acceptable

salt thénedfans-1-methyl- 3 isobutoxymethyl-4-(3,4-d ichlorophenyl)-piperidine;

(+)- Qﬁ'é-fmﬁ‘i'é‘ﬂ %%m%h%%%%n%ﬁﬁwrmm fisbiN®vention is

3- th d h| d
(4 RO TSN (L RO PRt opheny b pip
(£)- Clsgﬂdn@thgdﬂsmgthoxymethyl 4-(3,4-dichlorophenyl)- plperldlne
(+)- Trér)sC1Sn43em9trade%@sa@|ﬁém94 h&%ﬁlsm@wwmmﬁﬂ@me'
iS- rophen ine;
(£)- Tr{r%c snée qo%?%n%ihc}% g{H ofljllésﬁlo‘r% %Cy ;@10 er@ glperldlne
(+)-Ciga)-o3ethy yHi&‘&i@m )’%B'@@diﬂ% (-)-Cis
(+)- Cls&mﬁwmm@tﬂtﬂcﬁ&é’cdmmeﬁ@phdmﬁbommfmw&)-p|perldlne "
t iperidine;
(y C'S‘?@é*%@k‘;%?wopy ety igféﬁ"%”m e,
(+)- C'M W%W?&MSWM ﬁ%@’&ym@%{ BR@”Y') piperidine;
(-)-Cistd- thl%emhomfquétmﬂymdtﬂme@h@mﬂmmmhenylﬁplperldIne
)Qsﬁh%é%ﬂﬁ%f%m By 4%6441%&9&8%@,\4}153%%%%()Tfan

th t 3,4- rid
(+) Tr?rj e %ﬁ eT8 M%%e%ﬁe g,é%gﬁé&#%r‘aﬂﬁ@ﬂy‘fplpendme
(-)>-Traps- Tfmﬁhsdc@@dmwmm@mc&ymétdmm@mhemwmm@ﬁ@dmgz,p|pendme
(+)-TrahsGiendtRgbgimetheitHp 48 hlerenlropbenppLisingidipe;

(-)- Tra(n)s g 3{ﬁ°P§tOX&W§§W1§ﬁy| A}l (Elf)p ﬂ'%foﬁféro}éﬂéon%rbuﬁ‘& dine;
(-)-Trans-1-methyl-3-cyclopropylmethoxymethyl-4-(3,4-dichlorophenyl)-piperidine;
(-)-Trans-1-methyl-3-isobutoxymethyl-4-(3,4-dichlorophenyl)-piperidine;
(+)-Cis-1-methyl-3-isobutoxymethyl-4-(3,4-dichlorophenyl)-piperidine;
(+)-Trans-1-methyl-3-isobutoxymethyl-4-(3,4-dichlorophenyl)-piperidine;
(+)-Trans-1-methyl-3-cyclopropylmethoxymethyl-4-(3,4-dichlorophenyl)-piperidine;



(+)-Trans-3-isobutoxymethyl-4-(3,4-dichlorophenyl)-piperidine;
(-)-Trans-3-isobutoxymethyl-4-(3,4-dichlorophenyl)-piperidine; or a
pharmaceutically acceptable salt thereof. 20 Any combination of two or
more of the embodiments as described above is considered within the
scope of the present invention. Definiffon of Substituents In the context of

S inv lo repres uo ,.chloro, bromo or iodo. 25 In the
iR BRI e MG Tl AT o BB SR Ent saturated,
+)-Cisti3rgthtaoymrattutet (Byéhdichip opbleaiy)-piretigitecarbon chain preferably
)- c@@3@@9%&@@9(@ﬁmmm@arﬁlxﬁgw%r?mbzl) ITclludlng IOfenty(I]I

entyl. neg iar exyl and isahexyl. In a preferre
*) CISmbo %OX ”P%W iésgn L ?l o%%(?)lncludlng butyl, isobutyl,
) C'%e%tb’ﬂﬁ@ﬂ%b![]’t?%\é( é) f@sﬂdﬂ}ﬁb@ﬂiﬂphﬁmﬁ @eﬂﬁéﬂéﬂed 30 embodiment of
+)- Cmﬁv@wmbwk;émmtsjaamakyﬂ@mpmMﬂ)qbimaimne particular
) tion an
)QQ%.%Y 8‘%@ gtr na e@%{ﬁ @, gfﬁh%gﬁ aﬁ%ﬁ@oﬁ o'tr?e!nﬁc%e double

(-

(

(-

(

(-

(

(-

(+) 'Tr@&%déi m&taﬂbﬁéé i dé?@@@rﬁ’@%‘% BIRRHNG: preferred
(-)-Transkdditherythethiitch(d gr@mmmmmﬁt)}mpmmmises of from two to
(TS5 s e & b gt bl .
CFTrEReRy qﬁ*B%ﬁﬁyf SIS %?éﬂ;i PSS idieny: 1., 2-, 3-, 4
(-)- Tr@fﬂ%ﬁaex@nprqmymthwamwﬂ(%frdité)tmen;zlarwl)mtherisﬁneext of this
(+)- THéW@'I'sU@y"b &ﬁ@xpﬂ@mgm@@&mm@ﬁw%ﬁwgeone or
(+)- CIS [%érmen k;? %dwnes trlngr}]es and Poly ynes. In a preferred
(-

(
(-

grou Or e IRVEAtoN C comphses of from two to

)- C'%QQ 'WM@%M 3.6 amlylwgphﬁmyan@gosﬂ@agf one triple bond. In its
+)-Tranes Bpikefbuteshensibgingdidkionlisyoyherauppbéngiimyention is ethynyl;

e RBERRRYdiactots OHMo Br e 2 5

ora pi\g %3%% Mﬁgent Iﬁérﬁ%&ﬁ%ﬁﬁ@cmventlon a cycloalkyl group

deS|gnates a cyclic alkyl 1o group, preferably containing of from three to

Sﬁ\fﬁnc@l‘ﬁ%ﬁbﬁw twd-érave @Wfﬁe IBFBRIRINRO BERES GHISRPEBVe is
consi %r cP Iohexgl gpﬁl\cyclohe r}armaceutlcally Acceptable

é (& 'IVF& 'P]i%ﬁ(?aclogompouﬁ&)oﬁﬁ ve?ﬂ or{]may be provided in any

form suitable 15 for the intended admlnlstratlon Suitable forms include
Definpioa arSaptifialiyrise.

In the context of this invention halo represents fluoro, chloro, bromo or iodo.

In the context of this invention an alkyl group designates a univalent saturated,
straight or branched hydrocarbon chain. The hydrocarbon chain preferably contain of
from one to six carbon atoms (C4.6-alkyl), including pentyl, isopentyl, neopentyl, tertiary
pentyl, hexyl and isohexyl. In a preferred embodiment alkyl represents a Cq_4-aikyl
group, including butyl, isobutyl, secondary butyl, and tertiary butyl. In another preferred
embodiment of this invention alkyl represents a C4.3-alkyl group, which may in
particular 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, tri-enes and poly-enes. In a
preferred embodiment the alkenyl group of the invention comprises of from two to six
carbon atoms (C,.s-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-butdienyl; 1-, 2-, 3-, 4- or 5-hexenyl, or 1,3-hexdienyl, or 1,3,5-
hextrienyl.
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physiologically) acceptable salts, and pre- or prodrug forms of the
chemical compound of the invention. Examples of pharmaceutically
acceptable addition salts include, without limitation, the non-toxic
inorganic and organic acid addition salts such as the hydrochloride
derived 20 from hydrochloric acid, th@ hydrobromide derived from
hydrobromic acid, the nitrate derived from nitric acid, the perchlorate
derived from perchloric acid, the phosphate derived from phosphoric acid,

thetbglspatextafibisiyve Rinphan aloiaykeeotpriasionatrea fraragorshiain
contaiffiid, dhe aeeieedapetdrers, aseiielingdlithrcacenaiecdesingepbgMnes. In a

preferfs? BHHAE! éﬂ?tﬁ%‘ﬂlﬁ@ﬁ ‘é@&ﬁ@%ﬁﬁ{@ %%?{%@ iy ap}:lﬂget% of from two to six

enzenesulphonate benzensulphonic

carbopy R (oes s deelugiamnieastengdrivid ki dnitsrme slcrrefrged
emboditratet dileei\&bkiyfn?k@mui!:@fddethﬂ(emWatetH?ﬂyled -fron?qrrdqmyﬁylaaidz-, or 3-
butyn}fh%?ﬁ?@ﬁﬁﬁn@*?f?@f r@!ﬁs@?ﬁ%@ﬁt?ﬁ% &he Tﬁ%@ﬁ%ﬁ'vﬁq HOm. 4. or5-

umaric acid, the glutamate derived from glutamic acli e glycolaté
henynéfbtﬂfehqr%'ﬁf( Kf&%!lﬁréc' ?f%&’fgéwﬁé'derived from lactic acid, the

rratbateaidaxdofftbin imedaicoachl ¢ 3ol dadkyh gl deigreddsoancy tio @iky|
group @sigfépgumassiataiiipsy ae aRtseaRislicacithriih %%W%W@%Tﬁ’éﬁ(yl),
incl dder!ve from ethg]e%sylghon C acm{gthe %%%hthaliena-%- ﬁu r[])ho? te
NCIUa G LA SR Y SHEERENEY: -SMFARBRI& el U PR AR YN ER Hom
phthalic acid, the salicylate derived from salicylic acid, the sorbate derived
Pharmegs @iy Actbohdisiasuase derived from stearic acid, the succinate

AT IRES SRR oA R KR WA B8 SRS ol suitable
for theﬁﬂmf&ﬁﬁg)‘)rﬂiﬁt@%@dswtﬁm% UMY BRArRRE ISR YE: 8n the
physialdgicdiig)y acudptalile aaltsadiedapid- whistvdray farnie abtheddrechical compound

of them@@éﬁ}muticaﬂy acceptable, may be useful in the preparation of salts
useful as intermediates in obtaining 7 a chemical compound of the

ifETBle sl PRI MATRALEEHL ARFarthieBidkion srltHipRIUSa: without limitation,
the nolaxaxip lie®afalieandargacid redcagditine sattesioctalis tifeatgfuzouhkride derived

from HYRIFRPHBIGE Qi dide thv eRERauRIMES: JUtRRY TR BB ARILERY, W8 nitrate

. E)i[otassmm, the,ﬁS g}aluum he Eg;]a ne&a:ﬁ_, the zm@ the aluy %um the ¢
derivef kA THLC AR N RET bIREa i e TRTB RERS HBHC AR DR R FRg ate
deriveghisamcahospipimalcist ttie iautphtiaie derivedhirgraaulpiheiic geidighs fetmate
deriveePHORIGSAHS 39, RRd %fé@?é’(_@ﬁ MS?@GGI’HB% d&@ﬁc@%‘{ "ﬂ?é‘ﬁcﬂﬁ%%_@'%_%ﬁ%d from
aconit?cr:]e a%. %H tréesggrnteg( ! é)f rtllglles({qyoentlon E)h i"omwﬁn ﬁalés" of N-cont%|8 & e derived

co |5 unds are % RISETESHS emmeﬁga X %ﬁgrméc% t?é%ﬁvgggé%tag

from bgnrerstdpsiesic aeiniihedmenzoate derived from benzoic acid, the cinnamate
derived from cinnamic acid, the citrate derived from citric acid, the embonate derived
from embonic acid, the enantate derived from enanthic acid, the fumarate derived from
fumaric acid, the glutamate derived from glutamic acid, the glycolate derived from
glycolic acid, the lactate derived from lactic acid, the maleate derived from maleic acid,
the malonate derived from malonic acid, the mandelate derived from mandelic acid, the

methanesulphonate derived from methane sulphonic acid, the naphthalene-2-
sulphonate derived from naphtalene-2-sulphoriic acid, the phthalate derived from
phthalic acid, the salicylate derived from salicylic acid, the sorbate derived from sorbic
acid, the stearate derived from stearic acid, the succinate derived from succinic acid, the
tartrate derived from tartaric acid, the toluene-p-sulphonate derived from p-toluene
sulphonic acid, and the like. Such salts may be formed by procedures well known and
described in the art.

