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‘Tropane-derivatives, their preparation and use The present invention

rel ates to novel tropane-derivatives which are val uabl e nonoani ne
neurotransmtter, i.e dopam ne, serotonin and noradrenaline, re-uptake

i nhi bi tors anWOPR3Ee of the novel tropane derivatives for PEHEPY7{0R83® nent

- of disorders or diseases responsive to the inhibition of nonoam ne
neurotransmtter re-uptake, such as Parkinson's di sease, depression,
obsessi ve conpul sive disorders, panic disorders, denmentia, nenmory deficits,

attention deficit hyperacMahg_dg}i%fvgg'rtheipPpeya}%onadmi&y, eating
udi

di sorders and drug addiction or msuse, Inc ng cocai ne abuse. Background
of the Invention The brain consists of a plurality of neurons that

conmmuni cat e ‘Pfhteg;ré%aﬁhn@hw relate t6 Hevai edplaneaemaB@RIvhichizae haltdbly MBn@@ey at es
neur ochem cals Oor neurotransmtters which, act at_ si tes, gﬁl o referrghd to as
rroﬁp B e

receptors on ReHEtaRIMILET}e JRPATING, ReriPnin and Agadrepgine. bitars and
neur ot r ansni tjsglobthe ovet tropahetderiatives for the treatmentof disarders audiseasasaesponsivee | udes

serotoni n, dopam.ne .and i ) PaRd o e
rel eased int g???é@@ﬁ"éb‘%*%"@%f‘? ﬂ%"g megﬁﬂr%gﬁern%@e:)%%? to g%:arr?ug at e
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heur ot ransmit g@p‘@onq%ﬁangpaakm% diadrdar, bISEARY, AsRieFEadng Uistidersiapdidney
presynaptic term nal s. hi.biti ni%ﬁt e re-uptake an enhancenent of the

) . J .
physi ol ogi cal adé@!‘?ﬂ/?'t’?’s‘é%' H@Hﬁﬁ?ﬁ%‘é ¥t ransmitters occur. The

serotonergi c neural systemof the brain have been shown to influence a

vari ety of physiologic function i ng serotonin re-uptake
SBpcRBFuREER e Tarte

inhibiting activity are predict ave Ity to treat in mammals,
i ncl udi ng humans, a variety of disorders associated with this neural

system for eﬁ?gcmé.ﬁsor -':gl&adénngeﬁfeurdaemaifé&m&aw@m&sé&mmmulsive

di sorders, panic ers, a ol1sm %n, mf‘goé% deficits and anxiety.

I ncl uded anmpnghentical mesgeagpraracn apuron penaraies ReyroRhemisyls af nerpirans * such as
pseudodenent i ghiek adtatSiRE being YeTete 1 as récgptaision thateliulabmembiane obhmsarisy ,
pre-menstrual o croup of neurotransmitters, referred to as the monoamine neurotransmitters,

includes serotonin, dopamine and noradrenaline.

Monoamine neurotransmitters are released into the synaptic cleft between neurons in
order to stimulate postsynaptic receptor activity. The removal {or inactivation) of
monoamine neurotransmitters occurs mainly by a reuptake mechanism into the
presynaptic terminals. By inhibiting the re-uptake an enhancement of the physiological
activity of monoamine neurotransmitters occur.

The serotonergic neural system of the brain have been shown to influence a variety of
physiologic functions, and compounds having serotonin re-uptake inhibiting activity are
predicted to have the ability to treat in mammals, including humans, a variety of disorders
associated with this neural system, for example eating disorders, depression, obsessive
compulsive disorders, panic disorders, alcoholism, pain, memory deficits and anxiety.
Included among these disorders are disorders related to depression, such as
pseudodementia or Ganser’s syndrome, migraine pain, bulimia, obesity, pre-menstrual
syndrome or late luteal phase syndrome, tobacco abuse. panic disorder, post-traumatic

syndrome. memory loss, dementia of ageing, acquired immunodeficiency syndrome
dementia complex, memory dystfunction in ageing, social phobia, attention aeficit

hyperactivity disorder, chronic fatigue syndrome, premature ejaculation, erectile difficulty,
anorexia nervosa, disorders of sleep, autism, mutism or trichotillomania.
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syndronme or |ate |luteal phase syndrone, tobacco abuse, Danic disorder
post-traumatic syndronme, nenory |oss, denentia of ageing, acquired

i mmunodefi ci ency syndrone denmentia conpl ex, nenory dysfunction in ageing,
soci al phobia, attention deficit hyperactivity disorder, chronic fatigue
syndrone, prev@suessiej acul ation, erectile difficulty, anor cPCTAEPITI08SE A,

di sorders of sleep, autism nutismor trichotillomani a. WO 97/ 30997
PCT/ EP97/ 00850 2 The pat hophysi ol ogy of 2mjor affective illness is poorly

under st ood, al n ' ' ' in the
pat hophysi o|‘§§§°‘§§%§éﬁ8f‘y Qg‘éaﬁcger;agﬂg%ﬁ?wﬁiséﬁp%o gﬁ?{r%tg{acﬁf%hg%%}egagr otonin

re- pt ake i ninetotransmittess baye heen implicated indhenathophysiglogyrof majes depression.

nor adr enal ne-reupt ake i nhibitors, such as Desipramne, Nortriptyline, and
Pretriptyline are current Idy used pharnmaceuticals in anti -_degr essant

t her apy.  MoMigRAdoradienalin and sergienin oruntake inhibitorss puch a8 Ipipramigeanday i dence
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underlie the Le e t y y use rugs
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Par adoxi cal Maereoveniseyeraldnes of preglinical and cinigpltexidenderinditsite thatan erihandemenhe
serotonin tr i fod 1 ' ﬁ@,ﬁ,e- | | fasant
effect is seﬁﬁégﬁrhﬂﬁﬁuééﬂﬂggg%féﬁg%%e sh'gfm éttp é’léﬁr%ﬁ%{& ?,b?ﬁﬁlnéatl ng that
re- upt ake i rf¢ast andsyrpetly used drugs iprantixdepressantiharapy; Fluycxeting,Citalenmre arthnt
response, bupare@tikeer that further adaptive changes underlie and/or
contribute to their therapeutic effect. The del ayed onset of
anti-depressant effect is considered to be a serious drawback to currently
used nonoani Paradogicalctiendly iuséd sarotonis re-vptakerinhibojtorkiplibit the serotaniniteakepartahi bi t i ng

i fects On PRANDARGE Gnifobsiriol fllahi otibesd piric ko dry Mo teBins L 71| 10
weeks of treatment, indicating that re-uptake ?nhibition per seis not responsible for the
antidepressant response, but rather that further adaptive changes underlie and/or
contribute to their therapeutic effect. The delayed onset of anti-depressant effect is
considered to be a serious drawback to currently used monoamine re-uptake inhibitors.

A strong dopamine re-uptake inhibiting activity is considered with the risk of undesirable
central stimulating effects. On the other hand, an activating effect on the mesolimbic
dopamine system is believed to underiay the commen mechanism of current
antidepressant treatment by a mechanism which enhances the endogenous reward
system. Compounds with a strong serotonin re-uptake inhibiting activity combined with a
well balanced moderate dopamine re-uptake inhibiting activity may therefore provide
agents with a rapid onset of anti-depressant sffect.

The compounds of the present invention are aiso valuable dopamine reuptake inhibitors
and are as such considered useful for the treatment of Parkinsonism, depression, obesity,
narcolepsy, drug addiction or misuse, including cocaine abuse, attention-deficit
hyperactivity disorders, Gilles de la Tourettes disease and senile dementia. Dopamine re-
uptake inhibitors enhances indirectly via the dopamine neurones the release of
acetyicholin and are therefore also useful for the treatment of memory deficits, e.g. in
Alzheimers disease, presenile dementia, memory dysfuntion in ageing, and chronic
fatigue syndrdme. Noradrenaline re-uptake inhibitors are considered useful for enhancing
attention, alertness, arousal, vigilance and for treating depression.



dopam ne systemis believed to underlay the comen mechani sm of current
‘ant i depressant treatnent by a nechani sm whi ch enhances the endogenous
reward system Conpounds with a strong serotonin re-uptake inhibiting
activity conmbined with a well bal anced noderate dopam ne re-uptake

i nhi biting aW@9739Thmy t herefore provide agents with a rapT‘B‘p f
anti-depressant effect. The conpounds of the present invention are al so
val uabl e dopamni ne reuptake inhibitors an¥l are as such consi dered useful for
the treatnent of Parkinsoni sm depression, obesity, narcol epsy, drug
addi ction or msuse, including cqocaine abuse, attention-deficit
hyperactivity disorders, Glles &qu'dﬂ?il‘? ORi sease and senile
denentia. Dopanmine re- uptake inhibitors enhances indirectly via the
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attention, alertness, arousaefa_’b_ nce and for treating depression. WO
97/ 30997 compulsive disorders, panic disorders, dementia, memory deficits, attén 897/ 00850 3

Obj ects of t fghetdtriyidisertie, lobbsity sdhxial, 8ting @lsoidars, Miug abdittiony Misus@n t o
provi de novel 'tHr ogane,— derbi vatives which are nonoam ne neurotransnitter
re-upt ake i nielAPBFLaNg BOPSRr of or e useful for the treatment of disorders
such as Parkinson's di sease, depression and rel ated di seases, obsessive
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deficit hyperacti )besity, anxiety, eating disorders, drug
addi ction or ceitainiag thejngvel rgpane-deg¥alivefe  abuse. Anot her object of the present
I nvention is to provide novel pharnmaceutical conpositions

Still another object of the invention is to provide a method of treating diseases or
disorders responsive to the inhibition of monoamine neurotransmitter re-uptake, such as
Parkinsonism, depression and related diseases, obsessive compulsive disorders, panic
disorders, dementia, memory deficits, attention deficit hyperactivity disorder, obesity,
anxiety, eating disorders, drug addiction or misuse, including cocaine abuse.

Other obijects will become apparent hereinafter to-one skilled in the art.
The present Invention

The invention then, inter alia, comprises the foliowing, alone or in combination:

A compound having the formula,

R
N H H N RN R A NP
R R H H
[ R ' R o gt
H H H H

or any mixture thereof, or a pharmaceutically acceptable salt thereof;
wherein '



contai ning the novel tropane-derivatives. Still another object of the
invention is to provide a nethod of treating di seases or disorders
responsive to the inhibition of nonoanm ne neurotransmtter re-uptake, such
as Par ki nsoni sm depression and rel ated di seases, obsessive conpul sive

di sorders, pa@9wIdsorders, denmentia, nenory deficits, attREK/ERATORS®| Cit
hyperactivity di sorder, obesity, anxiety, eating disorders, drug addiction
or msuse, including cocaine abuse. O her objects will becone apparent

hereinafter to mghﬁ'bég_n'egwhrh"{eh?, @kynyl, Ma&?l,eﬁk%lkhﬁl\(ﬁ@“ on The invention
then, inter_alja, conprises the tollow ng, alone or in conbination: A
conpound haR/‘FWW?fBV"f ornmula, [err] or any m xture thereof, or a

pharmaceutically acceptable salt thereof; wherein WO 97/ 30997

PCT/ EP97/ 00850 4,3R dr I I’s c | ,

cycl oal kyl al kyl ﬁoﬁéﬁﬁgér'%gbﬁh§%;&§'gﬁf 'S@gm@*i&%g&bﬁnxﬁé{@@gﬁk& is O
S, or NR', isalkylegikend; alkgnyh gylaaievia cyainalidaliyl or -G0calY: i s al kyl, al kenyl ,

al kynyl, cycl oal kyl, cycloal kyl al kyl, or -CO alkyl; R err] is phenyl which
may be substitutgd one or nore tinmes with substituents selected fromthe
group consi sti ndaé? hal ogen, CF[err], CN, al koxy, cycl oal koxy, al kyl,
cycloal kyl, al kenyl , phérg @ich maybe @ubsfititddne v oretimias withstlbsiityénts

3, 4-met hyl epodl oM oRnGa &dup consisting of halogen, CF3, CN, alkoxy, cycioalkoxy, alkyl,

cycloalkyl, alkenyl, alkynyl, amino, nitro, heteroaryl and aryi;

3,4-methylenedioxyphenytl;

benzyl which may be substituted one or more times with substituents
selected from the group consisting of halogen, CF;, CN, alkoxy, cycloalkoxy, alkyl,
cycloalkyl, alkenyl, atkynyl, amino, nitro, heteroaryl and aryl;

heteroaryl which may be substituted one or more times with substituents
selected from the group consisting of halogen, CFa, CN, alkoxy, cycloalkoxy, alkyl,
cycloalkyl, alkenyl, alkynyl, amino, nitro, heteroaryl and aryl; or

naphthyl which may be substituted one or more times with substituents
selected from the group consisting of halogen, CF;, CN, alkoxy, cycloatkoxy, alkyl,
cycloalkyl, alkenyl, alkynyl, amino, nitro, heteroaryl and aryl;

a compound as above which is
2-methoxymethyl-3-(3,4-dichlorophenyi)-tropane,
2-isopropoxymethyl-3-(3,4-dichlorophenyi)-tropane,
2-ethoxymethyl-3-(3,4-dichlorophenyl)-tropane,
2-cyclopropylmethyloxymethyl-3-(3,4-dichiorophenyi)-tropane,
2-methoxymethyl-3-(4-chiorophenyl)-tropane,
N-Normethyl-2-methoxymethyl-3-{4-chlorophenyl)-tropane,
2-ethoxymethyt-3-(4-chlorophenyl)-tropane,
N-normethyl-2-methoxymethyl-3-(3,4-dichlorophenyl)-tropane,
N-nomethyl-2-ethoxymethyl-3-(3,4-dichlorophenyl)-tropans,
N-Normethyl-2-ethoxymethyi-3-(4-chlorophenyl)-tropane,
2-gthyithiomethyl-3-(3,4-dichiorophenyl)-tropane,
2-cyclopropylmethyloxymethyl-3-(4-chlorophenyl)-tropane, or
N-normethy!-2-cyclopropyimethyloxymethyl-3-(4-chlorophenyl)-tropane,



benzyl which may be substituted one or nore tines wth substituents
selected fromthe group consisting of halogen, CFerr], CN, alkoxy,
cycl oal koxy, al kyl, cycl oal kyl, al kenyl, al kynyl, am no, nitro, heteroaryl
and aryl; heteroaryl which nmay be substituted one or nore tinmes with
substituents swbevIesy from the group consisting of hal ogen, TH/ERITPISSTN,

al koxy, cycl oal koxy, al kyl, cycl oal kyl, al kenyl, al kynyl, am no, nitro,

het eroaryl and aryl; or naphthyl which né@ be substituted one or nore tines

Wi th substit upatghaffdceatcally ddcopthbi ad@lichiat émredf;st i ng of hal ogen, CFlerr],
CN, al koxy, cycl oal koxy, alkyl, cycloal kyl, alkenyl, al kynyl, am no, nitro,
heteroaryl and aryl; a conpound as above which is

2- met hoxynet hadonipo(i aba:liowwmcm'qshenyl ) -tropane,

2-1 sopropoxy

2- et hoxynet h %h(sﬁ‘ 3"@’.‘ he@%%%%ﬁaeﬁgpmm

2-cycl opr opyl MPWBWQﬂ?P?“% r opane,

ﬁl— ﬁt hO?K”Ft mhﬁdﬂzﬂﬂ{oﬁvvﬁﬁ -d dhitéphRnyl)-tropane,

r met hy chl o

> ot hoxy et gk H%E"%i%é&mﬁ%ww%w'?’g aﬁ? 4LbiibropH)F ropane.