Other acids such as oxalic acid, which may not be considered pharmaceutically
acceptable, may be useful in the preparation of salts useful as intermediates in obtaining
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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 include examples of suitable
prodrugs of the substances according to the invention 15 include
compounds modified at one or more feactive or derivatizable groups of

arent com nd O articular ter are co nds modjfied at a
a cherg Rﬂﬂf‘p éol&lj?pgrln H@ﬁ%‘ﬂm élg acid addition

salt. sunable derlvatlves are esters or amides. The chemical compound of the

iEYaRISIR ST PR vﬁﬁé‘d@@ﬂc@@'ﬁ%@%’ﬂétﬂ’é 89t|aﬁ|§%§|¢§|@ff9rmfe¥ﬁg;%ther
wtha armace tlcajlfi/ﬁﬁc ept 8”?3:1 sucl'gasw ter hano and

C°mpC{He‘h? eI ol 2R as?or'r%@sU RRigsgium, the
calcnuwdﬁ&m@f@ahmdmﬁcﬁm th@ ﬁ@mmm@w%hnﬂpaibﬁecm&me the lysine,
and thietuatviaratenant edikee IIkgeoksathbmidisseduhin inidsfare aansissad

contai@ﬂé#\%eéﬁ&deﬁfé%%éﬂrgﬁléﬂfcﬂs%l @9%?%%%FHH%H“M§’$+8%eﬁﬁres well

somers emical compounds € present Invention ma

knownegnd 4e36TRHMEREIAT+) and (-) forms as well as in racemic forms (f).
Théhacemizbetsod ft e ey eaiivar thand nilveni sditsd wdl Nscoreesrimgntsatyesunds are

pR S oy g

includg ey bP SR SAl e &%ﬁﬁ@i&i@mﬁﬂ feara e sy Waly-onium

salts. acid, and liberating the optically active amine compound by treatment with
E)@ﬁple‘sr@ﬁmémtbﬂmm@rﬁﬁmftﬁ fﬁé%ﬁéﬁﬁﬁ:ﬁl‘@oﬁh@@@ﬁ@&if the invention

mclud%% ﬁ%ésé?asstﬁ de‘%%Tﬁ% pI%H entﬂi% ﬁ‘@e%pé r%‘félé%'} Wsvention

mic compoun S |nven Ion can thus reso ve Into

'”ClUdﬁwW@B‘ﬂHaﬂér{ﬁB Hiad atPnof RAEHERAGHRMRibYAEEaDIS groups of the
parent{eutrggeancthaDflpbaticutardatepisira rdptomats) reddt sodifeecisipdec atbexyl group,

a hydr‘é‘il?l‘@j%’uﬁ‘%ﬂ‘Bﬂ%ﬂﬁw%%’&r%ﬁgﬁim@@??ﬂé‘%@'88&%{%%'%?9 BYEIS or

- formation of diastereomeric amides by reaction of the chemical
amldeEompounds of the 8 present invention with an optically active activated
CEnbostydimmaticsuoheisnthaf theireeritin (dpbe pbedgdlmdties ¢kyde or

|ﬂd|33&1h9{@f®f|ﬁ'§%§%tﬁé}%ﬂ9 &@Wﬁ%&e@ﬁﬁaﬁy Qﬁc&iﬁé@f@é’é‘%rﬂzsuch as water,
1aste a e reaction o e .cnemic ound of
ethand) B FRe e T R o 2 DL 5 e T SRS Such & the
monoma@nmm@mmrw@ resoibsate diritahistsatershedatraivdateeand the

like. Ire§leneral, the dissoluble forms are considered equivalent to indissoluble forms
for the purposes of this invention.

Steric Isomers

The chemical compounds 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 present invention.

Racemic forms can be resolved into the optical antipodes by known methods
and techniques. One way of separating the isomeric salts is by use of an optically
active acid, and liberating the optically active amine compound by treatment with a
base. Another method for resolving racemates into the optical antipodes is based
upon chromatography on an optical active matrix. 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
example.

The chemical compounds of the present invention may also be resolved by the
formation of diastereomeric amides by reaction of the chemical compounds of the
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Such methods include those described by Jaques 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 starting materials. 10 Furthermore, the compounds of the present
invention may exist in cis or trans cofifigurations as well as in mixtures

of. Th btt t th b t t R4 of th idi ]
presel)RaseR MR PRISAN Al PR ER IS FElhHr g that derived

from (ralative wwéam&amneer(ﬂhqrr{e)mheowi@wnef {te diientiampianic acid or by
the foﬁﬁbﬁb'w@ntﬁéﬁeaédrﬁé%@r@aifbﬁmmwaﬁq@@iwh BT aotriredosimeoiund of
the pr%]é*ﬁ? ¥ '“Y%Wk%ﬁha% “t%l?éé UGS A Bfbareata S'Ptﬁ?hﬂ?e“ra“"”

ven on mcludes suc somers na an mlxtures eréof

inddiingabmathedsifailes 1egedvieg @tﬁrﬁﬁlﬁﬁf@@ﬁ@é‘éﬁf&%ﬂ@wr@mﬁ@e art.
Such Meensignincydeethsed detwibtabbliethqueslabeitedt 2) Bitiidn then

“EnanEBMQQ,%HEéW%@;%}de%oﬁ}ﬂB §TojdhR W\Q%ar&i %8?%”&9%\99 Stk (1981).
ounda ofr Interes at Will aliow e sy quantltatl e detectlon 0
@mmﬁ&t'ﬁ&%eﬂea%ﬁ%a}ﬁ%% ms%%ﬂtfmw@'@@fwgamng

materidilBgnostic tools, radio tracers, or monitoring agents in various diagnostic

'F%Wﬁé’ﬁnéi’@' T%'EMWBOWEH@%%&%%%W%%'é?@leh%%r trans

contel AR R SRS S el R RES LG e substunt
R* of ﬂ‘tﬂwﬁé&@ﬂﬁt'h%Shetﬁ’mOrpﬂf@rm@liériuﬂﬂiél%Rﬂéf@%@gemété@lfrtﬁﬁngH

conflg(ﬂ@mﬁiw@ran%itcgéac?mnb%&% éﬁéhd&mlm&,mﬁelﬁﬁeﬁh@n the
t [ detecting the.l Ispmer Invention
SUbSt@béﬁtg%)e%glﬁiegé %?F osg o f' mlssmn o?nnc??h H’(&ESILSE |nolf;ﬁ]

inventisotbn wﬁamger@@rﬁp@m Roﬁf@gmswﬁs 'CN7Ia Retip vesisnaudes all

such iSpeerestrpyriiAMi)reditgnett iRclsainay cademigingixtdrelg, and
Computed Axial X-ray Tomography (CAT), or combinations thereof. 35

Methods of Preparation The chemical compounds of the invention may be
Labell ventional methods for chemical synthesis, e.g. those
dEserduadpnuhd svafr Kiveg evemtiple sn 3 b et oh inrttaeérialseitedior unlabelled

form. P{Qﬁéﬁﬁﬁ%&@ﬁ?f 'fPﬁQ |W%l@ﬁqgﬁbﬁﬁmﬁfﬁé<ﬂﬁwfh§ro? é‘?ﬁ)ﬁrker to the
%;J 5?{5@ ventional met é)cts ro 0mer éaval able
compfjE, L B BV RUAL SR BUBPL A SRR Moound.
a‘ﬁbqia,bedjm:bggnwgﬂnds of the invention may be useful as dlagnost|c 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 is preferably selected from ’H (deuterium), *H

" 13~ 14~ 131, 125, 123 18
(tritium), ~C, °C, 1, “7l, I, and "°F.

The physical method for detecting the labelled isomer of the present invention
may be selected from Position Emission Tomography (PET), Single 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
starting materials for the processes described in the present application are known or
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the invention using conventional methods. 5 The end products of the
reactions described herein may be isolated by conventional techniques,
e.g. by extraction, crystallisation, distillation, chromatography, etc.
Biological Activity 10 Compounds of the invention may be tested for their
ability to inhibit reuptake of the mono@mines dopamine, noradrenaline
and.serotonin in synaptosomes eg,such as, described in WO 97/30997.
may B A T SR el e e el aVRlebe,
chemigals, the compounds of the invention are considered useful in the

tRlsenems denirzaimeof, tHe ipteytitinoer bdedatened sodisrherasampound of
the in%?ﬂf el Wgﬂﬂo(ﬁaﬂ mgmg@_, includ- ing a human, which disease,

disorder or condition IS responsive to inhibition of monoamine

( ine
nEDFRAhSHAHEFIR Qf Rk &SRR SHRSAIREI RIS BAY hedsgiriad by
convemrtidruali teehhitheespengobydtatio maystailiasiocondidélatiarseful for