N- nor et hyl - 2(4 mﬂﬂmmwm%ﬂa-@-dimhenmamayé) t ropane,

N- nor et hyl -

N Nor et hy1 - BRI RENS ot ot o"?%*gﬂ%ﬁﬁ?@%kﬂm hBaRE,

2- et hyl t hi omefﬂ Hy?lR» \ﬂsamwew@remh ynw)rt@pam

I%I_Cyd OFLOFY!Z ﬁﬁﬁlfnbﬂ‘\ Yi-23métfoyi dﬂinQJ(@M 'ﬁl m@g&opﬂe. ¥1R ,2R,3S)-N- WO

nor et hy cycC ne X chl orophenyl ) -t ropane,

97/ 30997 romnginE-thdomemyis. (5 ecrbpheny)-Hopane, PCT/ EP97/ 00850
(1R,2R,3S)-N-Normethyl-2-ethoxymethyl-3-(4-chiorophenyl)-tropane,
(1R.2R,35)-N-normethyl-2-cyclopropylmethyloxymethyi-3-(4-chlorophenyl)-tropane,

“ (1R.2R,3S)-2-cyclopropyimethyloxymethyi-3-(4-chlorophenyl)-tropane, or (1R,2R,3S)-2-
ethylthiomethyl-3-(3,4-dichlorophenyi)-tropane,

or a pharmaceutically acceptable addition salt thereof;

a pharmaceutical composition, oomprisihg an therapeuticallly effective amount of a
compound as any above, or a pharmaceutically acceptable addition salt thereof, together
with at least one pharmaceutically acceptable carrier or diluent;

the use of a compound as any above for the manufacture of a medicament for the
treatment of a disorder or disease of a living animal body, including a human, which
disorder or disease is responsive to the inhibition of monoamine neurotransmitter
reuptake in the central nervous system;

the use of a compound as above for the manufacture of a medicament for the treatment of
parkinsonism, depression, pseudodementia, obesity, narcolepsy, drug addiction and/or abuse,
attention-deficit hyperactivity disorders, senile dementia, or cognitive dysfunction;

a method for the preparation of the compounds as above comprising the step of reacting
a compound having the formula



5 or a pharmaceutically acceptable addition salt thereof; a conmpound as
above which is (1R 2R, 3S)-2- net hoxynet hyl - 3- (3, 4- di chl or ophenyl ) -t r opane,
(1R, 2R, 3S) - 2-i sopropoxynet hyl - 3- (3, 4-di chl orophenyl ) -tropane,

(1R, 2R, 3S) - 2- et hoxynet hyl - 3- (3, 4-di chl or ophenyl ) -tr opane,

(1R, 2R, 3S) - ¥O9T38Yr opyl net hyl oxymet hyl - 3- (3, 4- di chl or opheRQIEPI7TO08SANE,
(1R, 2R, 39S) - 2- net hoxynet hyl - 3- (4- chl or ophenyl ) -t r opane,

(1R 2R, 3S) - N- Nor net hyl - 2- met hoxynet hyl -8- (4-chl or ophenyl ) -t r opane,

(1R, 2R, 39) - 2- et hoxynet hyl - 3- (4- chI or ophenyl) opane,

(1R, 2R, 3S) N- nor net hyl - 2- met'ht Heoga, @ agH,ophenyl) - tropane,

(1R 2R, 3S)-N- nornethyl -2-eth thy4| § L.l chl or ophenyl ) -tropane,
(1R, 2R, 3S) - N- Nor net hyl - 2- et héxyne - 3- (4 chl orophenyl ) -t ropane,

(1R, 2R, 3S) - N- nor net hyl - 2- cycl opr opyl net hyl oxynet hyl - 3- (4-chl orophenyl )-trop .
ane, (1R 2R, 3S)-2-cycl opropyl nmet hyl oxynet hyl - 3- (4-chl orophenyl ) -tropane, or
(1R 2R, 39S) &anpbh;slmbnmmmanﬁn(mrémmlmemharaysu}=+ tsrasiafiead imtlaim
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conposition, rapeuti ca ve ARount of > & conpound
as any abov%wmouadﬁﬁﬂ'r’ WMBM&FimXE&epﬁabl e add| tion salt thereof,
together with at | east one pharmaceutically acceptable carrier or di I uent;
the use of a corrpound as an bov or the manufacture of a medicanent for
the treat meRpcHpag §E‘E&e of a living ani mal body, including a
human, which dlsorder or dlsease is responsive to the inhibition of

nonoamn ne neurotransnitter reuptake |n the cen raI nervous system the use
of a conmpound as above for A+ rranuf jcanment for the

treat nent of parkinsonism de T on, zpsea i‘a, obesity, narcol epsy,
drug addi cti on and/ or abuse, Hh deficit hyperact|V|ty di sorders,
senil e denentia, or cognitive dysfunctlon

or any of its enantiomers or any mixture thereof, wherein R and R' is as defined in claim
1, with an amine NHR"-R’ to form a compound of the invention wherein X is NR”; or

reacting a compound having the formula

R-N

H :-IZ-O-H

or any of its enantiomers or any mixture thereof, wherein R and R* is as defined in ciaim
1, with sodium hydride and a compound having the formula R’-SO; to form a compound
of the invention wherein X is O;

a method of treating a disorder or disease of a living animal body, inciuding a human,
which disorder or disease is responsive to the inhibition of monoamine neurotransmitter
reuptake, comprising the step of administering to such a living animal body, including a
human, in need thereof a therapeutically effective amount of a compound as any above;
and

the method as above wherein parkinsonism, depression, pseudodementia, obesity,
narcolepsy, drug addiction and/or abuse, attention-deficit hyperactivity disorders cognitive
dysfunction, or senile dementia is treated.



a nmethod for the preparation of the conpounds as above conprising the step
‘of reacting a conpound having the formul a WO 97/ 30997

PCT/ EP97/ 00850 6 [err] or any of its enantioners or any m xture thereof,
wherein R and Rlerr] is as defined in claim1, with an al coholate R -Z-Na,
wherein R i ¥@¥38Wined inclaiml and Zis O or S to foRETEPEUNEWuUNd of
the invention wherein X1Is 0, or S; reacting a conpound having the formula
[err] or any of its enantioners or any fi xture thereof, wherein R and
Rlerr] is as defined in claiml1l, with an amine NHR'"-R to forma conpound
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Formil a [ or FIRes st phamapsigcal2reiriia oo it e PR earasroangner ci n R
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t he net hod mshabdhve V\/nerel n par ki nsoni sm depression, pseudoderrent I a,
obesity, narcol epsy, drug addiction and/ or abuse, attention-deficit

hyper acti vi to\é_I di sorders cognitive
er acids such as oxalic acid, while not in themselves pharmaceutically acceptable,

may be useful in the preparation of salts useful as intermediates in obtaining compounds
of the invention and their pharmaceutically acceptable acid addition salts.

Halogen is fluorine, chlorine, bromine or iodine.

Alkyl means a straight chain or branched chain of one to six carbon atoms, including but
not limited to, methyl, ethyl, propyl, isopropyi, butyl, isobutyl, t-butyl, pantyl.' and hexyl;
methyl, ethyl, propy! and isopropy! are preferred groups.

Cycloalkyl means cyclic alkyl of three to seven carbon atoms, including but not limited to
cyciopropyi, cyclobutyl, cyclopentyi, and cyclohexyl;

Alkenyl means a group of from two to six carbon atoms, including at least one double

bond, for example, but not limited to ethenyl, 1,2- or 2,3-propenyl, 1,2-, 2,3, or 3,4-
butenyl.

Alkynyl means a group of from two to six carbon atoms, including at least one triple bond
for example, but not limited to ethynyl, 2,3-propynyl, 2,3- or 3,4-butynyi.

'’

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

Alkoxy is O-alkyl, wherein alkyl is as defined above.

Cycloalkoxy is O-cycloalkyl, wherein cycloalkyl is as defined above.



dysfunction, or senile denentia is treated. WO 97/ 30997

PCT/ EP97/ 00850 7 Exanpl es of pharnaceutically acceptable addition salts

i nclude i norganic and organic acid addition salts such as the

hydr ochl ori de, hydrobrom de, phosphate, nitrate, perchlorate, sul phate,
citrate, |acwoesosertrate, maleate, fumarate, nmandel ate, |[roTmPSY/60850
ascorbate, cinnamate, benzenesul fonate, nethanesul fonate, stearate,

succi nate, glutamate, glycollate, toluen®-p-sul phonate, formate, nalonate,
napht hal ene- 2- sul phonate, salicylate and the acetate. Such salts are
formed by proc,eduwﬁﬁsarﬁ§ |1 known in the art. O he cids such as oxalic

[ X ner
acid, while A@pos o er Nfaliovhe bateinalind 3 ag detined aBP¥e: rmy be useful in
the preparation of salts useful as internediates in obtaining conpounds of
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pentyl . and Fhapaeol flbieah? s Wiazol 890l itlaacy 556 Wbk 40 ¥
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i nc: uﬂi ngI bumiaﬂieioﬂlsi-ylri1t%oiﬁi&&ﬁ-ﬂp?@.ﬁ%kadi&bﬂ?buE;sl—thiamazf)d-e-ge?1235-, and
cycl ohexyl ; n ans, a.qroun. o r Si ar bo 0
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et henyl , 1, 2furanyl, 3-hidanyt, @kienyl, 3-hiefiyl, 2-Byridlyl, 3-pyridyl, 4-pyiidyt, Empytimidityk¥ny|l neans a
group of fro,_;pﬂwgn ?,_'1%*. bon atons, including at | east one triple bond,

for exanpl e, "but no |m't 2d to ethynyl, 2,3-propynyl, 2,3- or 3,4-butynyl.
3-pyridazinyi, 4-pyridazinyl, 2-pyrazinyl and 3-pyrazinyl and 1-pyrazolyl, 3-pyrazolyl, and

4-pyrazolyl.
Aryl is an aromatic hydrocarbon, such as phenyl and naphthyl.

Further, the compounds of this invention may exist in unsolvated as well as in solvated
forms with pharmaceutically acceptable solvents such as water, ethanol and the like. In
general, the solvated forms are considered equivalent to the unsolvated forms for the
purposes of this invention.

It will be appreciated by thosb skilled in the art that the compounds of the present
invention contain several chiral centres and that such compounds exist in the form of
isomers (i.e. enantiomers). The invention includes all such isomers and any mixtures
thereof including racemic mixtures.

Racemic forms can be resolved into the optical antipodes by known methods, for
example, by separation of diastereomeric salts thereof with 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
opticaily active matrix. Racemic compounds of the present invention can thus be resolved
into their optical antipodes, e.g., by fractional crystaflization of d- or |- (tartrates,
mandelates, or camphorsulphonate) salts for example. The compounds of the present
invention may aiso be resolved by the formation of diastereomeric amides by reaction of
the compounds of the present invention with an optically active activated carboxylic acid
such as that derived from (+) or (-) phenylalanine, (+) or (-) phenylglycine, (+) or (-}



Cycl oal kyl al kyl neans cycl oal kyl as above and al kyl as above, neaning for
exanpl e, cycl opropyl nethyl. Al koxy is Oal kyl, wherein alkyl is as defined
above. Cycl oal koxy is Ocycloal kyl, wherein cycloal kyl is as defined above.
WO 97/ 30997

PCT/ EP97/ 0085Qv@o7sa9r0 is NH err] or NH al kyl or N-(al kyl) [ eeciyEPITIOBSEI N
al kyl is as defined above. Heteroaryl is a 5- or 6-nenbered heterocyclic
nonocycli c group. Such an heteroaryl growgp includes, for exanple
oxazol-2-y|, 2xa -4-vyl ol -.5- I soxazp
i soxazol -5-y ﬁ?rg%ﬁggt&yﬁﬁ(ea@mag%ﬁQ{asﬁreor?emc&% X\aates b§ ?fatléol 3-yl,
i sot hi azol - 4-cpmpoumisbhihapdseﬂmvemioh,\amhanmpmn\amm ehlgtlotormate or the like.