Chron{gﬁ)gp;fmg?rgtdgrevention or alleviation of mood disorder, depression,
atypical 20 depression, major depressive disorder, dysthymic disorder,

bipolar disorder, bipolar | disorder, bipolar Il disorder, cyclothymic

Biologisalodetividyd disorder due to a general medical condition,
sCspRATIGERE MR GITPIHSY: e tostiedemeter SRnseoSiniibR¥UBtake of
obsessive com ulsive di%fé (reerpgfmic dis rd%t(;):)anic disordetr without

er with

the mgnoamines dopaming, n ine and serotonin in Synaptosomes eg such as
agoraphoenla, Anie disor agorap Sbia, agoraphxpn Without > o9

descripggbi) W QM3 sorder, panic attack, memory deficits, memory loss,
ankoton délictindy pepacity by saig @ eheabaisityccanAstlyitg ebeeizenin these tests,

the cﬁgé]%%gés{?f‘?ﬁé F)@gﬂ%ﬁsgfg%roﬁs?g | Ug’eﬂ;ﬁ\aﬁ% f?@gfm(?ﬂ@lﬁ@’treatment,

entia, dementia of ageing, senile dementia, Alzheimer's disease, _
preVGHE&Ui@&”ﬁM@V%@ﬁ& é?%%ﬂo%@%ﬁ%n%%&ﬁ%&@%rﬁdﬂ?mma', includ-
ing a Uyﬂhancnidﬁdh d@agesdiﬁar_miacqmﬁtmmmﬁpmse d:tj:siorhib_'rtimmé
monogiGfe FRaisREifinfitee rdd iHrHEERISHPS) GORRINE 8pstesn nicotine

ag]use, tobacco abuse, alcghol addiction, al oroli,sm, ain, inflamma orly

palif RREPGEAHT %‘ﬁm%‘i SYTPOURLER F%E‘H%‘S‘d%%ﬁé?&%ﬁh ered useful
for thediheiimeyie trexeatine, aalieidaticiaeioaod disssisionerimesigalgtypical
depresg_{arﬂit,i%aﬁieaéﬁmsﬁvéﬁe@mgoﬁyémWﬁj@@%ﬁ@éﬁ, LtpBRA dMSHNder, bipolar |
disordr%“rafg

iSRRI RBAIARIE AONGL HOGERRe. PoSt GRAIAINGRRIY, BO5E RS al
Stro é:)p_a_ln, rug-m&jce%f;neu opathy, dlaef)e iIC neuropathy, . ,
medicg)apReHERaAYDRIANMEBITRIFEM MAGEHIsardRLRRGHIaEAmPePLM, Ganser's
syndrowefasialesaine punpuisiiedisarder winle. diserdenspanicsyizdiamenidiout
agora?ﬁ%?ig,hﬁéﬁiém%%%? '\/ﬂﬂ?téggpé?ﬂgﬁiéy 9%6?%‘?10%50@5%]‘8&'9?{&0 of panic
yndrome, urinary incontinence, stress incontinence, urge Incontinence,

disordele RARK RILHrBRER0 B SFfitiive MRRRLS S REERIgRHREI hyperactivity

disorder, obesity, anxiety, generalized anxiety disorder, eating disorder, Parkinson’s
disease, parkinsonism, dementia, dementia of ageing, senile dementia, Alzheimer’s
disease, acquired immunodeficiency syndrome dementia complex, memory
dysfunction in ageing, social phobia, post-traumatic stress disorder, acute stress
disorder, drug addiction, drug misuse, cocaine abuse, nicotine abuse, tobacco abuse,
alcohol addiction, alcoholism, pain, inflammatory pain, neuropathic pan, migraine pain,
tension-type headache, chronic tension-type headache, pain associated with
depression, fibromyalgia, arthritis, osteoarthritis, rheumatoid arthritis, back pain,
cancer pain, irritable bowel pain, irritable bowel syndrome, post-operative pain, post-
stroke pain, drug-induced neuropathy, diabetic neuropathy, sympathetically-
maintained pain, trigeminal neuralgia, dental pain, myofacial pain, phantom-limb pain,
bulimia, premenstrual syndrome, late luteal phase syndrome, post-traumatic
syndrome, chronic fatigue syndrome, urinary incontinence, stress incontinence, urge
incontinence, nocturnal incontinence, premature ejaculation, erectile difficulty,
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10 anorexia nervosa, sleep disorders, autism, mutism, trichotillomania,
narcolepsy, post- stroke depression, stroke-induced brain damage,
stroke-induced neuronal damage or Gilles de la Tourettes disease. In a
preferred embodiment, the compounq are considered useful for the
treatment, prevention or alleviation of depression. 5 It is at present

anorciR RIS LIS RAIABIR JRGAIR TN AL YR RORIGIAGRIK, arcolopsy, post-
StrokG B RISPRI MK IOLAER DTS SPBRGE 1 B SoEss fe ke damage or
Gillesddg |anbeufaias digesiseonn apsatesten emdadinemdgiPeempaands are
consi@%@gséfug@f’%t@t’ré@@ﬁéﬁ@ §P@Efélfﬂ@ﬁ%%faImiﬁri]wf@iiéﬁbp?@?é@fgn in

ICN_II IS administe, naication c | re e Su Cla n ,
R R S R e R P RS Befaceuical
ingreqirstb (Aide iadteip Err FrRRASF ahdrpRy stk Brviachrinta HRrmg gl per day,
more ipreferred odrpnuadsuf 1DedreentivBGhavy A Piotegicalyactivisy prefegredof from

abou iérfy%fﬂahﬁ?édgﬁ%m'%rfmﬁgﬁmm Hslﬁg‘(térf%%ﬂ”t&%o%%gt]rﬁode of

_Pharmaceutical ositions ther aspect the invention prov
administratioRathfimda Whith ddtigranbistpiedntng tRdicqlionicanpicirsedvihe
subjeatanhirop drécchamivabooiypaight aff tthee sulgatbimvwilinéd caciddurtzr the
prefe RMBBUMI SiFBRIAYETIONAHIRSIRANGF JRYeMAN M 3R erspitstered in

trE;‘ firm oFLthe raw cagnmrt I comgound, %s r fergad to,intr délcet e b

aEHTLE G ERABYRBH AN R LSRN Gt }3@?/ BSSISRIALLEY LpiRe sub-
microgaglanancprieneaeelaicangsmpeshfdnomgestiew it abe ol higreM.

adjuvants, excipients, carriers, buffers, diluents, and/or other customary

Phar%harmﬁg%qtﬁglrﬁ‘?é'“ﬂ'i'eﬁ’sIn a preferred embodiment, the invention

ace ” . .
proviaes pharma CUtICS compositions 25 comFrlsmg the chemical

cHrRRING CRsRe sheatBre BN HAMskesnaral P RrEB pRAEcahRsAPOSitions
compeieihqavib érapenttitatigtbffestivie @nsountnei thpheligrarzilticatlp agndifitie
invenﬁg;{iers therefore, and, optionally, other therapeutic and/or prophylactic

m\a{%dients, know and used in the art. The carrier(s) must be "acceptable”

initile éheRePisaHP ERRYATIAE RRINYRNERR FAR YRGB i ReGRRYMaY be
admiticstacddtiorttze fonat bbtinefudvo cherRat ciprepotiret eivfisRirafereed ididatroduce the

activ&ﬁ{a%'@ﬁf}%sﬁ%W\’l‘ﬁr\*{i\%nfé‘?ﬁ%?@atP%?@ié!&é@@éwoédH@&ta@%t%bIt, in a
bronchjal, nasal, pulmonal ﬁflcal %ncu I

. b I and sub-li | ,
PR ARl G0 VTR R ARG el A A SRR I, cariers,
buffefatrdilesisiandiaapthadaualomanieramatevisakauXiliatiaserebral,

inap eFe HriQCERTbBHIRTE RO M A THVEHEBAtBVRIcEThasA desutia compositions
comprid i e R B L B RS R RS T BB S L0 R & Sce ptable
salt or derivative thereof, together with one or more pharmaceutically acceptable
carriers therefore, and, optionally, other therapeutic and/or prophylactic ingredients,
know and used in the art. The carrier(s) must be “acceptable” in the sense of being
compatible with the other ingredients of the formulation and not harmful to the
recipient thereof.

Pharmaceutical compositions of the invention may be those suitable for oral,
rectal, bronchial, nasal, pulmonal, topical (including buccal and sub-lingual), transdermal,
vaginal or parenteral (including cutaneous, subcutaneous, intramuscular, intraperitoneal,
intravenous, intraarterial, intracerebral, intraocular injection or infusion) administration, or
those in a form suitable for administration by inhalation or insufflation, including powders
and liquid aerosol administration, or by sustained release systems. Suitable examples of
sustained release systems include sermipermeable matrices of solid hydrophobic
polymers containing the compound of the invention, which matrices may be in form of
shaped articles, e.g. films or microcapsules.
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and liquid aerosol administration, or by sustained release systems.
Suitable examples of sustained release systems include semipermeable
matrices of solid hydrophobic polymers containing the compound of the
invention, which matrices may be in f? m of shaped articles, e.g. films or
microcapsules. 11 The chemical coméound of the invention, together with
a conventional adjuvant, carrier, or diluent, may thus be placed into the

harmaceutical ¢ ositions and unit s thereof.

R bt 1 L0 0 R0 s A e e inAL ciuvant,
carrieard gélentomay, thiud hguirced ptaithedosueaaomaca digabsompositions and
unit dé%g&i' 'ﬁ\lleﬁf%PEEﬁt,‘H' B rifs iR SHNS, é’:ﬁkﬁlﬂlﬁ%ﬁd ié:.ﬂé;[i“ﬁiblét%‘ f{ﬂ@c} capsules,

use re ectal aadministrauon, and sterl
powa N B e S R e R RO S s,
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suppoitaviestionaboraipaitonistratiororanihautirddiseteliacivlatidhs dorpeiedieral use.

Such EhBHﬂﬁt%%rﬁcQP@oﬁ Db dAP6 dR%% SHﬂ?tH&BXfw%bJSm%se

ective amount of the active II’IQLB ent commensurate wit e Inte

CO”VG&QH&%HEQ@%‘?'@HB%"EOC%V%H#RB romét%mteﬁt ebisRRHAsCtignal active
compeuestnd iprantipie s;andesadmimitdosage fontemayientEHin@yaditable effective

amou H?‘fﬁ rtﬁ%@'cﬂ@é@ﬁ&r&ﬁ@ﬁt dbWithBRARYIRURIHA thesaskilied RihR1asade range to

f\ (ifollowmg dosage forms may comprise, as the active component,
be emRiR¥PS chemical compound of the invention or a pharmaceutically

atbehbeisaltcorapshndichthedrrggrntdroemiiomeantion adonipisipeathiy a wide

varietpoRERAGHHI G ATBRAIBRAG A IR Chemi G 60BAYRY PIEE SRIRREIM the art
|nv tlo?{1 é)qarmac utically acceptable carriers can be either solid

that ﬂ?e oot preparé”t?/ons HelGde powgers Yabcfgtn por]gn’&a%fshu (resa
Chem@é’éﬁéﬁlpﬂhﬁﬁd@ftﬁf}%@V@mpﬂl%@rﬁbﬁfﬁmw %ﬁ@%ﬂ@rﬁ?&rﬂﬁé chemical
compouardohtiesarsisionces which may also act as diluents, flavouring

aﬁSPﬁ/e%%'Hpﬂ f) %}1‘1&1@8@%%7 C%Lfﬁ GEHORARGAS Hiads | compound of the

pres IVES inte ratlng gents or.an encapsulating mat erial.

presefy [yROERS, iRRAEXFREYLCR Y@EFSR/'@Q'& saiewian Raeihenaoid Qrdauid.
Solid thenipedp2&tidinlizdladiéveovaepsiabtets, bt tsatisalastivadwtyn auppbisitories,
and d@B@glﬁ‘@bFQﬁtﬂéér I é@}d"t%l;ﬁ@rrl%ﬁ?ﬁéaoﬁeto?Wé@ﬂ@&t%%§%ﬁ€t¢ may also

t t
st o AR oIS S S SASSUAI BB r
presemetméatdmown@mﬂmmemﬂem areancapidatinganbtetige, 30

MAGRAHETS SieaGHRidRIS, HABaTy @iviase. stietilvidentinnsarikiee@ith the finely
tra e*canth meth}(&cellulose sodium carboxymethylcellulose a low

d'V'ded |\éevgg)rp YA butter, and

In tablets the active component is mixed with the carrier having the necessary
binding capacity in suitable proportions and compacted in the shape and size desired.