1, 2, 4- oxadi azol -5-yl, 1,2, 4-thiadiazol - 3- yI 1 2, 4- thiadiazol 5 yI 1

, 2, 5- oxadi azol -3-yl, 1 ,2,5-o0xadi azol 5-t hi adi azol - , 5-
t hi adi azol - 4-Additionalimgtheds & ihe regﬂwamwzea{ 'SO'HGTPn‘F'I?&’E(S‘P thpse &k'"ﬁ?l"}'bﬁ 9n

2-pyrrolyl, 3m SYbd el and il ﬁdipﬁaﬁéhttoﬂﬁd%ﬁ@&bvorlér $iitiediyihe an:- Sdth@mathods

S pyr i m di nyi! Ré@eﬁiéﬁe&asf%v by 4. UG s arb SO oz
and 1 - pyr azoRadematsandfesbiytionsadehnWinyrand Sops, NedrYdrk {19880 ar omati c

hydr ocar bon, such as phenyl and naphthyl. Further, the conpounds of this
invention may exist in unsolvated as well as in solvated forns with

phar maceut i caPpticakastivanomppundssan alse be prepared fromoptical active staping materielse | i ke.
In general, the solvated forns are considered equivalent to the unsol vated

T o TR R b oS vhin B comhbo BB oot o

several chirabegpreparedes and t hat such conpounds exist in the formof

R~ CH,OH R~ CH,-0-80
N 2" Tosyl Chloride N M, 2@ CHs
R‘ —p R‘

.Z-Na '
R~y CHz-O-SO.‘,@—CHa ——— Ry CH,-Z-R’

NR"-R |
R~ N CHz'O'Soz CH3 —_——— R~ N CHz-NR”-ﬂ'
s e

A~y CHOH  yah,R-s0,
& — R*

The processes in the reaction scheme above are carried out in conventional manner.
The substituent Z in the above reaction scheme means O, or S.



I somers (i.e. enantioners). The invention includes all such isoners and any
m xtures thereof including racemc m xtures. Racem c forns can be resol ved
into the optical antipodes by known nethods, for exanple, by separation of
di astereoneric salts thereof with an optically active acid, and liberating
t he opti cal lwoamsgeere am ne conmpound by treatnment with a baperersoisser

met hod for resolving racemates into the optical antipodes is based upon
chromat ography on an optically active patri x, Racem c conpounds of the
present invention can thus be resolved into their optical antipodes, e.g.,
by fractional crystallization of d- or |- (tartrates, mandel ates, or
canphor sul [Starting reatetizid fos the @rocessesglescribadhia tivsoprpsant patentfapplicatiqir arg kmawn

| nvent i on ERYarPbetladied 63 Blok hrdbedo ol ofRiercily QlaidhAShafira TEEd R ™ des. by

reacti on of the conpoun 0 present 1nventron wth an optically active
activated ©@32880Y1ic acid such as that derived from (+) or (-)
phenyl al ani ne, (+) or (-) phenylglycine, (+) or (-) WO 97/ 30997

PCT/ EP97/ 00850 9 c hani c.acid or by the formati on of djastereoneric

Car barat es ASPIROUE PP BYonHLCA R st ertsSS A sHBBRRE of B ANEIEH wi 1 b an
optical |y asingeenvehlionairhethodst e or the |ike. Additional nethods for the
resol vation of optical isonmers, known to those skilled in the art nay be
used, and will be apparent to the average worker skilled in the art. Such
met hods i nciha@eodupts stihg reactions «igseriped hersingrreisolatad by genventiongliaeass sygh en i n

Enant i oner sas JRASQRIBR cRBtall2itibn RStbitn, Stématod@piy, Mid M ikg)d Sons, New York
(1981). Optical active conpounds can al so be prepared fromoptical active

starting materials. The followi ng schene illustrates nmethods by which the
conpounds of the invention can be pragewogy: [err]

The compounds of the present invention have been tested for their ability to bind to the
dopamine transporter in the following tests for in vitro inhibition of *H-WIN 35428,

in vitro inhibition of 2H-WIN 35428 binding
Background:

Dopamine transporters/uptake sites on nerve terminais presumably function to terminate
neuronal signaling by removing dopamine from the synaptic cleft. The activity or presence
of the dopamine transporter integral protein can be measured in vitro with synaptosomal

uptake of 2H-dopamine or membrane binding assays with *H-ligands known to bind to the
transporter.

In vitro binding studies of cocaine have demonstrated that cocaine binds to the dopamine
transporter and inhibits 3H-dopamine uptake. Numerous ligands of several structural
types have been reported to bind at the dopamine uptake site, but it remains questionable
whether their binding sites are identical to that of cocaine. A structural analog og cocaine,
3H-WIN 35428, binds selectively and with high affinity to the dopamine transporter
complex.

Tissue preparation: Preparations are performed at 0-4°C uniess otherwise indicated.
Corpus striatum from male Wistar rats (150-200 g) is homogenized for 5-10 sec in 10 mi
NaH.PO, (50 mM, pH 7.4) using an Ultra-Turrax homogenizer. The suspension is



The processes in the reaction schene above are carried out in conventional
manner. The substituent Z in the above reaction scheme neans 0, or S. WO
97/ 30997 PCT/ EP97/ 00850 10
Starting materials for the processes described in the present patent
appl i cati on angolyfspesy or can be prepared by known processes pemER9T/00850
comercially available materials (see WO 95/28401). A conpound of the
i nvention can be converted to another cofpound of the invention using
conventional nethods. The products of the reactions descrjbed herein are
i sol ated by ceantituges atRy.000a:ier 13,min. Ake sipematant ig discarded and the pellet i§,
di'still ati on, resspentet AUSCHRIMNaHEPO,, phe7 4 (1000 mBperigad wrigihet tissuepandused ir t he
present invent.ion have been tested for their ability to bind to the
dopami ne traﬂ‘%“b‘g?%ae‘ﬁaifsn the following tests for in vitro inhibition of
[err]HHWN 35428. In vitro inhibition of [err]HWN 35428 bi ndi ng
sackgr ound:  CREA Rfubis78BHM HEAR/dPLAIEE 1524 MPor Wkt BANER dnd 2Bl 8l 1 WIN

on to I y

presunmably fu term nate neuronal signa mgﬁ renovi ng dopani ne

from t he synaPR428 (tnMqfinal coneeniration), rpiyedandincubatad for §P minat 236 ien-speciic
transporter |ghdisy i8ldelfrithéd usirgfddcalfe (B0FAM, fiRdl doficentratioh).teRinGybatier #e onel

hoan 0 bi ncSSPes S padee 1o Ep-2of buliot g PRPRA TGP el Ve OEICHHE o o
denonstrat ed fibra filteroordensuctiomarsd immetitatelywashed with § mmiivespoldtbafferaTite amdunbi t s

H dopan - | i "
T S Gl VAW R Mg A "

quest i onabl e Specific binding is total binding minus non-specific binding.

25-75% inhibition of specific binding must be obtained, before caiculation of an ICsy.
The test value is given as ICy, (the concentration (M) of the test substance which
inhibits the specific binding of 3H-WIN 35428 by 50%).

The resuits obtained by testing compounds of the invention are given in the following

table 1:
Table 1
Test Compound in vitro
ICs0 M

(1R,2R,38)-2-methoxymethyl-3- 0.015
(3,4-dichlorophenyl)-tropane,
(1R,2R,38)-2-ethoxymethyi-3- 0.035
{3.4-dichlorophenyl)-tropane,

The test results presented above show that the compounds of the invention binds with
high affinity to the dopamine transporter complex.

The compounds of the invention have also been tested for their ability to inhibit reuptake
of dopamine(DA) noradrenaline(NA) and serotonin(5-HT) in synaptosomes.



whet her their binding sites are identical to that of cocaine. A structural
anal og og cocaine, [err]HWN 35428, binds selectively and with high
affinity to the dopam ne transporter conplex. Tissue preparation:

Preparations are perfornmed at

O-4[err] C unl ess otherw se indicated. Corpus

striatum frowmowr3essyV star rats (150-200 g) is honogeni zed freu/EP9lddsseec i n

10 M NaH err]Pd err]

The suspension is WO 97/ 30997 2
PCT/ EP97/ 00850 11 centrifuged at 27,000 x g for 15 m n. The supernatant

di scarded and the pellet is resuspended in 50 MM NaH err]PJerr], pH 7.4
(1000 M peBagkgun@r i gi nal tissue) and used for binding assays. Assay:
tissue are added to 25 m of test solution and 25 m of
[err]HWN 35428 (1 nM final concentration), m xed and i ncubated for

Aliquots of 0.5 m

(50 MM pH 7.4) using an U tra-Turrax honogeni zer.
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of r ad: Ioact trithdpPnérintedital protbihe i ueﬁneﬁhﬁam wRe b synapioschidl upiare of| sHqui d
scinti ati

non- speci fi

obt ai ned, before calculation of an I(Jerr].

| err] (th

t he specific binding of
testing conpounds of the inventf mlP{WWt he follow ng table 1:

Tabl e

1

ohgr: 5"y s +Epct PG pSeekloMt ' i nalng mist e

The test value is given as

e concentrat i, err]kﬁlwlﬁ?'ggiﬁg%ﬂi@%%w e whi ch inhibits

Tigsue preparations: Preparations are performed at 0-4°C unless otherwise indicated.
Corpi striati from male Wistar rats (150-200 g) are homogenized for 5-10 sec in 100
volumes of ice-cold 0.32M sucrose containing 1 mM pargyline using an Ultra-Turrax
homogenizer. Monoamine oxidase activity will be inhibited in the presence of pargyline..
The homogenate is centrifuged at 1000 x g for 10 min. The resulting supernatant is then
centrifuged at 27,000 x g tor 50 min and the supernatant is discarded. The pellet (P,) is
resuspended in oxygenated (equilibrated with an atmosphere of 98% Og: 4% CO; for at
least 30 min) Krebs-Ringer incubation buffer (8000 mi per g of original tissue) at pH 7.2
containing 122 mM NaCl, 0.16 mM EDTA, 4.8 mM KC!, 12.7 mM Na;HPO,, 3.0 mM
NaH.PO,, 1.2 mM MgSO,, 1 mM CaCl,, 10 mM glucose and 1 mM ascorbic acid.

Assay: Aliguots of 4.0 ml tissue suspension are added to 100 pl of test solution and 100
M of 3H-DA (1 nM, final concentration), mixed and incubated for 25 min at 37°C. Non-
specific uptake is determined using benztropine (10 pM, final concentration). After
incubation the samples are poured directly onto Whatman GF/C glass fibre filters under
suction. The filters are then washed three times with 5 mi of ice-cold 0.9% (w/v) NaCl
solution. The amount of radioactivity on the filters is determined by conventional liquid

scintillation counting. Specific uptake is calculated as the difference between total uptake
and non-specific uptake.

25-75% inhibition of specific binding must be obtained, before calculation of an ICg,.

The test value is given as ICsp (the concentration (M) of the test substance which
intibits the specific binding of 3H-DA by 50%).

S
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results obtai ned by



Test Conpound invitrolderr] [err]M

(1R, 2R, 3S) - 2- met hoxynet hyl - 3- 0. 015

(3, 4-di chl or ophenyl ) -tropane, (1R 2R, 3S)-2-et hoxynet hyl - 3-

0.035 (3, 4-dichlorophenyl)-tropane, The test results presented above show
that the conpweordsesef the invention binds with high affinityctreprsivesse
dopam ne transporter conplex. The conpounds of the invention have al so been
tested for their ability to inhibit reupi;ake of dopam ne(DA)

nor adr enal i ne(NA) and serotoni n(5-HT) in synaptosones. WO 97/ 30997

PCT/ EP97/ 00850 12 Background: Specific neurotransmtter transporters/uptake
sites on nerve term nalis vireinhlbiion/of sHAmiradrendline (¥H-HA) waitakereur onal

signaling by renoving the neurgt jtters am ne, noradrenaline and
serotonin, respectively, from ﬁh‘é‘@é&‘%ﬁ’?%"&ﬂ%ﬁ?mﬁhe activity of the
transporter integral proteins can be masurad_ in vitro b;/v}synapt osonal

upt ake of [eﬂ_l_z_%?ln : Gl E) ﬁL nin,
respectivel y: SIsl}nt Vrl T nﬁp&kfﬁ?ﬁ%}s‘?&?ﬂfe” d%pam r!les fHeer r ﬁﬁﬁ%‘ﬁpt ake in
striatal synkippecampsforyimale Wistar &3s (150:290 g) arerhomagenized fer Satsagdn 108 ned at

0- 4[ er r] C unb@iifedbt it oMEEIIN SictdetdntalritigNl mMlpaigiiide sigEnTLTWE ar rats
(150- 200 g) vol umes of 1ce-cold 0.32M

sucrose cont g{"ﬁ?qr%g%g Wﬁﬁﬁé%% Llﬁ‘gﬁ“fs'fg e"y:?r;lfﬁlﬂ‘g'ég WF'?”ES?SmbwiB?-.
Monoani ne oxTHebamegehateiis gentrfuged lat1000h dofot tEIMind Théresultiresatpemaiht iPmedy| i ne.
centrifuged at 27,000 x g for 50 min and the superatant is discarded. The pellet (P,) is
resuspended in oxygenated (equilibrated with an atmosphere of 96% O.: 4% CO, for at
least 30 min) Krebs-Ringer incubation buffer (2000 ml per g of original tissue) at pH 7.2
containing 122 mM NaCl, 0.16 mM EDTA, 4.8 mM KC|, 12.7 mM NazHPQO,, 3.0 mM

NaH,PO,, 1.2 mM MgSO0,, 0.97 mM CaCl,, 10 mM glucose and 1 mM ascorbic acid.

Assay: Aliquots of 4.0 m tissue suspension are added to 100 pl of test solution and 100
l of 3H-NA (1 nM, final concentration), mixed and incubated for 90 min at 37°C. Non-
specific uptake is determined using desipramine (1 pM, final concentration). After
incubation the samples are poured directly onto Whatman GF/C glass fibre filters under
suction. The filters are then washed three times with 5 mi of ice-cold 0.9% (w/v) NaCl
solution. The amount of radioactivity on the filters is determined by conventional liquid
scintiltation counting. Specific uptake is calculated as the difference between total uptake
and non-specific uptake.

25-75% inhibition of specific binding must be obtained, before calculation of an ICs.

The test value is given as ICs; (the concentration (M) of the test substance which
inhibits the specific binding of 2H-NA by 50%).

In vitro inhibition of 3H-5-hydroxytryptamine (3H-5-HT, serotonin) uptake
in cortical synaptosomes

Tissue preparation; Preparations are performed at 0-4°C unless otherwise indicated.
Cerebral cortices from male Wistar rats (150-200 g) are homogenized for 5-10 sec in 100
volumes of ice-cold 0.32M sucrose containing 1 mM pargyline using an Ultra-Turrax



The honobgenate is centrifuged at 1000 x g for 10 mn. The resulting
supernatant is then centrifuged at 27,000 x g for 50 mn and the
supernatant is discarded. The pellet (P2) is resuspended i n oxygenated
(equilibrated with an atnosphere of 96% Jerr]: 4% CJerr] for at |east 30
m n) Krebs- RMOPERMAcubati on buffer (8000 m per g of origPRAEPIV8Ye) at
pH 7.2 containing 122 mM NaCl, 0.16 mM EDTA, 4.8 nMKCl, 12.7 nM
Na[err]HPJ err], 3.0 MM NaH err]PJerr]1#4 1.2 nMMgSJerr], 1 nMCaC [err],

10 mM gl uCORGnGYRRizdr. W]\@aﬁ'ﬁﬁg&idhséﬁétg?y »teig gaxﬁmbﬁé&_ o &esﬁncéoppmwaﬁ%_sz?e

suspensi on are added to 100 [er r%l t solution and 100 [err

[err] H DA ( Thenpmqgenale isconbiiuged at 109R x 9 fer 104BInaThe residiing sueematant iphen; [ ot

]§_7[ elrr] C. Nesthtﬁf?gwcatéi.g?ctupgtdteohmf}maé ﬁﬁtﬁﬁtaﬁs}srﬁkcﬁﬂﬁﬂﬂh@@bm C(it_ézm Elerr]lvi
i-nal concentration).. er cupat.i on.t he _sa es Q rectly onto

W e cx Poslfbendetin piigeried (Buianad ik Y pfitiBAG of e BIARTEPENT REr, Yaoheq

three tinmesleastt30 nEnyirels-Ringer-incubatiod bofiér(WWOR)mINeCy obaiginal tisaue) BhpH Z@ount  of

adi oact! vi bdruliing 12 it Nati 0 1 mM BT B3 RE), G877 4N Nagtis, oW

scintillation cou tlrrl&] Sgem I C UE ake is cal'culated as the
bet ween t ot BaHRQuale MihMIREA 139 CrElc10 MW glusosepandAwM ageerbic@rin of specific
bi ndi ng nust be obtained, before calculation of an I1Cerr]. The test val ue
is given as, Cerr] (the concentration ([er f the test substance which
PhCbi o 1 nAssYE Aliduots of % g SR SupeaBPn atadspdn o i oftetiEignon B
PCT/ EP97/ 0084 2H-3-HT(1\nM, ffinal icosdehirdtion)) mied [aad incubated fori3tminl dt 82°C. Nen+ | H- NA)
~uptake in hj .S ny e L on. tions are
per f or med a%&%?@% ?%Ed\é%%gﬁgég{ﬁ?@oé%ﬁ 1%@@%&%?%@5‘2&%& rom nal e
W star rat sinculsgiop e sginples eretpotedairectly onfodVhaman GELE glpss fikowtiltess undes  of
i ce-col d 0. 3gdvoR e Gitérs G ther Washed thréd\inied! Vit 8 mof ikelddfl 0gbs WA Radiur r ax
solution. The amount of radioactivity on the filters is determined by conventional fiquid
scintillation counting. Specific uptake is calculated as the difference between total uptake
and non-specific uptake.

25-75% inhibition of specific binding must be obtained, before calculation of an {Csp.

The test value is given as ICg (the concentration {(uM) of the test substance which
inhibits the specific binding of 2H-5-HT by 50%).

Test results obtained by testing compounds of the present invention appear from the
below table:
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(150-200 Q) sec 109 vol s aqf cold 0.32M
sucrose contfai ﬁ?ﬁﬁ%@?@ﬁa {h e u5| ng a*’]:pUI t r?a-T r'rax V\D$§7/ 3q997
PCT/ EP97/ 00gH8.4-dichlorophenyl) t"Cipaﬂe.

The results presented above show that the compounds tested efficiently inhibits reuptake
of dopamine, noradrenaline and serotonin in synaptosomes.

Pharmaceutical Compositions

While it is possible that, for use in therapy, a compound of the invention may be
administered as the raw chemical, it is preferable to piesent the active ingredient as a
pharmaceutical formulation.

The invention thus further provides pharmaceutical formulations comprising a compound
of the invention or a pharmacsutically acceptable salt or derivative thereof together with
one or more pharmacsutically acceptable carriers therefor and, optionally, other
therapeutic and/or prophylactic ingredients. The carrier(s) must be “acceptable” in the
sense of being compatible with the other ingredients of the formulation and not
deleterious to the reciplent thereof.

Pharmaceutical formulations include those suitabie for oral, rectal, nasal, topical
(including buccal and sub-lingual), vaginal or parenteral (including intramuscular, sub-
cutaneous and intravenous) administration or in a form suitable for administration by
inhatation or insufflation.



14 honogeni zer. Mnoam ne oxi dase activity will be inhibited in the
presence of pargyline. The honogenate is centrifuged at 1000 x g for 10
mn. The resulting supernatant is then centrifuged at 27,000 x g for 50 mn
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15 Tabl e 2 Formulations containing ten (10) milligrams of active ingredient or, more broadly, 0.1 to

one hundred (100) milligrams, per tablet, are accordingly suitable representative unit

dosage forms.

The compounds of the present invention can be administrated in a wide variety of oral
and parenteral dosage forms. it will be obvious to those skilled in the art that the following
dosage forms may comprise, as the active component, either a compound of the
invention or a pharmaceutically acceptable sait of a compound of the invention.

For preparing pharmaceutical compositions from the compounds of the present invention,
pharmacsutically acceptable carriers can be either solid or liquid. Solid form preparations
include powders, tablets, pills, capsules, cachets, suppositories, and dispersible granules.
A solid carrier can be one or more substances which may also act as diluents, flavouring
agents, solubilizers, lubricants, suspending agents, binders, preservatives, tablet
disintegrating agents, or an encapsulating material.

In powders, the carrier is a finely divided solid which is in a mixture with the finely divided
active component.

In tablets, the active component is mixed with the catrier having the necassary binding
capacily 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, methylceliulose, sodium



Test conpound DA- upt ake NA- upt ake 5-HT-uptake ICJerr](nM
1 err](nM ICferr](nM (1R 2R, 3S)-2- net hoxynet hyl - 3- 10

2 10 (3, 4-dichl orophenyl)-tropane; (1R 2R, 3S)-2-et hoxynet hyl - 3-
8 3.2 11 (3, 4-di chl orophenyl)-tropane, I(l

R 2R 39)-2- pH¥Ay1onet hyl -3- 4.3 2.8 /EPI7/00850

(3, 4-di chl orophenyl)-tropane, The results presented above show that the
conpounds tested efficiently inhibits r&uptake of dopam ne, noradrenaline
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ot her ther appadidzéngk8¢aPbe MedRBEbIRbNS duitadiefdr SRl &dmidiSParedr ri er (s) nust be
"acceptable” in the sense of being conpatible with the other ingredients of

the formul ation and not deleterious to the recipient thereof.
Phar maceut i (Rok plepdringlsappositaties, atibw tiisiting e, stioh hﬁbdtﬁxilﬁfofmlacidrgmlér(ﬂes nasal ,
topi cal (inc ' (o Sul-l i a I. N tera
(i ncl uding iéﬁ#&é’?r%g@& 'gﬁ,ﬂ @E\ged a@'ﬁt‘%ﬂ%@ﬂ%@?@‘?ﬁﬁ%%Peeg%ﬂgﬁ'g eﬁ'l'ssl‘f rati on or
i n a form suhareinl as bysliringinfiha imoites horaegepqus minturedis then poured fnte edrivenienin .

sized molds, allowed to cool, and thereby to solidify.

Formulations suitable for vaginal administration may be presented as pessaries, tampons,
creams, gels, pastes, foams or sprays containing in addition to the active ingredient such .
carriers as are known in the art to be appropriate.

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

The compounds 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-ﬂlléd syringes, small volume
infusion or in muiti-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 formulatory agents such as suspending, stabilising and/or dispei'sing agents.
Alternatively, the active ingredient may be in powder form, obtained by aseptic isolation of
sterile solid or by lyophilisation from solution, for constitution with a suitable vehicle, e.g.
sterile, pyrogen-free water, before use.

Aqueous solutions suitable for oral use can be prepared by dissoiving the active

component in water and adding suitable colorants, flavours, stabilizing and thickening
agents, as desired.

Aqusous 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 gums,
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16 The conpounds of the invention, together with a conventional adjuvant,
carrier, or diluent, may thus be placed into the form of pharnmaceuti cal
corrpOS|t|ons and unit dosages thereof, and in such form rray be enpl oyed as
solids, suchY%¥¥ets or filled capsules, or |iquids suctP é‘“’?% ons,

suspensions, emul sions, elixirs, or capsules filled with the sane, all for
oral use, in the form of suppositories "r rectal administration; or in the

formof stekddf, ineihgeénaiak@ sseihmtdamaﬁy.ﬁaﬁymuisgu 8 Gther Well khoieH fpending
subcut aneousé use pharmaceutical conpositions and unit dosage forms

t her eof may® ri se conventional ingredients in conventional proportions,
with or without additional active conpounds or principles, and such unit
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either a conpound of the invention or a pharmaceutically acceptable salt of
a conpound dor topisali administiation tofie epidermisithewcompoundseaceorting & the iwpation mmayns f r om

the conpoun mﬂ% Lottt
carriers caﬂﬁbéeﬂnei Ii% SO 9{1}5 ?ﬁ& (gm'gaf ffor m g@éh%t?‘gt | ontsaﬁtigrbic ude
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which is in a mxture with the finely divided active conponent.

Formulations suitable for topical administration in the mouth include lozenges comprising

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 glycerin or sucrose

and acacia; and mouthwashes comptrising the active ingredient in a suitable liquid carrier.

Solutions or suspensions are applied directly to the nasal cavity by conventional means,
for example with a dropper, pipette or spray. The formulations may be provided in single
or multidose form. In the latter case of a dropper or pipette, this may be achieved by the
patient administering an éppmpriate, predetermined volume of the solution or suspension.
in the case of a spray, this may be achieved for example by means of a metering
atomising spray pump.

Administration to the respiratory tract may also be achieved by means of an aerosol
formulation in which the active ingredient is provided in a pressurised pack with a suitable
propellant such as a chlorofiuorocarbon (CFC) for example dichlorodifluoromethane,
trichlorofluoromethane, or dichlorotetrafluoroethane, carbon dioxide, or other suitable gas.
The aerosol may conveniently aiso contain a surfactant such as lecithin. The dose of drug
may be controlled by provision of a metered vaive.



In tablets, the active conponent is mxed with the carrier having the

- necessary binding capacity in suitable proportions and conpacted in the
shape and size desired. The powders and tablets preferably contain from
five or ten to about seventy percent of the active conpoungcnégb%agbe
carriers are“ﬁﬁﬁﬁ@?fun1carbonate, magnesi um stearate, talc, 'sugar act ose,
pectin, dextrin, starch, gelatin, traga%anth, nmet hyl cel | ul ose, sodi um WO
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sol uti ons. injection liquid preparations can be
formul ated as sol utions in aqueous polyethylene glycol solution. The

conpounds  agy@ihYeblfbd! BrrhdifioRs Sipidd tb GivE Bldiined Bibadd bt thd Setildingidugheed T Or

par ent er al
may be employed.

The pharmaceutical preparations are preferably in unit dosage forms. in such form, the
preparation is subdivided into unit doses containing a_ppropﬁate guantities of the active
component. The unit dosage form can be a packaged preparation, the package
containing discrete quantities of preparation, such-as packeted tablets, capsules, and
powders n vials or ampouies. 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 are
preferred compositions.