The powders and tablets preferably contain from five or ten to about seventy
percent of the active compound. Suitable carriers are magnesium carbonate,
magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth,
methylcellulose, sodium carboxymethylcellulose, a low melting wax, cocoa butter, and
the like. The term “preparation” is intended to include the formulation of the active
compound with encapsulating material as carrier providing a capsule in which the active
component, with or without carriers, is surrounded by a carrier, which is thus in
association with it. Similarly, cachets and lozenges are included. Tablets, powders,
capsules, pills, cachets, and lozenges can be used as solid forms suitable for oral
administration.

For preparing suppositories, a low melting wax, such as a mixture of fatty acid

glyceride or cocoa butter, is first melted and the active component is dispersed
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the like. The term "preparation” is intended to include the formulation of
the active compound with encapsulating material as carrier providing a
capsule in which the active component, with or without carriers, is
surrounded by a carrier, which is thu?én 35 association with it. Similarly,
cachets and lozenges are included. Tablets, powders, capsules, pills,

romogaRAlEPIRLRHST R AR AR BHRR SHIBIRLAIAL thon pourc
into CqRXRURTLAZEY By SUEGILS60 B TS R And the
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formulptdyktoy lesve giyal| atrhitiwication ¢egmigainpectipofot azamﬂlegntmm«njection or
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The conlpasitivnsgioaydake sudh dosascasisispangithaseldtiedpresemutsiens in oily

or aqu&%@@@lﬂ@@&%ﬁdﬁﬁwm@ﬁwﬁﬁﬂ%ﬁﬁﬁﬁﬂw f@%@@@n@ihg,
emulsiops i or aqueo icle ontain fo

Stab"'s'ngn%sfi?&g@gl L 2h Slé‘?i%z%a] P t‘rT11 %dng'Q%lng o @Wtasy be in powder

form, MHadxiévyam@t&ctwéawémétﬂrﬂ@awg mbd\mmhrimﬁoa faimegpBition, for
conshﬁ.ﬁﬁmlwmtaﬂgmabﬂéﬁﬁh&@l@@réﬁ&rlw)mw@@émé@maiewmmof@ruse

CRQE%%@E&’M% SHIANT ?‘8 1 gk SIS, Eyégg & By Y%@Bqd{argggfﬂéeactwe

queous so utions suna or oral Use ca
Comp%wa@n‘?ﬂgr‘%ﬁlﬁ'Wgﬁé'i@t%‘ﬁ@%[aEﬁﬁ@ssﬂﬁﬁ%ﬁ%cﬂtﬁﬁ'ﬁﬁnQé\%FQ'Cken“"9

agentstaisilasgexhd thickening 20 agents, as desired. AqQueous suspensions

SR&GQE{J@EQéﬁleH%ﬁ)H@%Q?amé%rWrQ'%%fém 6@%5’5%9 H’?Q&&Qﬁbvﬁwe finely
onent in water with visco s material sucﬁ? ural ors thetlc

d'V'deé ?&H&%&Wf&&ﬁﬁ%&&” odRHAE e"1‘|%|’<’5§ Yrirypthetic
gums,we#ikaomeathylepluldhey sodine wmwmﬁihwje@llakeseom téher well known
Suspeg(ﬁﬁg@é@ﬁ@ intended for conversion shortly before use to liquid form

p'&%)oalrgglﬂr&sédo ér%rgl)ﬁg %‘Pr'r? %‘F‘é‘é’é‘ra lgﬁg, Ifﬁ%gcfe grlgglrwjersmn shortly before
use to liquid form preparations for oral administration. Such liquid forms include
solutions, suspensions, and emulsions. In addition to the active component such
preparations may comprise colorants, flavours, stabilisers, buffers, artificial and natural
sweeteners, dispersants, thickeners, solubilizing 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
with the addition of suitable thickening and/or gelling agents. Lotions 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
colouring agents.

Compositions suitable for topical administration in the mouth include lozenges
comprising the active agent in a flavoured base, usually sucrose and acacia or
tragacanth; pastilles comprising the active ingredient in an inert base such as gelatin and
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solutions, suspensions, and emulsions. In addition to the active
component such preparations may comprise colorants, flavours,
stabilisers, buffers, artificial and natural sweeteners, dispersants,
thickeners, solubilizing agents, and tt]1 like. 30 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.
ments and creams ma%f;H r exatﬁnbele be formulated with an agqueo
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base such as lactose, 15 starch, starch derivatives suc
adm'W&FSQy%YdB?ﬁﬂétﬂ ?@M%@é and polyvinylpyrrolidone (PVP).
Coompmsijoihe iptanded darragmiilistraticn de lthe thes pastire traicy,. ifhkiding
mtranQQéW%h%’@ﬁ%ﬂE%@é’dn@ﬁd@(ﬁ@ﬂﬁ wem!?mfsr%mrmeloﬂé for

acks from

f, bl
exarm BRIl el B IOIR B Ay L abiasroy
meanﬁwl@@o‘édlfoﬁ*@oﬁﬁrf@f@ﬁ@mmﬁtbé reisprakeatianact, including intranasal

cwnoﬂ&ﬂwf@monm@ deg%tﬁf@'bimy@s@aﬁm”ré@@woﬁi zeefattive
mgred?%?tr?ﬁgg %Lﬂgﬁ]g{ggé&f 5 microns or less. Such a particle size may be

The pharmaceutlcal preparations are preferably in unit dosage forms. In such
form, the preparation is subdivided into unit doses containing appropriate quantities of
the active component. The unit dosage form can be a packaged preparation, the
package containing discrete quantities 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 appropriate number of any of
these in packaged form.

Tablets or capsules for oral administration and liquids for intravenous
administration and continuous infusion are preferred compositions.

Further details 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
ameliorates the symptoms or condition. Therapeutic efficacy and toxicity, e.g. EDsg and
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means known in the art, for example by micronization. When desired,
compositions adapted to give sustained release of the active 25
ingredient may be employed. The pharmaceutical preparations are
preferably in unit dosage forms. In such form, the preparation is
subdivided into unit doses containing1 éppropriate quantities of the active

. The unjt d f b d ation, th

L Do, B R SR AP A AP R BH e BHERAE PR or
experiaplia) BuralssUies, dorepativibaiweonlbeepepitrrd Mxis electsits the
therapdeRRgAdeRaIfaMRE Betansidssdaiotiraris, DIGEMGE Pisgimatdutial
compdHB-BMBRIR TPUE R Sh AN GhlBsse Mo prigsd form. Tablets or

capsu 2\ nistration and liquids ntravenous administration
ForcpRRASRRIRTEH meshRifeRrEaT B FBiths ad i RigdHertbe @as oMeight
and céeditivgueserifativdie dreingd @dbeict) stsaietl asahbedotendf ilthimistiasion,

dosagedlirA QREF‘égiH%HP'én@Qﬁ@%&ﬁ%‘&“iéﬁi?gﬁﬁﬁr{éﬂ%&%HEEE;@%% d of

n, PA). rapeutically effective dose refers to that amount o

Easto ) tttge
COWS%E&Q%F%FBH]@H Oy HIePranil s the symptoms or condition.

Theeapduat danegeydenenskionthe. gjains anrcgaventp b fheagisrase being
treatedEERANBLHt A e drscraliGraReERiopivaliBrmecaktem Hy ¢l ariedas ditration of
the SRR OHIEL AR TS, AAs8 el SPIETA VBRI 620040t desired

effects st erapeutic index and may be expresse theratio
theranegydig/etfen. HRueYSEIR RAresaiby SabieREIsd1has R IRaspkt IGe
compdayiées esatpieliegred fforhhsbdos® ddimiaisietessD0usy off caticeeihgredient per

e R R o

S )
abouthtpARUE R e SWEPNE BLheiBReEGHSa M Surse be
deheraitied mgtiedipraatityrze. acheinistentdosayredepeentonl thesaatpes day. A

satisfa8 iy QA cdispans PRian daslrBa 8 atAREd SR a8 s IBUPALH 1

the ician, and may be varied by tifration of the dosage to the )
0/ A SIS LS SRR IO Alons SRR e 5 Higgonty considered
to be ahaupétowkedty HkE1RP mwkgasenffefentethpaagestase from about 0.1
ng/kg RO RREEIARY/KGRPP IO BRETrRImNIRG Of froRy R e HBduto1amamgaRy day p.o.

mg of active ingredient per individual dose, preferably of from about 1 to
about 100 mg, most preferred of from 15 about 1 to about 10 mg, are
Metheds-ofid haréYapeutic treatments. The active ingredient may be

adnainistiesedsp edtetits serattid dgsesipes damsthsdtisiationygatnbimtaprévention
or alleRREHRIR BELARRSS: R AU YR RIS Rihg animal body, including
a human, which disease, disorder or condition is responsive to inhibition of
monoamine neurotransmitter re-uptake in the central nervous system, and which
method comprises administering 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 daily,
dependent as usual upon the exact mode of administration, 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
experience of the physician or veterinarian in charge.