Method of Treating

The compounds of the present invention are useful in the treatment of disorders or
diseases responsive to the monoamine neurotransmitter re-uptake inhibiting activity of the
compounds. This activity of the compounds of the invention make them extremely useful
in the treatment of, parkinsonism, depression, obesity, narcolepsy, drug abuse, e.g
cocaine misuse, attention-deficit hyperactivity disorders, senile dementia and cognitive
dysfunction as well as other disorders sensitive to the monoamine neurotransmitter
reuptake-inhibiting activity of the compounds. The compounds of this invention may
accordingly be administered to a living animal body, including a human, in need of



adm nistration (e.g. by injection, for exanple bolus injection or
continuous infusion) and may be presented in unit dose formin anpoul es,
pre-filled syringes, small volune infusion or in nulti-dose containers with
an added preservative. The conpositions may take such for as spensi ons,
sol utions, oVOHMP& ons in oily or aqueous vehicles, and gg?]"r Bﬁy’%%ﬂ

formul atory agents such as suspendi ng, @ét abi i sing and/ or dispersing
agents. Alternatively, the active ingré&dient may be in powder form

obt ai ned byreatwegit, atleviatioh Adrietvinationssf an idd&a&ﬁdsdocﬁtedmitﬂ orogdpohsigeatbi on from
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suspensi ons sw ta or oral use can di spersi 3% the finely
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sol utions, suspensions, and emul sion h

ese preparations may contain, in
addition to the active corrponent colorants, flavours, stabilizers,
buffers, argg. iﬂdﬁhﬁhtrﬁﬁ&ietﬁﬁédlﬁ HhidhUEE el Rriown rdms BRddministratiod. i ckener s,
sol ubi l'i zi nﬁga@ent S sgm nistration to the

epiderms t 8?‘&?(?3[%@ %‘E%P&.%“@ kP%qut °°f§9§'m"f ﬂmﬁay be fornmul ated as

oi ntnments, creans or lotions, or as a transdernmal patch. QO ntnents and
The following examples will illustrate the invention further, however, they are not to be
construed as limiting.



creans may, for exanple, be formulated with an aqueous or oily base with
-the addition of suitable thickening and/or gelling agents. Lotions may be
formul ated with an aqueous or oily base and will in general also contain
one or nore enul sifying agents, stabilising agents, dispersing agents,
suspendi ng aQ@HF@F”%hickening agents, or colouring agents.’ﬁﬂﬁ%ﬁ ons
suitable for topical admnistration in the nouth include | ozenges
conprising active agent in a flavoured #ase, usually sucrose and acacia or
tragacant h; pastilles conprising tmaégﬁﬁwq ingredient in an inert base
such as gelatin and glycerin or sucrose and acaci a; and nout hwashes
conprising the active ingredient in a suitable liquid carrier. Solutions or
suspensi ons (yAfhydecgeninethétByllebtgr.t 0 t he nasal cavity by conventional neans,
for .exanple with a dropper, pipette or spray. The fornul ati ons nay be

provided in single~Ngy ledose form Ky theohtter egse ofoome dr opper or
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under ice cooling. The solution was stirred at ambient temperature for 16 hours and was
concentrated in vacuo. The residue was ice cooled and made basic by addition of a
sodium hydroxide solution (10 M, approximately 100 mi) and was extracted 5 times with
diethyl ether. The combined organic phase was dried and concentrated in vacuo yielding
oil, which was distiiled in vacuo (70-74° C, 1 mBar) yielding the title compound as clear
oil.

Altematively (-)-Anhydroecgonine methyl ester was prepared as follows:

103 g (3.05 eqv.) sodium in 3.25 | abs ethano! was added 3 | ethylacetate (HPLC grade)
and 500 g of cocaine hydrochloride. The reaction mixture was refluxed for 2.5 hours.

150 mi of acetic acid was added, pH ~ 8, followed by 1.5 { of toluene. 2 | of solvents was
evaporated under reduced pressure. Another 2 | of toluene was added, and another 2 | of
solvents evaporated. This treatment was repeated once more. The total addition of
toluene was 5.5 | and about 6 | of solvents was evaporated. The reaction mixture was
filtered and the salts was washed with total 1 | of toluene. The solvent was evaporation
under reduced pressure and the residue , 570 g, was distilled using a 15 cm Vigreux-
column. Ethylbenzoate was distilled at 12 mmHg, b.p. 80-95 °C and the titie compound
was distilled without the Vigreux-column at 0.2-0.4 mbar, b.p. 56-80 °C. The product was
a clear, yeliow liquid.

Yield: 218 g (76 %).



starch, starch derivatives such as hydroxypropyl net hyl cellul ose and

pol yvi nyl pyrrolidone (PVP). Conveniently the powder carrier wll forma gel
in the nasal cavity. The powder conposition nay be presented in unit dose
formfor exanple in capsules or cartridges of, e.g., gelatin, or blister
packs from wHOHBHZ powder may be administered by means ofPCEEPYEOer. |n
formul ations intended for admnistration to the respiratory tract,

i ncludi ng intranasal fornulations, the22onpound will generally have a snall
particle size for exanple of the order of 5 mcrons or less. Such a
particle size may be obtained by nmeans known in the art, for exanple by
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be a capsul e, tablet, cachet, | ozenge itself, or it can be the
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for oral adm nistration and I'fqui ds for intravenous adn1n|strat|on are
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solution of (-)}-anhydroecgonine methyl ester (21.7 g, 120 mmol) in 100 ml absolute

diethy! ether was added over 1/2 hour. The reaction was stirred one hour at -20° C and

the reaction was quenched in one of the following two ways:

1) The reaction mixture was stirred into 250 mi crushed ice and the water phase was
made acidic by addition of approximately 100 ml 4 M hydrochloric acid. The organic
phase was discharged and the water phase was washed with 100 mli diethyl ether. The
water phase was made basic by addition ot 25% ammonium hydroxide solution, and was
then saturated with sodium chloride and was finally extracted three times with diethyl
ether. The combined organic phase was dried and concentrated in vacuo vielding oil
which was distilled in vacuo (150-160° C, 2 mBar). This method yielded a mixture of two
stereoisomers (2S/2R - 1/3) which was separated by column chromatography using a
mixture of diethyl ether and pentane (1 + 1) + 1% triethyl amine as eluent. The crude
products were triturated in pentane yielding (1R,2S,3S)-2-carbomethoxy-3-(4-
fiuorophenyl)tropane, white crystals m.p. 91-92° C and (1R,2R,3S)-2-carbomethoxy-3-(4-
fluorophenyi)tropane, white crystals m.p. 65-66° C.

2) The reaction mixture was cooled to -78° C and a solution of trifluoroacetic acid (20
ml, 250 mmol) in 50 mi diethyl ether was added over 10 minutes. The cooling bath was
removed and when the temperature had reached 0° C the mixture was stirred into 700 m!



accordingly be admnistered to a living ani mal body, including a human, in
need of WO 97/ 30997

PCT/ EP97/ 00850 20 treatnent, alleviation, or elimnation of an indication
associated wth or responsive to nonoani ne neurotransmtter

upt ake- i nhi bi WQRJBTi vity. This includes especially parki nFGAELF/00850
depression, obesity, narcol epsy, cocai ne abuse, attention-deficit
hyperactivity disorders, senile dementia®®and menmory dysfunction in ageing.
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P.o. 1reans peroral, which is a well known route of adm nistration. The

foll owi ng ex I wWill illustrate the invention_f he wever, they are
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PCT/ EP97/ 008 ben&rtropara,piethod 2( enly AR,2S3S)cabomethoxy-Bibghzyitwpane widsaabtained

without contamination of the other isomer, as oil, which crystallize upon standing, m.p. 53-

54° C. (1R,2R,38)-2-Carbomethoxy-3-benzyitropane was obtained by isomerisation of the
mixture as described in example 3.

(1R,2R,38)-2-Carbomethoxy-3-(4-chiorophenyl)tropane and (1R,28,3S)-2-carbomethoxy-
3-(4-chlorophenyl)tropane, method 2. The two isomers were not separated but the
mixture was isomerized as described in example 3.

@ R,ZR.38)-2-0arbomethoxy—3-(4-chlorop'henyl)h'opane, {1R,28,35)-2-cartbo-methoxy-3-
(4-chlorophenyl)tropane, (1S,2S,3R)-2-carbomethoxy-3-{4-chioro-phenyi)tiropane and
(1S,2R,3R)-2-carbomethoxy-3-(4-chlorophenyi)tropane, method 2. The two sets of
enantiomeric pairs were not separated but the mixture was isomerized as described in
example 3.

(1R,2R,3S)-2-Carbomethoxy-3-(4-methylphenyl)tropane and (1R,2S,3S)-2-carbomethoxy-
3-(4-methylphenyl)tropane, method 2. The two isomers were not separated but the
mixture was isomerized as described in example 3.

(1R,28,3S)-2-Carbomethoxy-3-(2-naphthyljtropane and (1R,2R,35)-2-carbo-methoxy-3-
(2-naphthyl)tropane, method 2. Grignard reagent made by addition of a mixture of one
equivalent 2-bromonaphthalene and 1,2-dibromoethane in diethyl ether to a refluxing
suspension of two equivalents of magnesium. Both products were white crystalline
compounds with m.p. 79-80° C and m.p. 86-87° C respectively.

{1R,2R,3S)-2-Carbomethoxy-3-(1-naphthyl)tropane and (1R,28,3S)-2-carbo-methoxy-3-
(1-naphthyl)tropane, hydrochioride, method 2. Grignard reagent made by addition of a
mixture of one equivalent 1-bromonaphthalene and 1,2-dibromoethane in diethyl ether to
a refluxing suspension of two equivalents of magnesium. The titie compounds were



(1R, 2R, 3S) - 2- Car bonet hoxy- 3- benzoxyt ropane, hydrochloride (100 g, 0.29 nol)
was refluxed in 1000 M 1 M hydrochloric acid for 18 hours and the -sol ution
was ice cool ed. Benzoic acid was collected by filtration and the filtrate
was concentrated in vacuo. Trituration of the residue with ethanol and
filtration ymwaeemsr 1R 2R, 3S) - 3- hydr oxy-t ropane- 2- car boxy|P&FEP97/00850
hydrochl oride as a white crystalline conpound which w thout further
purification was dried and refluxed in phosphorous oxychloride (50 m) for

(150 1) e PRI BENAT 3 A8 SFRIAS Emicind HH A58 RN df indihaiR 1)

anbi ent temsemml&!ﬂe for 16 hours and was concentrated in vacuo. The residue
was ice cool ed and nmade basic by addition of a sodi um hydroxi de sol ution

10 M appragxi etrac ed 5 ti ] di et hyl et her.

The conbr hedraasHLcamanattnista Banarprauhteane sdinaldskaio ) Ml di ng

oi |, whi ch warbonlethbxy-3-(34-dichiorephenyljtropane] nethold 2CBoth prdsiacts wereswhliiteng the titl e
d t hyl t

repared as P SrhaoyBld WiliAG, $Ereh G and 0 ARRBABYIS, TP T OV 16"

added 3 | ethylacetate (HPLC grade) and 500 g of cocai ne hydrochl oride. The

reaction m Mu&&m\e’ﬁmreu«n% 5@2-@3&%@-&(&5%&%@&9& ﬁ&ab&neaC' d was

added, pH - fol | qwe sol ven was evapor at ed
under r educé& ?B%ﬂ?'ﬁe'eiﬁ%?ﬁgé) %‘CE &'8%’%‘?%4'\%@'%8% Nt her 2 1
of solvents puparemfstngd+ -)?&nhydrd:eegomwmbmymter apsiatting matesial, nethed 2The t ot al

addi tion of “Bl"ugm)zig&?éﬂ gﬁﬁﬁ%&%ﬁﬂmeﬁfﬂpﬁf sol vents was evaporated. The

reaction m xture rrtere e Salts Wwas washed with total 1 | of
t ol uene. The sol vent was evaporation under reduced pressure and the

resi due, Q1§es 2Qh|%5inbtb:8ﬁ-31§0ﬂ&lﬁor$ﬁ1ef@t}€p€ﬁ& Wés ms,ngrn{wogenzoat e

was distilled | e conpound was
distilled w& h%@?‘ﬂ&‘m%sé‘ﬂﬁ's@ﬂ%m a5 ?Vqﬁsﬁ’fﬁf’ n ﬁ‘aﬂ‘p'%% 80 [err]C.
The product was a clear, yellow liquid. Yield: 218 g (76 %.

(1R,28,3S)-2-Carbomethoxy-3-(4-phenyl-phenyl)tropane and (1R,2R,3S)-2-
carbomethoxy-3-(4-phenyl-phenyl)tropane, method 2. Both products were white
crystalline compounds with m.p. 130-132° C and 95-96° C respectively.

(1R,28,35)-2-Carbomethoxy-3-(4-t-butyl-phenyl)tropane-and (1R,2R,3S)-2-

carbomethoxy-3-(4-t butyl-phenyl)tropane, method 2. Both products were white crystalline
compounds with m.p. 84-85° C and B3-84° C respectively.

Example 3

{1R,2R,3S)-2-Carbomethoxy-3-benzyltropane, hydrochloride.

;ﬁ ?Rcoom
To a solution of (1R,2S,3S)-2-carbomethoxy-3-benzyltropane (5.6 g, 20.5 mmol) in
absolute methanol (100 ml) was added a solution of sodium methanolate in methanol (2

M, 2 mi) and the mixture was refluxed for 16 hours. The reaction mixture was
concentrated in vacuo and the residue was dissolved in diethyl ether and was washed

with water. The organic phase was dried and concentrated in vacuo. The crude product




WO 97/ 30997 PCT/ EP97/ 00850 22
Example 2 (1R 2S, 3S) - 2- Car bonet hoxy- 3- (4-f | uor ophenyl ) tropane and :
(1R, 2R, 3S) - 2- car bonet hoxy- 3-(4-fl uorophenyl)tropane [err] Gignard reagent
was nmade in a three necked reaction flask equi pped with nechani cal
stirring, an Wao#EM#%e condenser and a pressure equilibrat eRCYERIEMS0 s ng
4- brono- fluorobenzene (27.5 m , 250 nmmol) and magnesiumturnings (6.3 g,
260 nmmol ) in 250 nm absolute diethyl eti8 . The solution of grignard
reagent was ] HedHb ' 3 Vélhétand partar hyl
ester (21.7 %%L@geérr%oﬁo)a&# 100 '%@&%?"g?e'ﬂg‘f“&a@?n% heé wag adde(gqi)ver

1/ 2 hour. ThB + Bakiethyharine as elupnt ¥isldingd1RSRSS) 2-catiomethoxysS-Penzvitrepaneiash was
quenc hgd_ in anéa\(g afssélﬁtbnfoﬁhis(mdwt ih\dﬁthgﬁétﬁér ahd sﬂ'ﬂr]yeqtimddim oha xblution owgs
stirred into . CLUS L C 1 ne wat e I di.c by
addi ti on of @ﬁ‘iﬁ”&@f%ﬁ"&'&ﬁ%&ﬁ°‘ﬁ?ﬁﬁgﬂﬁ%‘?@8ﬁﬁ %rﬁynﬁﬁﬁag}'%ihﬁfﬁgﬁg%aﬁpc phase
was di schar gt88-t808Ct he wat er phase was washed with 100 m diethyl ether.
The wat er phase was made basic by addition of 25% ammoni um hydr oxi de
solution, and was then saturated with_sodiumchloride and was finally
extracted three tines with diethyl etFmprlefe conbi ned organi c phase was
dried and concentrated in vacuo yielding oil which was distilled in vacuo
(150-160[erré C, 2 EBar))a This method yielded a m xture of two

st er eoi somer &' CRARGMEROXYFYPPINONG a5 separated by col unm chr omat ogr aphy
using a mxture of diethyl ether and pentane (1 + 1) + 1% triethyl am ne as
eluent. The crude products wege triturated i n_hpentmyi el di ng

(1R, 2S, 3S) - 2- car bonet hoxy- 3- Eﬂ uor ophenyl )t ne, white crystals mp.
91 -92[err] C and (1R 2R, 3S) #2- c& bonet hoxy- 34 4-\f | uor ophenyl ) t r opane,
white crystals mp. 65-66[err] C ° o

To a suspension of sodium hydride (3.2 g 80%, 107 mmol, prewashed in cyclohexane)
and dimethylcarbonate (9.13 mi, 108 mmol) in absolute cyclohexane heated to reflux
temperature, a solution of (+-)-3—tropanoné (6.9 g, 50 mmol) in 50 ml absolute
cyciohexane was added over 15 minutes. No hydrogen evolution was apparent so 0.2 mi
methanol was added. The reaction mixture was stirred over night at reflux temperature _
and after cooling to ambient temperature 75 ml water was carefully added. To the water
phase was added 40 g ammonium chloride and the resulting mixture was extracted 8
times with methylene chloride. The combined methylene chloride organic phases were
dried and concentrated in vacuo followed by column chromatography of the crude product
using methylene chioride with indreasing amounts (up to 10%) of methanol as eluent. The
fractions containing the product were concentrated in vacuo and the resulting oll was
subjected to Kugelrohr destillation (1 mbar, 120° C, yieiding the title compound as orange
crystals, m.p. 104-107° C.

Example 5

2-Carbomethoxy-3-hydroxy-tropane, hydrochloride.

~N COOMe ~N COOMe

N - AN

o] OH



2) The reaction m xture was cooled to -78[err] C and a sol ution of
trifluoroacetic acid (20 m, 250 mmol) in 50 mM diethyl ether was added
over 10 m nutes. The cooling bath was renoved and when the tenperature had
reached O C the m xture was stirred into 700 m WO 97/ 30997

PCT/ EP97/ 008380 92®9Mat er. The pH of the water phase was adj BEVERP7IO008SPH 1 by
addi tion of concentrated hydrochloric acid foll owed by aqueous work up and
purification in the same way as descrilasd above. This method yielded a

I xt f S 2/ 1 Th d
T O AR R Rk Senblth o i T ARG
(1R 2S, 3S) -ia-75a mbwethahaxgald toh8s G was mdmumtbnmuymdem & 450 mmol)

R, 2S, 35) - 2- Ry ho AR Wis §urfmary4 AR 3RS oot RSN RS qunbARLby it am nat i on

of the other j|soner, as ol |c cra/sta I|ze ugon stand mp. 53- 54
C. (1R 2R, 3%gditionehe W%W?F‘E%P"B?“tﬁa&?d%rl sation
of the m Xt yHcRo.aWatek{a00 mmslaadammhe was adjusted to 3 by addition of

OB 25 55) Gt ARG SRR RBR R ey
i soner s wer diethyitethpe pl ves adjustad ta ticbyradditiom ef coneentratedammoabivalydebxideranted i n

exanpl e 3. g'l'car%g" vr_la% Qﬁé&%k@?ﬁs%&%&ﬂ&e% %Hﬁ&y CohdeRRARR in

1R, 2S, 3S
ElS 28, 3R§ mam@ﬁéﬂww?h wag qlsaqmeeﬁrbetpmhsﬂﬂ)aqdeﬁwam?d hydrochioric

(1S, 2R 3R) - Rcuamaﬁamsy*w&naaﬁdr i Vb MBEARMNihg SR REIISYIBIBE e tifd1e tWo sets

of enantioneric irs h méau&ar ated but the m xture was isonerized as
descri bed i PR F%a%am?'f Ous p
R, 2R, 3S) - 2- Car bonet hoxy- 3- (4- net hyl phenyl ) tropane and

(1R 2§, 39) - Q‘sﬁ.@% il aB&S’ Iéycﬁw@%roﬁgﬂéﬁ' YBRRBNY dolid, YRR Made Wk Biftflarivay Udfg! VWO

| Ssoners wer
as starting matenal (18)-2-carbomethoxy-3-tropanone obtained by resolution as

described in J. Med. Chem., 37, 2007(1994),0f the compound obtained in example 4.
Example 6
(1RS)-Anhydroecgonine methyl ester.

N COOMe “N COOMe
-
OH _
A mixture of 2-carbomethoxy-3-hydroxy-tropane, hydrochloride obtained in example 5 (0.5
g, 2.1 mmol) and thionyl chioride (0.4 mi, 5.3 mmol) was stirred at 60° C for two hours
resulting in a clear solution. After cooling to ambient temperature crushed ice was added
and pH was adjusted to 11 by addition of concentrated ammonium hydroxide. The mixture

was extracted twice with methylene chiloride and the solvent was removed in vacuo
yielding the fitie compound as oil which was destilled, 1 mbar 70-85° C.

(1S)-Anhydroecgonine methyl ester, oil, was made in a similar way using
(1S)~carbomethoxy-3-hydroxy-tropane obtained in example 5 as starting material.



m xture was isonerized as described in exanple 3.

(1R, 2S, 3S) - 2- Car bonet hoxy- 3- ( 2- napht hyl )t ropane and

(1R, 2R, 3S) - 2- car bo- et hoxy- 3- (2-napht hyl)tropane, nethod 2. Gignard
reagent made by addition of a m xture of one equival ent 2-brononapht hal ene
and 1, 2-di br oN22¥9892 i n diethyl ether to a refluxing suspeﬁ&T@ﬁ’g‘mﬂ\o
equi val ents of magnesi um Both products were white crystalline conpounds
with mp. 79-80 C and mp. 86-87 C respedtively.

(1R 2R, 3S) - 2- Car bonet hoxy-3- (1 -napht Igyg,)“g,g gpane and

(1R 2S, 3S) - 2- car bo- met hoxy- 3- (1-naphthyl)tropane, hydrochloride, nethod 2.
&ignard reagent made by addition of a m xture of one equival ent

1- br ononapht lytk,2R8SRERNoimethyli2kuasitimtiony:s-(3,4-didhlotobliénybtrdpanet 0 a ref | uxi ng
suspensi on of two equival ents of magnesium The title conpounds were WO
97/ 30997 PCT/ EP97/ 00850 24

i sol ated as respectively a-yhi ge cryst alline ‘,}:ompg&gg, m p. 133-135[err] C
and an anor phous conpound. —X —

(1R, 2S, 3S) - 2- Car bonet hoxy- 34 3, A@ Por opheryl ) tT e®and (1R 2R 3S)-2-
car bonet hoxy- 3- (3, 4-di chl orophenyl ) tgopane, nethod 2.°gBot h products were

white cryst aIA &&ﬁﬁ{%mﬁﬁ%;r#é%?eabw%z(s?ﬂdignlgrgpq\e?\gﬂj-?rg&a%rer(&.T %, 27 mmol)

respectively.
(1R, 2R, 39) - 2-and 22 Reithiaroethid-chidroformatel(1 426 ol HO6 wimdi)in derteluem{d 00 ind) waisant | oner e

1S, 2S, 3R) - 2- . i :
() eyt SERBRREL ALY b oot bl O SRyl fuc T e BaRRE) 5,00
by i soneri satWas@dgded methieneehioride which syhsequently was washed with water. The organic
(1S, 2S, 3R) - 2-phasdwasdra@ aiid Soricantfel yﬁ_;ﬁ%goma&wadéwmwms:sm &d using
e

exanpl e 3. | ( PRoaesed ol Bt o F fime At FyPE [Reifin FRMBHNE and (1

R, 2R, 3S) - 2- thereafter was stirred at ambient temperature for 18 hours. Concentrated ammonium
hydroxide was added (pH >7), and the mixture was extracted twice with diethyl ether. The
combined organic phase was dried and concentrated in vacuo yielding the title compound
as oif which was used without further purification. '

Example 8

(1R,2R,3S)-N-Normethyl-N-(tert-butoxycarbonyl)-2-carbomethoxy-3-(3,4-

dichiorophenyl)tropane
H

] H coome BocN COOMs
R T

- c

A solution of (1R,2R,3S)-N-normethyl-2-carbomethoxy-3-(3,4-dichioro- phenyl)tropane (7
9, 22.3 mmol) and di-tert-butyi-dicarbonate (7.7 mi, 33.6 mmol) in dry tetrahydrofurane
(50 ml) was stirred at room temperature for one hour.The reaction was quenched by
addition of ice (100 ml) and the mixture was extracted twice with diethylether which was
dried and concentrated in vacuo yielding the title compound as oil, which was used
without further purification.




car bonet hoxy- 3- (4- phenyl - phenyl )tropane, nethod 2. Both products were white
crystalline conpounds with mp. 130-132[err] C and 95-96[err] C
respectively. (1R, 2S, 3S)-2-Carbonet hoxy- 3-(4-t-butyl -phenyl)tropane and
(1R, 2R, 3S) - 2- carbonet hoxy- 3-(4-t butyl - phenyl )tropane, nethod 2. Both
products wer WOMBM87 cryst al | i ne conpounds with m p. 84-85] FCHEPYI/AY
83-84[err] C respectively. Exanple 3

(1R, 2R, 3S) - 2- Car bonet hoxy- 3- benzyl trop®%, hydrochloride. [err] To a

sol ution of (1R 2S, 3S)-2-carbonmet hoxg;2a ﬁ pzyltropane (5.6 g, 20.5 mmol) in
absol ute nmethanol (100 m) was added a sol ution of sodi um nethanolate in
methanol (2 M 2 m) and the mxture was refluxed for 16 hours. The

reaction nmM ¥RYSES)AHYERRGMeihyRE-@diuofbprasslfopand. t he resi due was dissolved in

di et hyl et her and was washed with water. The organi c phase was dried and -

concentrated in vacuo. The cr pr oduct WO 97/,;30997
PCT/ EP97/ 00850 25 was puril col umm chr ography using a m xture of
di et hyl ether and pentane 41 F1% 71 et bl &s el uent yielding

(1R 2R, 3S) - 2-car bonet hoxy- 3- benzyl tropane as oil. By dissolution of this
product in W6 asuspensiomefdithitm aksoinsischydride o, 21t mmaly in diethyl ather (30 rol), at

hydrochl ori Fooﬁﬁ drtutl, Gl Sd tionlof %Mrﬁnﬁiﬂ Bajed as white
crystals, ?ggré‘ ?é&wﬁpﬁ% ég‘ﬁ%?ar ﬂet oxy-3 tropar?gz [err] To a
suspensi on @F repbanyiiFPPANe: (5 @c 1§ mmol) in Hium! le Riper- The feaglicncampleted after
cycl ohexanegtirring for 10 minutes and was quenched by addition of 0.8 ml water, 0.8 m! sodium

hydroxide (15%) and 2 mi water. The aluminum salts were removed by filtration and the

solvent was removed in vacuo leaving oil. The title compound precipitated upon trituration

with pentane as white crystals, m.p. 79-80°C.

The following compounds were made in a similar way:

(1R,2R,38)-2-Hydroxymethyl-3-{4-fluorophenyl)tropane, white crystals, m.p. 169-
170°C.

(1R,2R,3S)-2-Hydroxymethyl-3-(3,4-dichiorophenyl)tropane, white crystais, m.p. 145-150°
C.

(1R,2R,3S)-N-Normethyl-N-(tert-butoxycarbonyi)-2-hydroxymethyl-3-(3,4-
dichlorophenyijtropane, oil.

(1R,28,38)-2-Hydroxymethyl-3-(3,4-dichlorophenyl)tropane, white crystals, m.p. 83-
89°C.

A racemic mixture of (1R,2R,38)-2-Hydroxymethyl-3-(3,4-dichlorophenyijtropane and its
enantiomere (1S,2S,3R)-2-Hydroxymethyl-3-(3,4-dichlorophenylijtropane, m.p. 186-
187°C.

(1S,2S,3R)-2-Hydroxymethyl-3-(3,4-dichlorophenyl)tropane, m.p. 179-184°C.