EXAMPLES

The invention is further illustrated with reference to the following examples, which
are not intended to be in any way limiting to the scope of the invention as claimed.
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pa/kg i.v. and 1 g/kg p.o. The upper limit of the dosage range is presently
considered to be about 10 mg/kg i.v. and 100 mg/kg p.o. Preferred
ranges are from about 0.1 20 g/kg to about 10 mg/kg/day i.v., and from
about 1 g/kg to about 100 mg/kg/day p.o. Methods of Therapy In another
aspect the invention provides a methda for the treatment, prevention or
alleviation of a disease or a disorder or a condition of a living animal body,
including 25 a human, which disease, disorder or condition is responsive

Synthgsigpftlptesmadiraigsine neurotransmitter re-uptake in the central

Examptevous system, and which method comprises administering 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 suféisies
daily, 10-500 mifigras
dependengias usuahy
administered, the indicatioy tow4
the subject invghedtand the body weight o
further the preference and expefience of thé€ physician or vet@rinarian in
charge. 35 EXAMPLES The invention is further illustrated with reference
to the followjng examples, which, are not intepded to be in any w
()Gl PG S L R P A TH SR By ester (1)

and |ntermediates Example 1 5 COOCH3 HNH N COOCH, H (1) C1 (2) H
(2)- Treds O=pisthynetiis AdZAsiepsaph o brriPRIIGIBarB e ROXYIE Reithy/ ester (2)

ethyl ester (1) and 10.(+)-Trans- . o

A el S SR noings (i SR el dist ether
(20 md?)"/@@siﬁﬁ&ﬂ@§98ﬂ§6@6ﬂn%@ﬁ@i%ﬁrﬂﬁhlﬁgbb@4%qwg@ ipmol) in
diethydiethgl ethso @) Mhewasaddedsa selatmhatfreflux for 20 minutes and then

coolec’ﬁ\){r 9@@.’%@8@?&%&% [ gﬂf§ @MHSm‘ﬂ?LBPd&’iB% 6'0591[?0133 added
he mixture was heated at reflux Tor 20 minutes anhd then } )
slowly while keeping the internal temperature between -40°C and -30°C. The reaction
mixture was stirred at -20°C for 6 hours and then added 4 N HCI (50 ml). The phases
were then separated and the aqueous phase was added ammonia (aq) until basic pH
and extracted with dichloromethane (4 x 100 ml), dried with magnesium sulfate and
evaporated to an oil. The isomers (1) and (2) were separated by column
chromatography (petroleum ether, ether, triethylamine 70:25:5) to give 5.0 g (25%) of

(1) (mp. 70-75°C) and 2.0 g (10%) of (2) (oil).

Synthesis of Intermediates
Example 2
Method A1

+ cl

(3) H
Cl

(£)-Cis-1-methyl-3-hydroxymethyl-4-(3,4-dichlorophenyl)-piperidine (3)

A solution of (1) (5.0 g, 17 mmol) in tetrahydrofuran (50 ml) at -50°C was added
LiAlH4 (0.50 g, 13 mmol). Stirred at -30°C for three hours, then quenched by addition
of water and evaporated to a solid. The residue was dissolved in dichloromethane,
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cooled at -40C. A solution of arecoline (10 g, 65 mmol) in toluene (100 ml)
was added 15 slowly while keeping the internal temperature between
-40C and -30C. The reaction mixture was stirred at -20C for 6 hours and
then added 4 N HCI (50 ml). The pha,ls S were then separated and the
aqueous phase was added ammonia &elq) until basic pH and extracted

dried With AERREATIRIAINA4 2nt00VEHo e ﬁl%@geewa HEUDENS) (100%).
evaporated to an oll. The isomers (1) and (2) Were separated by column

Mp. 1%6‘£ﬁ%r9atography (petroleum ether, ether, triethylarnine 70:25:5) to give
5.0 g (25%) of (1) (mp. 76-75C) angl 2.0-§(10%) of (2) (oil). Synthesis of
Intermediates Example 2 25 hadAl ~QH.~-NH +C1 (3)HC1
(+)-Cis-I-methyl-3-hydroxymethy
A solution of (1) (5.0 g, & mmol) in tetra gfuran (50 ml) at -50C was
added LiAIH4 (0.50 g, 13 mmolgflétirred at -3QC for three hours, then
guenched by addition of water and evaporatedto a solid. The residue
was dissolved in dichloromethane, 16 dried with magnesium sulfate and

(2)-Trgns? 25%%? tﬁ@gﬁ;ﬂ_ﬁfo;@}smﬁ:9-?3?2.9,-)0&}&%%’3en“ﬂﬁ:p%%é;,l ey OH N
1Ansetion: B dPoXdRcth (-2 rempbivrasreashiaed) asiperdingtrmetheidt(dy ) giving

1.9 g ofGBY4LdF prédachad Myas clyged@ccording to method (Al) giving 1.9
g (100%) of product (4). Mp. 109-111 C. Procedure (a) 10 The racemate

p can parated into the individual enantiomers by precipitation of the
roC e am e salts

The racemate can be separated into the individual enantiomers by precipitation

of the mandelate salts.

(+)-Cis-1-methyl-3-hydroxymethyl-4-(3,4-dichlorophenyl)-piperidine (5)

A mixture of (3) (23.8 g, 86.8 mmol) and (—) mandelic acid (6.6 g, 43.4 mmol) in
absolute ethanol (60 ml) was heated until clear solution. The reaction mixture was
evaporated to dryness and recrystallized once from toluene (100 ml) and once from
toluene (100 ml ) and absolute ethanol (12 ml).The precipitate was isolated and
purred into water (75ml). Concentrated ammonia (ag) was added until basic pH and
the mixture was extracted with ethyl acetate (3 x 75 ml). The combined organic phases

was dried with sodium sulfate and evaporated to dryness. Yield 8.2 g (69%) of (5),mp
94.5-96.5°C, [u]) =+67°.

(+)-Cis-1-methyl-3-hydroxymethyl-4-(3,4-dichlorophenyl)-piperidine fumarate salt, mp
147-149°C, [a]}) = +68°.

Procedure (b)
(-)-Cis-1-methyl-3-hydroxymethyl-4-(3,4-dichlorophenyl)-piperidine (6)

The toluene from the recrystallisation mentioned under procedure (a) was
added water (75 ml) and concentrated ammonia (aq) until basic pH. The mixture was
extracted with ethyl acetate (2x 75ml). The combined organic phases was dried with
sodium sulfate and evaporated to dryness. The residue was dissolved in absolute
ethanol (60ml) and (+) mandelic acid (6.6 g, 43.4 mmol) was added.

The procedure now follows the procedure mentioned under procedure (a) yielding 7.4
g (62%) of (), mp 95-97°C, [’ = -65°.

(-)-Cis-1-methyl-3-hydroxymethyl-4-(3,4-dichlorophenyl)-piperidine fumarate salt, mp
148-150°C, [o]f = -67°.
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(+)-Cis-1-methyl-3-hydroxymethyl-4-(3,4-dichlorophenyl)-piperidine (5) A
mixture of (3) (23.8 g, 86.8 mmol) and (-) mandelic acid (6.6 g, 43.4 mmol)
in 15 absolute ethanol (60 ml) was heated until clear solution. The
reaction mixture was evaporated to Sﬁ/ness and recrystallized once from
toluene (100 ml) and once from toluene (100 ml) and absolute ethanol
(12 ml). The precipitate was isolated and purred into water (75m1).
Concentrated ammonia (ag) was added until basic pH and the mixture
Meth w(fifxtracted with ethyl acetate (3 x 75 ml). The combined organic
ases 20 was dried with sodium sulfate and evaporated to dryness. Yield
The pgrz §189Y0N#1S) (b a0l 3-8 o sfArmety-hydrxymethyl-4-(3,4-
dichloroistibiily3-bipeiayeathyl e (hidd dhjaserhenyitipipeidi)ehun@ate salt,
mp 147-149C, [a]21 _ +68. 25 Procedure (b) ()-Cis-I

T A A D
viaEH %Qmﬁf/é% (48 entatEMPhrABRIR PRI TINE] BALR PAXiFRA TR Ghe! 08
mmolagliBlthnyiartad wide ¢715 hayetatestixetbovey. gbtc@abihdd Hroarav) was

addeoOQﬁéqﬁé"?eSafoSH PHEQIL%%%E ey f%‘&ﬁ%ﬁ?‘f%ﬁ @ﬁ%@t@r VORS00, The

residue was dissolved in 3&@ ute eth nol (6 mandelic acjd

Comb'(éeéd GraUCRRBIPRASE W B? %Hh?é‘ \%%t%%éa ness.

The resishiweas nechisiatizedretapthyldicgtate (@ @DYield®).ng(68%Yaf, (7), mp

137-1B92¢, o §5=3539°.
()-Cis-I-methyl-3-hydroxymethyl-4-(3,4-dichlorophenyl)-piperidine

fum rate aIt mp 148-15 [a].=-6 thod A2 The ure
(- Tra b RA T AR T  oR S GIRG RIS 40
oﬁ&hwammwspmuﬂm ({8 matid bynsdyrasesudsy 3o (Beihad 64\2)
giving(1)4Tgam9% et tB)l-tpyrioxyaee by« 3:438ehlorophenyl)-piperidine (7)
A solution of (5) (10 0 g, 36 mmol) and potassium tert-butoxide (12.0 g,
1.08, mm Iformam (75 mJ) was stlrr over night, Ca
(18 Y DRI T R e B e sait m
138-1 6@1 tafe ?Z5x 200m1) The combined organlc phases was dried with
sodlum sulfate and evaporated to dryness. The residue was recrystallized
Exan{ﬁq)glgethyl acetate (7 ml). Yield 6.3 g (63%) of (7), mp 137-139C, [U]D21

Method Q?

Cl
Cl

(%)-Cis-1-methyl-3-ethoxymethyl-4-(3,4-dichlorophenyl)-piperidine (9)

A solution of (3) (2.4 g, 8.6 mmol) in tetrahydrofuran (40 ml) was added 60%
NaH (0.69 g, 17 mmol) and stirred at room temperature for one hour. Diethyl sulfate
(1.4 ml, 11 mmol) was added and the reaction mixture stirred over night. Water was
added and the reaction mixture was extracted with diethyl ether (3 x 40 ml). The
combined organic phases was dried with magnesium sulfate and evaporated to
dryness. Column chromatography, using a mixture of dichloromethane, methanol and
ammonia (aq) (9:1:1 %) yielded 1.5 g (56%) of product (9) (oil).
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15 (-)-Trans-I-methyl-3-hydroxymethyl-4-(3,4-dichlorophenyl)-piperidine
(8) (8) was synthesized from (6) (2.0 g, 7.3 mmol) according to method
(A2) 25 giving 1.4 g (70%) of (8), mp 137-139C, [a]25D = -38.
(-)-Trans-I-methyl-3-hydroxymethyl-4-(3,4-dichlorophenyl)-piperidine
fumarate salt, mp 20 138-140C, [a]Z% = -25. Example 3 Method 1311 0

Likewlighlhy/fhd@ H ¢l 25

(f)-Cis-1-methyl-3-ethoxymethyl-4-(3,4-dichlorophenyl)-piperidine (9) A

solution of (3) (2.4 g, 8.6 o)) in tetrahydrofuran (40 ml), was added 60%
(- CRARTBIH L A B e S B YA G FOLPY
methyagithylof Bateitddnmethyl sulfadd (edy added and the reaction mixture
stirred over night. Water was 30 added and the reaction mixture was
extracted with diethyl ethqg (3x40 )ml).—The combined organic phases
was dried with magnesiun sulfate’and evaporated to dryness. Column
chromatography, using= dichloromethane, methanol and
ammonia (aq) ($1:1 %) yield %) of product (9) (oil). 18
Likewise was nTade: (+)-Cis-l -methy}l-3-methoxymethyl-4-(3,
4-dichlorophenyl)-pipétitiiik (10) by \methylation of (3) with dimethyl
sulfate (oil). 5H O +cl (11)H cl ()-Tfdns- I-methyl-3-ethoxymethyl-4-(3,
(1)-TrértichloTetyeBybthineritiey (14 §1d-ieatosyptivsiyesidenaitd) (1% 9, 6.6
MIGLACYARS RO (B 299 SERAGTRALMG W ThEthOLIB1) giving

0.83 g (43%) of product (11) (ail).