(1R,2R,35)-2-Hydroxymethyl-3-(4-chiorophenyl)tropane, white crystals, m.p. 200-202° C.



and di met hyl carbonate (9.13 ni, 108 mmol) in absol ute cycl ohexane heated to
reflux tenperature, a solution of (+-)-3-tropanone (6.9 g, 50 mmol) in 50
m absol ute cycl ohexane was added over 15 m nutes. No hydrogen evol ution

was apparent so 0.2 ml nethanol was added. The reaction m xture was stirred
over ni ght atwopefiBes tenperature and after cooling to ambi eﬁF”F@Mture
75 M water was carefully added. To the water phase was added 40 g ammoni um
chloride and the resulting mxture was @tracted 8 tines with nethylene

chloride. The conbined nethylene chl gihggedpgani c phases were dried and
concentrated in vacuo followed by columm’ chronmat ography of the crude
product using nethylene chloride with increasing amunts (up to 10% of

met hanol as ﬁ|HL,L¢Q§S)-2T|’6}%rd‘x9|ﬁ6th*lIsf(s,mo?éﬁhhmuBWepbsyﬁmt wer e concentrat ed
in vacuo and the resulting oil was subjected to Kugelrohrdestillation (1
‘mbar, 120[err] C, yielding the title conmpound as orange crystals, mp.
104- 107][ er r | T&a shspangibreofF1 R 23S pRrhpdroxymetil-3r{ai4-dichiotopgnyhsopang (tSas hi or i de.
[err] WO - i ine (8 mL) and tos
PCT/ EP7/ 0085@’% g'%g'?gmg S'F?ﬁ ‘l""'(l)orgl dggastoh%u'zv-'acsefrdggcrlrg?wg'f ;/n -m?? -(t rm 0 ) gn%tn eyl q_ﬁt ai ned
in exanpl e 4cilorided10.88. HAHMPl).The reagtion was:stirras gyerpightiat fportempeiaye. hes 55
ﬁdded soﬂi ungalogfgb,xslla\}aﬁsra(e%ﬁ&nd&%ﬁmzi dgssanldd H’dﬂ'legi Wewtmr]?aasesnaisr red fgr 4
ours. The cool ed sol ution S.q C by sl ow addi.tion concentrate
hydr ochl ori c Waghed withgodipm hy '9%6%%@5&(‘@“@9’%&@@{‘ng%'te'e%awwgw cuo. Wt er
(400 M) was saigrad amhélvaporatignof wesolventyieidsd1tiog (P3PA) ottbid corresponsdingtosyiatent r at ed
hydrochl oric acid. After having washed the water phase three tines with

di et hyl ether pH was adjusted to 11 by addition of concentrated anmoni um
hydr oxi de ancdhternatively, the tosylate was prepared as follows:

To a cold (5°) suspension of (1R,2R,3S)-2-hydroxymethyi-3-(3,4-dichlorophenyl)tropane
(1.5 g, 5 mmol) in pyridine (5 ml) was added tosyi chioride (1.15 g, 6 mmol). The reaction
was stirred at room temperature for 1 hour. Water (50 mi) was added at temperature <
10 °C and the mixture was stirred for 15 min.

4N NaOH (2.5 mi) was added. The product was isolated washed with water and dried.
Yield 2,12 g (93 %).

Re-crystalliation from 100 ml heptane gave 1.61 g pure tosylate. M.p. 124-125 °C.

Example 11
(1R,2R,3S)-2-Methoxymethyi-3-(3,4-dichiorophenyljtropane.

(1R,2R,38)-2-hydroxymethyl-3-(3,4-dichlorophenyl)tropane tosylate (9.2 g, 0.02 mol) was
dissolved in anhydrous methanol (100 mL). Sodium methoxide in methanol (15 mt 2N,
30 mmol) was added and the reaction was refluxed for 96 hours. The solvent was
evaporated off and the residue dissolved in ether. The ether phase was washed three
times with water and dried over magnesium sulphate. Evaporation of the solvent yields

5.98 g (95%) of the titie compound. M.p. 73-76 °C.

(1R.2R,3S)-2-Methoxymethyl-3-(3,4-dichlorophenyl)tropane , citrate was prepared a
follows:



t he wat er phase was extracted three tines with nethyl ene chlori de.
Concentration in vacuo yielded oil which was dissolved in ethanol and added
concentrated hydrochloric acid foll owed by concentration in vacuo. Freeze
drying of the residue yielded the title conmpound as an anor phous product.
(1S) - car bomreWOHUI0NWT hydr oxy- t r opane, anor phous solid, was PETEPPHIOESOs| ni | ar
way using as starting material (1S)-2-carbonethoxy-3-tropanone obtai ned by
resolution as described in J. Med Chem30 37, 2007(1994), of the conpound

A mxture of 08 g fRemsSrEY B A RRGARR R B b R4
exanpl e 5 (b.98%gethanol (20fwi!))wasraddedtitiiaacid{10-.9a, Samma).4 The mb@urgwaspl ) was

stirred at Rbhiéd fod cidatSolifdn! Fnd Soiitioh wWas codledarid iRipreapitaiid ek itefld'difand 00! | Ng
tqQ anmbient tenperature crushed ice H was adjusted to 11 by

hed i ce was added and
addi ti on of Wegedayih 2 _miathanel Jfield 24P 9{B3e) MPhB%IS0°r e was extract ed
twce with nethylene chloride and the solvent was renoved in vacuo yielding
the titl il ' till 1 b 70-85 C.
(19 - Anhycr SEbAP Eelonptetnl s (4 shoroneryirnsbe SHPRetd ¥AF PEPorlg® usi ng

(1S) - car bontibnesty - 3- hydr oxy-tropane obtained in exanple 5 as starting
mat eri al . WO 97/ 30997
PCT/ EP97/ 00850 27 Exanpl e

(1R 2R, 3S) - mmfm2'53§£2mmxm9w5&<@&dicrunr@mewmm| )tropane [err] A
m xture of (d&Rg2Rnmal)irisSRofPBRiIEMm) was addet shiphliicdciii @dploparddl opane (8.7 g,
27 mmol) (2 M, 3.6 ml ). The sulphate crystaliises upon cooling and seeding. The crystals was

fitered off, washed with cold isopropanol and dried. Yield 1.61 g M.p. 171-172 °C.

The following compounds was prepared analogously:

(1R,2R,35)-2-isopropoxymethyl-3-(3,4-dichlorophenyl)-tropane, fumarate. M.p. 154-
155°C.

(1R,2R,3S)-2-cyclopropyimethyloxymethyl-3-(3,4-dichlorophenyl)-tropane, sulphate. M.p.
66-75 °C. )

(1R,2R,3S)-2-methoxymethyl-3-(4-chiorophenyl)-tropane, citrate. M.p. 165-166 °C.
{1R,2R,38)-2-ethoxymethyl-3-(4-chlorophenyl)-tropane, citrate. M.p. 166-167

(1R,2R,3S)-N-Normethyl-2-ethoxymethyl-3-(4-chlorophsnyl)-tropane, fumarate. M.p. 184-
186 °C.

(1R,2R,38)-N-Normethyl-2-methoxymethyt-3-(4-chlorophenyl)-tropane, citrate. M.p. 112-
114 °C.

(1R,2R,38)-2-cyclopropyimethyloxymethyl-3-(4-chlorophenyl)-tropane, citrate. M.p. 155-
157 °C. '



and 2,2,2-trichloroethyl chloroformate (14.6 m, 106 nmol) in dry toluen
{100 M) was refluxed for 18 hours. The reaction m xture was concentrated
in vacuo and to the residue was added net hyl ene chl ori de whi ch subsequently
was washed with water. The organi c phase was dried and concentrated in
vacuo. The r &¥P8U®%has di ssol ved in 75% aqueous acetic aci dPEEEFH™nd
zinc dust (8.7 g) was added to the reaction m xture which thereafter was
stirred at anbient tenperature for 18 hdlirs. Concentrated amoni um

hydroxi de Wa@RefCh]-N-Riimethyl-2-6yddpiopAmainylokniethifh-3-(£shicraphieifi) trapar, fomiatite.
diethyl ether. The conbined organi ¢ phase was dried and concentrated in
vacuo Yyi el dngﬁ’-ﬂ?éﬂlai L e conpound as oil which was used w thout further
purification. Exanple 8

(1R, 2R, 3S) - N-Nor net hyl - N-(tert - but oxy%%ﬁlg@q)él ) - 2- car bonet hoxy- 3- (3, 4-
di chl orophenyl )tropane [err] A sol uti
(1R, 2R, 3S) - N- nor net hyl - 2- car bonet hoxy- 3- (3, 4-di chl oro- phenyl)tropane (7 g,

22.3 mmol) a{iﬁ,éﬁ.aég%m@&ﬂdnyﬁ-(sam&ﬂ%&eﬁ%%gaﬁe. 33.6 mml) in dry
tetrahydrofurane (50 m) was stirred at roomtenperature for one hour. The
reaction was quenched by addition of ice (100 m) and the m xture was
extracted twW1GRG2R)BS)R-Isidrixinyibthyiide(3, adichidioplianylfitop&iib 1osylhte (2B 5.5 minel) was vacuo
el i 0g. ¢ heabddleff GHDHAE e b m) Sofilin 48RS otklrol @4 mf 25MEE

PCT/ EP97/ 008anol) SvaE addgsl andghe reaction mixture was refluxed for 72 hours. The solvent was

(1R, 2S, 3S) - 2a\dperatetiofe tThy resiiub Wab stiridathamiérant 8BRP&nd dxEhttbd three times
with ether ( 3 x 50 ml) and dried over MgSO,. Evaporation of the solvent yields 1.75 g of
the title compound. The product was purified by column chromatography on silica using
EtOAC:EtN (99:1). Yield 1.24 g.

The fumarate sait of the above compound was prepared as follows:

A solution of (1R,2R,3S)-2-ethoxymethyl-3-(3,4-dichlorophenyl)tropane (450mg, 1.38
mmol) in ether was added fumaric acid (160 mg, 1.38 mmol) suspended in MeOH and the
mixture was heated until a clear solution was obtained. The solution was evaporated and
the residue was triturated in ether, seeded and stirred for overnight. The precipitate was
filtered oft, washed with ether and dried to yield 370 mg of the fumarate sait. M.p. 134-
137°C.

Example 14
(1R,2R,3S)-2-ethoxymethyi-3-(3,4-dichlorophenyl)tropane

(1R,2R,38)-2-hydroxymethyl-3-(3,4-dichlorophenyljtropane (26.9 g, 0.08 mol) in THF (200
mi) was added sodium hydride 60 % in ail (4.6 g, 0.12 mol) and ethylsulphate (15.7 mi,
0.12 mol) and heated to 30 - 40 °C on an oil bath for % hour. The reaction mixture was
stirred at ambient temperature ovemight. The reaction mixture is then heated to 30 - 40
°C on an oil bath for 1 hour and poured into water (500 ml). The mixture was extracted
twice with tert.butyimethylether, the organic phases waé washed with water and dried
over MgSO, and evaporated to yield the 32.82 g of the title compound.



To a suspension of |ithium alum num hydride (0.8 g, 21 mmol) in diethyl
ether (30 m), at roomtenperature, was slowy added a sol ution of

(1R, 2S, 3S) - 2- car bonet hoxy- 3- (4- fluorophenyl)tropane (5 g, 18 nmol) in 100
m diethyl ether. The reaction conpleted after stirring for 10 m nutes and
was quenchedvoyreeeyi tion of 0.8 nl water, 0.8 nl sodi um hyRFIERIHMSE 509 and
2 mM water. The alum numsalts were renoved by filtration and the sol vent
was renoved in vacuo |eaving oil. The 33tle conpound precipitated upon
trituration with pentane as white crystals, mp. 79-80[err] C. The
foll ow ng conpounds were nmade in a simlar way:

(‘1R 2R, 35) {1R.2H.a8b2-pthoxymethys 3(34-tichigrophenyhijorane ciraleavas prapated@syaliows's m p.
169- 170 C. (1 R 2R, 3S)-2- Hydroxynet hyl - 3- (3, 4-di chl or ophenyl ) tropane,
white crystals,.

. 145- 150 C. .
(1R 2R 39) -WP’:‘T@'{)(P.§$12Br§3()'?@WQXHB?‘BXJ%Q%W"?R“EDWBPWM‘P FRAthaol 3 4
((:Ill % hlzg r ggl qud rhl?jmm;:l r::m:id acid ( 19.2 g, 0.1 mol). The solution was heated to refiux. The
, 2S, - 2- Hydr o - 3o - . .
L 25 o) ORI btint ebsteinie fof 3 Aol ieddinghd b@taicaton! b find " 2!
R, 2R, 3S) - 2-wagdeftonjicebatl for 35 iirdhatergsialinederuet vas filtered ol and washed withant | oner e

(1 S, 2S, 3R)geds ( ' odleR ORRIRE 32) 186- 187C.
(1S, 2S, 3R) -%W%Q%WE%?%ﬁ?S?zég?ﬁ}moﬁphenyaiﬂ) ﬁdgpane, a?nagmg
179- 184[ er rJe%)- (M:R tBR-198%5.°6. Hy dr oxynet hyl - 3- (4- chl or ophenyl )t ropane, white

crystals, mp. 200-202[err] C. WO 97/ 30997
PCT/ EP97/ 00850 29 Exanple 10 Example 15

{1R,2R,3S)-N-normethyi-2-methoxymethyl-3-(3,4-dichlorophenyl)-tropane, citrate.

To a solution of (1R,2R,3S)-2-methoxymethyi-3-(3,4-dichlorophenyljtropane (5.98 g, 19
mmol) in dichloroethane (50 mL) was added chioroethyl chioroformate (2.7 mL, 25 mmot).
The reaction mixture was refluxed overnight. The solvent was evaporated off and the
residue refluxed in methanol for 30 min. The solvent was evaporated off and the residue
dissolved in water. The solution was made basic with aqueous ammonia and extracted
with ether. The ether phase was washed with water, dried with magnesium sulphate and
evaporated to dryness to afford 5.4 g. The residue was purified by column
chromatography on siiica using CH,Clo/MeOH/NH, (aq) (40:9:1). 2.64 g of purified
material was obtained. This material was dissolved in ethanol (20 mL, 96%) and citric acid
(1.7 g) in ethanol (20 mL, 96%) was added. Standing at 5 °C afforded 3.82 g (41%)
crystafline solid, m.p. 118 - 120 °C.