Likewise was made:

(£)-Trans-1-methyl-3-methoxymethyl-4-(3,4-dichlorophenyl)-piperidine (12) by
methylation of (4) with dimethyl sulfate (oil).

Method B2
O—/

Cl

(13)

(+)-Cis-1-methyl-3-ethoxymethyl-4-(3,4-dichlorophenyl)-piperidine fumarate salt (13)
To a solution of (5) (11.0 g, 40 mmol) in tetrahydrofuran (150 ml) was added
potassium ftert-butoxide (13.3 g, 120 mmol). The reaction mixture was stirred for one
hour and cooled to 5°C. Diethyl sulfate (5.7 ml, 44 mmol) was added and the reaction
mixture stirred over night. Saturated sodium chloride (150 ml) and water (50 ml) were
added and the reaction mixture was extracted with ethyl acetate (2x 80 ml), dried with

sodium sulfate and evaporated to dryness. Yield 12g (99%) of (13). Mp 72.5-74°C
[a]} = +65°.

Like wise was made:

(+)-Cis-1-methyl-3-methoxymethyi-4-(3,4-dichlorophenyl)-piperidine (14) by alkylation
of (5) with dimethyl sulfate (oil).
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10 Likewise was made:
(t)-Trans-1-methyl-3-methoxymethyl-4-(3,4-dichlorophenyl)-piperidine (12)
by methylation of (4) with dimethyl sulfate (oil). 15 Method B2 o N H CI
Hcl (13) (+)-Cis-1

-methyl-3-ethoxymethyl-4-(3,4- dlchlo1r%phenyl) -piperidine fumarate salt
(13) 20 To a solution of (5) (11.0 g, 40 mmol) in tetrahydrofuran (150 ml)

(-)-CisVAHR %%Jﬂ?é%%é?ﬁwwﬁé'ﬂedﬂf% gglgrg@/c}‘@%%ﬁyl Sulg’tfvt% 2liylation

mixture was stirred for oné hour and cool
of (6) withHirpsthdsSHiat QY the reaction mixture stirred over night.

Saturated sodium chloride (150 ml) and water (50 ml) were added and

(+)- C:E’J?Fﬁ‘@m mm&sttw ? AFRSHRSGRHHp LD é%@?@ﬁd@bﬁ@ )-SIHEHOME

fumarg ﬁd% Vighen o ?@w&ﬁ%ﬁﬂ?ﬁﬁaﬁ@% Jégpﬁg/é’l S bR

188.5%, ﬁoxymethyl 4-(3,4-dichlorophenyl)-piperidine (14) by
alkylation of (5) with dimethyl sulfate (0|I) 19

--C/s()1%i ey u”e@, ; gm@m@mw%&m
fumar§ Eg@. R i YOy i S IS

187. 6?9m §(16) by alkylation of (5) Wlth (bromomethyl)cyclopropane. Mp

187- 188.5C, [a]p = +63. (-)-Cis-1-meth
(-)-Cisylt 3rpttippBaispivadthxyryetieivd-£8,(&8-dichdimo pdiememy b ipgoitident fairate salt (18)
by alk{HamRFRET étv(/itﬁ)hb@lﬁdaﬁ%&h@wﬁbderwmhmlop@hamMp

184.5- 187.6C, [a]25D = -66

()-Cis-1-methyl-3- |sobutox eth -(3,4- dlchlorophenyl) piperidine
(+)-Trfsedrane Lt e85 By Ang/ wwmﬁsm PIREHINBOLHRY ffsylation
of (7) aith-1&2ByI[ajttate -@4l).

(-)-Trans-1-methyl-3-ethoxymethyl-4-(3,4-dichlorophenyl)-piperidine (20) by alkylation
of (8) with diethyl sulfate (oil).

(+)-Trans-1-methyl-3-methoxymethyl-4-(3,4-dichlorophenyl)-piperidine (21) by
alkylation of (7) with dimethyl sulfate, (oil), [a]3 = +44°.

(-)-Trans-1-methyl-3-methoxymethyl-4-(3,4-dichlorophenyl)-piperidine fumarate salt
(22) by alkylation of (8) with dimethyl sulfate. Mp. 50-70°C (hygroscopic), [a]5 = -23°.

(-)-Trans-1-methyl-3-cyclopropylmethoxymethyl-4-(3,4-dichlorophenyl)-piperidine
fumarate salt (23) by alkylation of (8) with (bromomethyl)cyclopropane. Mp 180-182°C,
[a] = -31°.

(-)-Trans-1-methyl-3-isobutoxymethyl-4-(3,4-dichlorophenyl)-piperidine fumarate salt (24)
by alkylation of (8) with 1-bromo-2-methylpropane. Mp 162-164°C, [o]? = -29°.

Likewise is made:

(+)-Cis-1-methyl-3-isobutoxymethyl-4-(3,4-dichlorophenyl)-piperidine fumarate salt
(+)-Trans-1-methyl-3-isobutoxymethyl-4-(3,4-dichlorophenyl)-piperidine fumarate salt
(+)-Trans-1-methyl-3-cyclopropylmethoxymethyl-4-(3,4-dichlorophenyl)-piperidine
fumarate salt
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15 (+)-Trans- 1-methyl-3-ethoxymethyl-4-(3,4-dichlorophenyl)-piperidine
(19) by alkylation of (7) with diethyl sulfate (oil). (-)-Trans-
1-methyl-3-ethoxymethyl-4-(3,4-dichlorophenyl)-piperidine (20) by
alkylation 20 of (8) with diethyl sulfate (oil).
(+)-Trans-1-methyl-3-methoxymethy?—g-(fs,4-dich|orophenyl)—piperidine
(21) by alkylation of (7) with dimethyl sulfate, (oil), [a]" = +44. 25 ()-Trans-
I-methyl-3-methoxymethyl-4-(3,4-dichlorophenyl)-piperidine fumarate salt
Example)4,y aikylation of (8) with dimethyl sulfate. Mp. 50-70C (hygroscopic),
Methdd]g = -23. ()-Trans-lI-methyl-3-cyclopropylmethoxymethyl-4-(3,

The faﬁgﬁﬁﬁé%;%&"ﬁr?%ﬂ?ﬁ%% ﬁ%’éﬁ%@*&‘%ﬁ]?i@?*%“’é‘%%"%'dme ©)
can b SERAEE IR RE LIONONARANATPS S BuAlts COReRsRM st galts
fumarate salt (24) by alkylation of (8) with 1-bromo-2-methylpropane. Mp
Procethire 62)C, [a]25D= -29 35 Likewise is made:
(+)-Ciéi")=ﬂ§thﬁll@ﬁé¥h§ﬂ§ﬁ¥élfﬁﬂ)ﬁmtWHM%%SWPEH%W&)T@W@Eﬁomide (13)
fumarate + : o
(e-Cisy R R T B s e RS SRIRSTAS A ind & 37 mmo)
and (-hiaaze iartarc acid (0.48 g, 1.3 mmol) were dissolved in 99% ethanol (10 ml)
and eqépasatéuaﬂﬂw@n@g@wmwﬁmgmme&gweT(&éso&ﬁyé@émbaﬁmei@ﬂa@lne (3
| t r
i) B§%ﬁ‘§%¢%§@§éi%h%‘ix'fﬁn@ﬁﬁﬁ!f@?ﬂ%?&?@& reFEmalt i mpy Toe
precipigienyassisalated ﬁm&%ﬁﬁm@mu&ﬁéﬁaﬁm@gémj iehwy Radrdiathyl
ether EHteni Pideedisth(d)ether was separated and dried with magnesium sulfate

yieldir{rgg%'&'@@*? |G RBIRGH A ek i BN aPASRYIBPRAIARRY (0.20 ml, 1.7

ydrobromide (13 , :
mmol) R AR A e BN HER 2P CTRISSl R STpRERy T SRME (6951 1
recrytgj)ized! fravolptheraidZ-dilezdigthyeibacid Q0B g, iedchihas )an@a%) of (13),
mp 188stebrer] fa §2%+ethanold 10 i hapehenporatethteryness. The

evaporation residue was crystallized from toluene (3 ml). Recrystallized

P from 3 mixture of toluene (10 ml) and ethanol (10 ml). The precipitate was
roc nd dissolved in a mixture of 4 N NaOH (5 ml) and diethyl ether

(-)-Cisciomsishiing-efibetyiraetby b3 érticalotonne kg wéticingghedtahromide (25)

The toﬂu%ﬁ@fi&ﬂiﬂiéi?gc%yg%ﬂiéé?%ﬁ ﬁféﬁﬁbﬁ@ﬂuﬁ%@@ H@ﬁéﬁ@@@ was added 4 N
ragbromic acid (0.20. . m s added and the mixture .

NaOH (KT e R e AR SR S e e nes i surate

and eyappifias fetyness nlihereridue. y@g tisselvet (1899 % ethanol (10 ml) and

(+)dibenzoyltartaric acid (0.67g, 1.8 mmol) added. The procedure now follows the

procedure mentioned under (a) yielding 0.14 g (20%) of (25), mp 183 -185°C, [a ]} =

-66.1°, (c = 14 mg/ml in 99% ethanol).

(+)-Trans-1-methyl-3-ethoxymethyl-4-(3,4-dichlorophenyl)-piperidine hydrobromide
(19) and

(-)-Trans-1-methyl-3-ethoxymethyl-4-(3,4-dichlorophenyl)-piperidine hydrobromide (20)
(19) and (20) were resolved from (11) (0.83 g, 2.8 mmol ) according to the procedure
used in method C yielding 0.16 g (30%) of (19), mp 222°-224°C, [a] = +34.9° (c=10
mg/ml in 99% ethanol); and 0.14 g (26%) of (20), mp 219°-221°C, [a]}) = -32.7° (c=10
mg/ml in 99% ethanol).

(+)-Cis-1-methyl-3-methoxymethyl-4-(3,4-dichlorophenyl)-piperidine hydrobromide (14)
and
(-)-Cis-1-methyl-3-methoxymethyl-4-(3,4-dichlorophenyl)-piperidine hydrobromide (15)



10

15

20

25

30

35

40

mp 183-185C, [a];; _ +62.8, (c = 14 mg/ml in 99% ethanol). 20 Procedure
(b) (-)-Cis-9-methyl-3-ethoxymethyl-4-(3, 4-dichlorophenyl)-piperidine
hydrobromide (25) The toluene from the recrystallization mentioned under
procedure (a) was added 4 N NaOH (5 ml) and extracted with diethyl
ether (3 x 25 ml), dried with magnesidm sulfate and evaporated to

(14) éﬂ&f{%f) wdle resivey RS m}vg@cm& é stﬂ@%éedm)eqﬂ%?éthod C. [o]p=
i

+65°’(BT)B£§2%¥%§§3”C&%1?&%6 AAHTOG (10%0) of (25,

mp 183 -185C, [a]~; _ -66.1, (c = 14 mg/ml in 99% ethanol). (+)-Trans-
Exanﬂpmahyl-3-ethoxymethyl-4-(3,4-dichlorophenyl)-piperidine hydrobromide

30 (19) and ()-Trans-

1-methyl-3-ethox methyl -4-(3,4- dlchlorophenyl) -piperidine hydrobromide

(+)-Clegyetioxume (26) Wb é s &4 28mmol) according

A mixtoith®p(d3pOure gJaed momhbmetmjwleldmtpﬂﬁﬁeg ((Ziﬁo/ﬁ)lb)ﬂ\(ag)stmpd at 100°C
for 2 33&2@?‘*&(3[%}?@@1:9 4 N RbOFTEH %'c)%%@e@ e/Fm|H@| I'I‘Hn %(’[%/P@'g&é‘é‘ﬁl&%@p/(?\)lth
refloay el Alig-hlEiRol §§H 0% GO RTSERA NP B organc

phaséymsisiieddntiayagagated to give an oil which was subjected to column
chronﬁé’ijgdﬁbabimd@iig? ﬁ‘i@tﬁ( ' Qﬂhﬁﬁ;@l@lé@h'ﬁiﬁ%ﬁf@ﬁlﬁ)ggﬁﬂﬂjﬂédgwe the

robrgmide were resolved from according to
pI’OdL{# SRS sct ?3 %\# é%'fi"%% i

pr Eealréan met 5D= +65, nip 212-215C for (14) and
[a 25D 65, nip 212-215C for (15). Example 5 5
(+)- C@ﬁ@&lwméfgﬁén@ 4ishiciepiserieinegiveriymalaty sathiape 48-
151°QL3x [} 20+$@hd 1-chloroethylchloroformate (2.5 ml) was stirred at 100C
for 2 days where after 4 N NaOH (25 ml) was added. The mixture was
Lik emﬁ%g%@/% 5gﬂux overnight. After cooling, the mixture was extracted with
oluene. The organic 1o phase was dried and evaporated to give an oll

(-)- C/W@l@?ﬂ’éﬁ %WQJW%&HWO%@WBIBWQWMéﬁ'}?@rdﬂ@ﬁ%ﬁ‘é‘@7) mp.182-

1840% Ugﬁ ammonia 9:1:1 %) to give the product as pale crystals

AO 8-70 (+) -Cis-3-ethoxymethyl-4-(3,4-dichlorophenyl)-piperidine
fumarate salt nip 149- 25 _+680 .

(+)-Cis-3-methoxymethyl-4-(3,4-dichlorophenyl)-piperidine fumarate salt (28), mp

154.5 -156°C, [} = +66°.

(-)-Cis-3-methoxymethyl-4-(3,4-dichlorophenyl)-piperidine fumarate salt (29), mp 147-
149°C, [a]} = -68°.

(+)-Cis-3-cyclopropylmethoxymethyl-4-(3,4-dichlorophenyl)-piperidine fumarate salt
(30), mp 172-173.5°C, [a]} = +63°.

(-)-Cis-3-cyclopropylmethoxymethyl-4-(3,4-dichlorophenyl)-piperidine fumarate salt
(31), mp 175-176.5°C, [o]} = -65°.

(+)-Trans-3-ethoxymethyl-4-(3,4-dichlorophenyl)-piperidine (32), (Oil), [a]5 = +46°.

(-)- Trans-3-ethoxymethyl-4-(3,4-dichlorophenyl)-piperidine fumarate salt (33), mp.140-
142°C, [a]} = -37°.

(+)-Trans-3-methoxymethyl-4-(3,4-dichlorophenyl)-piperidine (34), (Oil), [a]5 = +44°.

(-)-Trans-3-methoxymethyl-4-(3,4-dichlorophenyl)-piperidine fumarat salt (35), mp 140-
142°C, [a]f = -31°.



15 151 C. 10,11) Likewise was made:
(-)-Cis-3-ethoxymethyl-4-(3,4-dichlorophenyl)-piperidine hydrobromide
(27), nip. 182- 20 184C, [a]25D= -75.
(+)-Cis-3-methoxymethyl-4-(3,4-dichl éophenyl)-piperidine fumarate salt
(28), mp 154.5 -156C, [U]21 = +66.

(-)-Cis- 3 methoxymethyl-4-(3,4-dichlorophenyl)-piperidine fumarate salt

(29) 47 149C, [a])’ _-68. , N
(T @Mm%mwﬂ diohleren R aRLSbemerate sa
(36), rfmn‘eﬁaté éﬁﬁ 5%0),[rdp T787F73.5C, [a]')'= +63. 30
(-)-Cis-3-cyclopropylmethoxymethyl-4-(3, 4-dichlorophenyl)-piperidine
5 Likewfsgigratadelt (31), nip 175-176.5C, [a];; _ -65.
(+)-Trans-3-ethoxymethyl-4-(3,4-dichlorophenyl)-piperidine (32), (QOil), [a];;’

(+)- Tranﬂﬁcﬁ?do{ H’ﬁ;ﬁ‘r@iﬁ}%{ﬁ% gﬁﬁéﬂdﬁmﬂf@ﬁpﬁ%yﬁew@ﬁ@%%arate salt
QP

(O R aelh erulsaRerls Samareieat con,

(-)- C/s[-cﬁzgp,b&t@mnetby/# ~(3, 4-d/ch/oropheny/)-plper/d/ne fumarate sa/t
10 (+)-Trénst Rt eI 4—6@64@%%@5)))%&@@@@%@@@@& salt

T AR SR R P

153.5-155.5C, [a];; _-37.5 leeW|se is made:
(+)-Trans-3-cyclopropylmethoxymethyl-4-(3,4-dichlorophenyl)-piperidine
fumarate salt (+)-Cis-3-isobutoxymethyl-4-(3,4-dichlorophenyl)-piperidine
fumarate salt (-)-Cis-3-isobutoxymethyl-4-(3,4-dichlorophenyl)-piperidine
fumarate salt 10
(+)-Trans-3-isobutoxymethyl-4-(3,4-dichlorophenyl)-piperidine fumarate
salt (-)-Trans-3-isobutoxymethyl-4-(3,4-dichlorophenyl)-piperidine
fumarate salt 23 CLAIMS 1. A piperidine derivative of the Formula . R~
N Rs
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R4 5 (1) or any of its isomers or any mixture of its isomers, or a
pharmaceutically acceptable salt thereof, wherein 10 R' represents
hydrogen or alkyl; R3 represents -CH2-O-Rc; wherein R represents alkyl
or cycloalkylalkyl; 15 R4 represents Ra wherein Ra and Rb
independently of each other represerithalo. 2. The chemical compound of
im 1, wherein 20 R1 represents hydrogen. 3. The chemical compound
of claim 1, wherein R1 represents alkyl. 25 4. The chemical compound
according to any one of claims 1-3, wherein R represents alkyl. 5. The
BAheptcdine Meovativecebitnbatming bne of claims 1-3, wherein R
represents cycloalkylalkyl. 30.6. The chemijcal compound according to any
one of claims 1-5, wherein RargpresentRchloro and Rb represents
chloro. 7. The chemical compoun im 1, which is 35
1-methyl-3-ethoxymethyl-4-(3,4-dichiorQphenyl)-piperidine;
1-methyl-3-methoxymethyl-4-(3,4-dichIoropﬁén@vj)-piperidine; 24
Sriasiiu-RsQyeieriryaath My s Bdhlies gophprahaRasidiagy
1-met%/|-3-|sqh)%ﬁo>égn?ethyl-4-(3,4-d|chIorophenyI)-p|pend|ne;

%98% )?rlﬁe?ﬁy - ? ,ﬂ-dichlorophenyl)-piperidine;
whaeghbxymethyl-4-(3,4-dichlorophenyl )-piperid ine; 5
3-cyclopropylmethoxymethyl-4-(3,4-dichlorophenyl)-piperidine; or any of
i IspRaIsms Ay dgadrerafikglisomers, or a pharmaceutically
acceptable salt thereof. 8. The chemical compound of claim 1, which is
R® represents -CH,-O-R";

wherein R® represents alkyl or cycloalkylalkyl;

R* represents

wherein R® and R® independently of each other represent halo.

The chemical compound of claim 1, wherein
R' represents hydrogen.

The chemical compound of claim 1, wherein
R’ represents alkyl.

The chemical compound according to any one of claims 1-3, wherein
R° represents alkyl.

The chemical compound according to any one of claims 1-3, wherein
R® represents cycloalkylalkyl.

The chemical compound according to any one of claims 1-5, wherein
R® represents chloro and R represents chloro.

The chemical compound of claim 1, which is
1-methyl-3-ethoxymethyl-4-(3,4-dichlorophenyl)-piperidine;
1-methyl-3-methoxymethyl-4-(3,4-dichlorophenyl)-piperidine;
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10 ()-Cis-1-methyl-3-ethoxymethyl-4-(3,4-dichlorophenyl)-piperidine;
()-Cis-1-methyl-3-methoxymethyl-4-(3,4-dichlorophenyl)-piperidine;
()-Trans-1-methyl-3-ethoxymethyl-4-(3,4-dichlorophenyl)-piperidine;
()-Trans-1-methyl-3-methoxymethyl-4-(3,4-dichlorophenyl)-piperidine;
(+)-Cis-1-methyl-3-ethoxymethyl-4-(3;4-dichlorophenyl)-piperidine; 15

{ihétiwyLs! Mr%d%ﬁ‘i%% FHB ﬁl@ﬁé@&lﬂﬂf&%ﬂéﬂ PR Eﬁtﬂﬁe;

%%E!J&%e HoiED X(%ﬁf L

Ixthdishmsbyhdria)dpibehianeheny!) plperldme
& h@tﬁ&cm%waq@mar@mmsﬁwmwéwﬁn@ 4-dichlorophenyl)-piperi

?f}@loplrorﬁg Wﬁt Sefant o r%é%h@ldict}sloﬂog cﬁmfl(_))p%%en 'rﬂ)?perldme 20
ka)anﬁn@fl%e'ﬁﬁmsfétlwxﬁﬁéth’wm(@4Qﬂ|dﬁoﬂ§9ﬁ@{§l) pip&idiharmaceutically
gocémabid sakttheéréotthoxymethyl-4-(3,4-dichlorophenyl)-pipe ridine;
(+)-Trans-1-methyl-3-methoxymethyl-4-(3,4-dichlorophenyl)-piperidine;

8 Tgt) )-Trans-1-meth yl-3-methoxymethyl-4-(3,4-dichlorophenyl)-piperidine;

Bﬁ@@%@ﬂﬁ?@%l@ﬁﬁﬁi?‘rﬂeﬁﬂbi@hﬂéthyl 4-(3,4-dichlorophenyl)-pip
(el’)tﬁ)‘@—12ﬁnethyl 3-ethoxymethyl-4-(3,4-dichlorophenyl)-piperidine;

|- t idine;
%%”ﬁ *%‘Iﬁ"“% ﬁ%ﬁ‘?&i Qﬁ{%“?ﬁ}moﬁwﬁ‘%ﬁ%e
‘ké’@ RIABRSHE QIP%'FE’éﬂ%me
(@}Wmﬂmwmmpmmﬁmeé&mwm@m@dwDHDWT@W')
X@‘Q"i‘fmgﬂ'n yl-3-ethoxymethyl-4- % 3,4- dlchlorophenyl -piperidine;

R g n%d@'%%lé’r'.dehe
¢ }Q%%@Wﬁmmm&h@{@ﬁ@%m@%%ﬁa piperidine;

(#)-Cis-Brmeth@xyrogtivg ?ﬂeﬂﬁ?ﬂﬁ%ﬂﬁ@ﬂ)ﬁ)@ﬂﬁﬂ@ﬁ%rophenyl) plperldlne
G Rl A Hrinarorine

ro |ch ofop
et b sl Al sl mamar@mw%lpmame
((#)-Tr@ﬁ@-&%@W@%Mxﬁnﬁétﬁaﬂﬂ%@[&%@h’ﬂbﬂ@héﬁyll)lﬁlperld|ne
A MR e
e S e e p pericine

(()-Thams- B-oyatiogrSpyietiethxyryetieyhi-¢8,(&-dichttio phyamhyDHpépietitine |
gr )T-Fé?%s13n9¥ﬂln9p@eyw mEEHMWn@ﬁHﬂ'gfh@r@ﬁm@ﬂw?o?iﬁéﬁwﬁBlperld|ne;

\ Tcr:ésng SOb yﬂ‘éé%tﬁ meﬂ@?? r&o ecp XRIgr(P ?r{ar%yﬁ -piperidine;
(+)-Cis-1-methyl-3-isobutoxymethyl-4-(3,4-dichlorophenyl)-piperidine;
(+)-Trans-1-methyl-3-isobutoxymethyl-4-(3,4-dichlorophenyl)-piperidine;
(+)-Trans-1-methyl-3-cyclopropylmethoxymethyl-4-(3,4-dichlorophenyl)-
piperidine;
(-)-Cis-1-methyl-3-ethoxymethyl-4-(3,4-dichlorophenyl)-piperidine;
(+)-Cis-3-ethoxymethyl-4~(3,4-dichlorophenyl)-piperidine;
(-)-Cis-3-ethoxymethyl-4-(3,4-dichlorophenyl)-piperidine;
(+)-Cis-3-methoxymethyl-4-(3,4-dichlorophenyl)-piperidine;
(-)-Cis-3-methoxymethyl-4-(3,4-dichlorophenyl)-piperidine;
(+)-Cis-3-cyclopropylmethoxymethyl-4-(3,4-dichlorophenyl)-piperidine;
(-)-Cis-3-cyclopropylmethoxymethyl-4-(3,4-dichlorophenyl)-piperidine;
(+)-Trans-3-ethoxymethyl-4-(3,4-dichlorophenyl)-piperidine;
(-)-Trans-3-ethoxymethyl-4-(3,4-dichlorophenyl)-piperidine;
(+)-Trans-3-methoxymethyl-4-(3,4-dichlorophenyl)-piperidine;



10

15

20

25

30

35

10.

11.

12.

5 (-)-Cis-3-isobutoxymethyl-4-(3,4-dichlorophenyl)-piperidine;
(+)-Trans-3-isobutoxymethyl-4-(3, 4-dichlorophenyl)-piperid ine;
(-)-Trans-3-isobutoxymethyl-4-(3,4-dichlorophenyl)-piperidine; or a
pharmaceutically acceptable salt thereof. 10 9. A pharmaceutical
composition, comprising a therapeutftally effective amount of a

(GLTERNCS AEATAORRA AT oM i R ar T e <
(1500 Srclnpmayimetio et G ienigmpase Y BIREIINGS 10,
(tsErahthd-cihcioprapymagtboxyhufthylydet 3 kridichlo 8) phamyafiferisomecrs
(?5—@*‘5)/-30;%%5?09?%@9%(&f—ﬁ%ﬁi&;&ﬁﬁ&%ﬁ- Ay ¥r|ﬁﬁﬁ§Pt3b|e 5‘3'_'[ t
201, 1or the manyta I medicament. . L.he use according to
Rt T AR e o g caron forthe
(tredreradrebuisiommetialetiatidrdisthioapnheny bripgiddirrr or a
(cPMieitierGolsaiueonyab tinghudi Boxadheiuao pigh)ditmarteingisorder or
G ErviscesRoaR) e pRbILc pimaggamine neuroliansmiter

re-uptake In" the central nervous system. 25 12. The use according to
claim 11, wherein the disease, disorder or condition is mood disorder,

Al pphorssane Lyl cal rd pp sitisig reomgy o s idgpadbsirapaisticddy, effesttiyendmmount of a

A T
SRR A AR e e sa B A da e U ioast one
B onsessitieadyrapornietiisordeer pexiipiiat @iediipantc disorder without

agoraphobia, panic disorder with agoraphobia, agoraphobia without

U SRt e SN S8 LR eetr SR diomers or any
naikieey afsBrdisomalty eserabarmakaidisedyiasasetpiinabnibereot, for the

nelemueatiurderngntiaditageing, 35 senile dementia, Alzheimer's disease,
acquired immunodeficiency syndrome dementia complex, memory
dysfunction in ageing, social phobia, post-traumatic stress disorder, acute

heyseireragding g siddh fardhamarefaciums - aphasmacstiisal
caimigesitidra foothbuseamiwito paeldictiom alclleliatigrpain diskzesmatonydisorder

RASRHIRPAYRS RS ANGRATY FERSIAGHY A RFAGERS 28 i SSHRM6r
tensjon-type headache, pain.associated with depression, fibromyalgia, .
CORHRN S iEsRAANS IAOREHRE S RRC AR RIS IR T uptake in
thetabrabn@veans yisteble bowel syndrome, post-operative pain,

post-stroke pain, drug-

The use according to claim 11, wherein the disease, disorder or condition is
mood disorder, depression, atypical depression, major depressive disorder,
dysthymic disorder, bipolar disorder, bipolar | disorder, bipolar |l disorder,
cyclothymic disorder, mood disorder due to a general medical condition,
substance-induced mood disorder, pseudodementia, Ganser’'s syndrome,
obsessive 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
disorder, Parkinson’s disease, parkinsonism, dementia, dementia of ageing,
senile dementia, Alzheimer’s disease, acquired immunodeficiency syndrome
dementia complex, memory dysfunction in ageing, social phobia, post-traumatic
stress disorder, acute stress disorder, drug addiction, drug misuse, cocaine
abuse, nicotine abuse, tobacco abuse, alcohol addiction, alcoholism, pain,
inflammatory pain, neuropathic pan, migraine pain, tension-type headache,
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induced neuropathy, diabetic neuropathy, sympathetically-maintained
pain, 5 trigeminal neuralgia, dental pain, myofacial pain, phantom-limb
pain, bulimia, premenstrual syndrome, late luteal phase syndrome,
post-traumatic syndrome, chronic fraéC ue syndrome, urinary incontinence,
stress incontinence, urge incontine % nocturnal incontinence,

oﬂ%ﬁ%‘tﬁﬁs@&ﬁwaﬁ%é‘é%ﬁ@ @5!ﬁ%§/so€@?é%"vﬁtﬂ%¥é‘b?@s§l8ﬁﬁlbromyalgla

A . B S iable bowel
p@amag@a@e@mwbwmmmtw&@pawwmpmmn@@@haﬁ@ma;ramlre@-

i gEEEn H&f@bﬁﬂﬁ}m&ﬁéﬁdﬁ@mﬂﬁéﬁﬂh?' |§Wﬁ§9fh @fl@aﬂi}'ﬁﬁfaﬁﬁtﬁfr@d pain,
tplsé%qﬁ Oﬁe F’aq Pét'%%ﬁta"f‘“girqg A0 aaclzlgp gi Ho IF}%%F &dln %ullmla

o
sor |séase or ndl{rc% IS res onS|

Hﬁ%ﬂéaﬁ’ﬁmé'r?é’@ﬂf@ﬁﬂ%rﬂﬁﬁ@ﬂlﬂt@@b@i@ﬁﬁh@é@ﬂl%ﬁf&b&@é‘%@térﬁynd rome,
ohfoelicristigod swmwiﬁes tinie sitg Ingbadneniste BN &6 MEbntiniyig anHgal
ﬁ@&b(tﬂﬂe%%%d r’i%%fﬁﬂiaf‘ tically eliesive %@BBHE&%@ 8PéEH%“<H“F'nculty,

According 10 any one of the claims 1.8, or any of s [Somers or a
%W%@WQQ§8W%€§Q)Q§%§%%M§@UI Bfiﬁ iGtpi @g@%rgafcolepsy,

post-stroke depression, stroke-induced brain damage stroke-induced neuronal
damage, or Gilles de la Tourettes disease.

A medicament as claimed in claim 10 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 is responsive to inhibition of monoamine
neurotransmitter re-uptake in the central nervous system, which method
comprises the step of administering to such a living animal body in need thereof
a therapeutically effective amount of a compound according to any one of the
claims 1-8, or any of its isomers or any mixture of its isomers, or a
pharmaceutically acceptable salt thereof.