(1R,2R,3S)-N-normethyl-2-ethoxymethyl-3-(3,4-dichlorophenyl)-tropane, citrate.

A solution of (1R,2R,3S)-2-ethoxymethyi-3-(3,4-dichlorophenyl)tropane (4.85 g, 14.8
mmol) in dichloroethane (50 ml) was added chioroethyl chloroformate (2.4 ml, 22 mmol).
The reaction was refluxed overnight. The solvent was evaporated off and the residue
refluxed in methanot (50 ml) for 30 min. The solvent was evaporated off and the residue
dissolved in water. The solution was made basic with NH,OH and extracted with ether.
The ether phase was washed with water, dried with Mg,SO, and evaporated to afford 4.35
g crude product.



(1R, 2R, 3S) - 2- hydr oxynet hyl - 3- (3, 4-di chl orophenyl )tropane tosylate. To a
suspensi on of (1R, 2R, 3S)-2-hydroxynet hyl -3-(3, 4-di chl or ophenyl )tropane (15
g, 0.05 nol) in nethylene chloride (250 nL), was added triethylamne (8 L)
and tosyl chloride (10.5 g, 0.06 nol). The reaction was stirred overnight
at room t enpewenaB®9? The sol vent was evaporated off and thePf 50

di ssolved in ether. The ether phase was washed w th sodi um hydroxide (1 N)
and twice with water. Drying over nmagnes$im sul phate and evaporation of the

sol vent yi el ¢gq éﬂmﬂm Wab g%%aegg? 8{"P'§" EhYomaRBRBAY BiYsilid S(Yé%)%sinéhhﬂktﬂﬁtdfve' Y,

the tosylate wa repar ws: To a cold (5[err suspensi on of

(1R 2R, 3S)-2Q'le@¢/&§9 He(PH.(40:9:1) as We elvedt IIRRPP Pt r opane (1.5 g, 5 mmol) in
pyridine (5 m) was added tosyl chloride (1.1 5 g, 6 nmmol). The reaction
was stirred oom tenperature for 1 hour. | at

t enper at ur e 3'5"2 Ei""[aé?tP f’gp’ﬁ?ﬁa}l"w b r{pﬁay@g &}fsp ré/ﬁcflr & g‘ %8 9 ;‘4@ g&@nﬁ%ﬁﬁ%ﬁp NaOH
(2.5 M) was askdresthanbh0.25 MluThe saltsvas dikéred offl wesherwithgteanciandariednM.pdr i ed.
Yield 2.12 gé&%%& Re-crystalliation from 100 m heptane gave 1.61 g pure
tosylate. Mp. -925 [err]C. Exanple 1 1 sll

R, 2R, 3S) - 2- Met hoxynet hyl - 3- (3, 4- di chl Exapled§| )t r opane.

(1R, 2R, 39) - 2- hydr oxynet hyl - 3- (3, 4di chl or ophenyl )tropane tosylate (9.2 g,
0.02 nol) was dissalved in anhydrous, neth nolwgloo m.). Sodi um et hoxi de in
met hanol = (15 (mﬂ@.aﬁ,)-z*sa'!rh'?m?‘hm;s(3éaﬂ5@@ nYOURPEN, ¢t i on was refl uxed for

96 hours. The sol vent was evaporated off and the residue dissolved in

Cepres o o THAE 636 S0ndR R SREO TR bl i SO el

title conpourssdiui hydrided60 6, P&7rg).ONhen the evolution of hydrogen had ceased (1R,2R,3S)-

(1R 2R 35) - 2-efiBNR S cicticroprnglnGphr @Y 14 P ity 2075
ml) was added. The mixture was stirred at 0 °C for 25 min. The reaction mixture was
heated at 100 °C for 5 days . The reaction was cooled to ambient temperature and
poured into a mixture of water (500 ml) and ether (100 mi). The phases were separated
and the aqueous phase was extracted once more with ether (100 ml). The ether phase
was evaporated and the residue was dissolved in ether (75 ml) and washed with water (2
X 400 ml), dried over MgSO, and evaporated to dryness. Yield: 1.4 g. of the title
compound. The crude product was purified by column chromatography on silica gel using
a mixture of CHzCl/MeOH NH; (aq) (9:1) + 1 % NH; (aq). 0.6 g of the title compound was
obtained as an oil.
To a suspension of (1R,2R,3S)-2-ethylthiomethyl-3-(3,4-dichlorophenyli)tropane (0.3 g) in
ether (3-4 ml) was added fumaric acid (1.02 eqv.) in warm MeOH (4 ml). The solution
was seeded and left at ambient temperature overnight. The crystalline product was
isolated by filtration. The crystals were suspended in petroleumether, stirred for 30 min,
isolated by filtration and dried. Yield 0.38 g, M.p. 68-71 °C.



WD 97/ 30997 s PCT/ EP97/ 00850
30 A solution of (1R 2R, 3S)-2- Mt hoi %ETSH %BEEN| chl or ophenyl ) tr opane
(16 g, 50 nmol) in 96% et hanol (200Q mg L dcitjric acid (10.5 g, 55
mmol ). The m xture was heated to a ar solutron. The solution was cool ed
and the precwpi?r/a®? was filtered off and washed with 2 x 2BCHEPYEPRIO| .
Yield 21.0 g (83%9 M p. 159-150 C

(1R, 2R, 3S) - 2- Met hoxynet hyl - 3- (3, 4- di chi3er ophenyl )t ropane sul phate was

pr epar ed as ﬁ}&!ov\s A sol ution of This Sheet Has Been Replaced
(1R, 2R, 38) *hoxynet hyl - 3- (3, 4-di chl or ophenyl )trop

i sopropanole (10 m) was added sul phuric acid in isop Mﬂm m
). The sul ppate IE?\‘@B ol i ng and seedi ng.

filtered off, 4k g,l““‘ g%%?opanol and dried. Yield 1. 61 g I\/lp
171-172 [err]C. The fol I ovm ng corrpounds was prepared anal ogously:

(1R, 2R, 3S) - 2-i sopropoxynet hyl - 3- (3, 4-di chl orophenyl )-tropane, funmarate.
M p. 154- 158C.

.R

(1R 2R, 39) - 2- | o rqpyl met hX hyl - ( - di hI or opheﬁ I opane
sul phate. M p. 5{err]

(1R, 2R, 3S) - 2-4tt ho rreth I-f‘ rophen -tr “Ci

165-166 [err]C. (1R 2R 38) 2- e‘fhoxymat hyl - 3- (4-cHI orophenyl )Htropane

citrate. Mp. 166-167

ﬁﬂ 1R 2?828) 1 g% mﬁmxﬂef&’ae&r'a%xmmca@a{cée;ﬁsmegmh&eml) tropane, fumarate.
p. err|

(1R 2R, 39) - N—Nornet hyI 2- met hoxynet hyl - 3- (4- chl orophenyl )-tropane, citrate.

Mp. 112- 1¥89FBr(]C

(1R 2R, 39) - 2 cycl opropyl net hyl oxynet hyl - 3- (4- chl orophenyl ) -t r opane,

citrate. Mp. 159} nbarbghe: alidiCaikenyl, alikynyl, cycloalkyl, cycioalkylalkyl or
2-hydroxyethyl;

R? is -CH,-X-R', wherein X Is O, S,' or NR", wherein R” is hydrogen, or alkyl, and
R'is alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, or -CO-alkyl; and

R'is

phenyl which may be substituted one or more times with substituents
selected from the group consisting of halogen, CF,, CN, alkoxy, cycioalkoxy, alkyl,
cycloalkyl, alkenyl, alkynyl, amino, nitro, heteroaryl and aryl;

' 3,4-methylenedioxyphenyl;

benzyl which may be substituted one or more times with substituents
selected from the group consisting of halogen, CF3, CN, alkoxy, cycloalkoxy, alkyl,
cycloalkyl, alkenyl, alkynyl, amino, nitro, heteroaryl and aryl;

heteroaryl which may be substituted one or more times with substituents
selected from the group consisting of halogen, CF3, CN, alkoxy, cycloalkoxy, alkyl,
cycloalkyl, alkenyl, alkynyt, amino, nitro, heteroaryl and aryl; or

naphthy! which may be substituted one or more times with substituents
selected from the group consisting of halogen, CFa, CN, alkoxy, cycloaikoxy, alkyl,
cycloalkyl, alkenyl, alkynyl, amino, nitro, heteroaryl and aryl.

e
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WO 97/ 30997 PCT/ EP97/ 00850 31
(1R, 2R, 3S) - N- nor net hyl - 2-cycl opro'aJWﬁe? gTﬁgggrquﬁyl - 3- (4-chl orophenyl )-trop
ane, fumarate. Mp. 176-178 [err]C_Exarfi é

(1R, 2R, 3S) - 2- et hoxynet hyl - 3- (3, 4-di chl orophenyl )tropane. (1

R, 2R, 3S) - 2- hyM@8730%% hy| - ( 3, 4- di chl or ophenyl ) tropane tosyl| aPEr/EFES7408§0 5 5
nmol ) was di ssol ved i n anhydrous ethanol (20 ml). Sodi um ethoxide in

Dl |

ethanol (2.4 m, 2.5 M 6 mol) was addeéd and the reacti ommxture was

refl uxed for, 72 s evaporated off. Th ' .
2 gf&gﬁ,au@g cfafth ¥ Phenie p | %ﬁfs%ﬁéeﬁ%@ Bmszﬂllﬁcsd

stirred with wat er ‘and extracted three tines wt

M) and dri edmethexymaywip«3.4dichictophenviiitiopanesf t he sol vent i M mu

the title coype BRyIR-@UH@iEniBsheRl-trépand, by col um chro

silica usi ng%Et %ggb t‘& i{%ﬁ &99:%%_‘. Ylwel 1.24 g. The fumarate salt of the
above conpo 'ﬂi'ﬂﬁg‘ % ichyoraphenyBforane. <o) ut i on of (1

R, 2R, 39S) - 2- e2-byrioprapyimethyidxyrBetiiyl-3+(8 4t dichimpdphamyi)ttapapsne (450ng, 1.38 mol) in
et her was adﬁ‘m{'%%m”i'ﬁ (ilg_hm &é@& @0?4“338 mrol ) suspended in MeOH and the
m xture was heate untl'P a crenrYSIaeToh was obtai ned. The sol ution was
evapor at ed aNdNormethyh2gnetiexymathyk3-(4-ciasophanyiiropan®r . seeded and stirred for
over ni ght. Tg.gmgmm.g@.g“mé,}" trépeid, Of f, washed with ether and dried to

ield 370 f th t . . 134- 137 C. Exanple 14
{1k 2R 35) - eTEA SR OGmO -roE feepane

(1R 2R 39)- ZNMMGMMMmﬁhﬁ%;(a,Mi@d@hemh)?mphM,r opane (26.9 g, 0.09 nol)
et nyl sul phat S NerBREM 2 ARiomBR BRI otbAS 01 | 40 o) C on an bi |
bath for [er #Ptuthiemetiy3-(3.4-sichlomphenyitttapanaas
2-cyclopropylmethyloxymethyi-3-(4-chlorophenyl)-tropane, or
N-normethyi-2-cyciopropylmethyloxymethyl-3-(4-chlorophenyl)-tropane,
or a pharmaceutically acceptable addition salt thereof.

3. A compound of claim 1 which is

| (1R,2R,38)-2-methoxymethyl-3-(3,4-dichlorophenyl)-tropane,
(1R,2R,38)-2-isopropoxymethyl-3-(3,4-dichlorophenyl)-tropane,
(1R,2R,38)-2-ethoxymethyl-3-(3,4-dichlorophenyl)-tropane,
(1R,2R,38)-2-cyclopropyimethyloxymethyl-3-(3,4-dichlorophenyl)-tropane,
(1R,2R,35)-2-methoxymethyl-3-(4-chlorophenyl)-tropane,
(1R,2R,3S)-N-Normethyl-2-methoxymethyl-3-(4-chlorophenyl)-tropane,
(1R,2R,3S)-2-ethoxymethyl-3-(4-chiorophenyl)-tropane,
(1R,2R,35)-N-normethyi-2-methoxymethyl-3-(3,4-dichlorophenyl)-tropane, (1R,2R,3S)-N-
honnemyl-2~emoxymemyl-3-(3,4-dich|orophenyl)-tropane,
(1R.2R,3S)-N-Normethyl-2-ethoxymethyi-3-(4-chlorophenyl)-tropane,
(1R,2R,3S)-N-normethyl-2-cyciopropylmethyloxymethyl-3-(4-chiorophenyl)-tropane,
(1R,2R,35)-2-cyclopropyimethyloxymethyl-3-(4-chlorophenyl)-tropane, or (1R,2R,3S)-2-
ethyithiomethyl-3-(3,4-dichlorophenyl)-tropane,
or a pharmaceutically acceptable addition salt thereof.

4. A pharmaceutical composition, comprising a therapeuticallly eftective amount of a
compound of claim 1, or a pharmaceutically acceptable addition salt thereof, together with
at least one pharmaceutically acceptable carrier or diluent. '

R RV



stirred at anbient tenperature over’ni.ghtf.‘; action mxture is then
heated to 30 - 40 [ er fjiésHeé HasBeon Re h'f EEN{r and poured into water
(500 mM). The m xture "W - Wth t prt . butyl net hyl ether, the
or gani ¢ phases was vvasa@ and dried over MgpSO4 and evaporated to
yiel d the 3V@279%r e conpound. WD 97/ 30997  PCT/EP97/00850

PCT/ EP97/ 00850 32 (1R, 2R, 3S) - 2-et hoxynet hyl - 3- (3, 4-di chl or ophenyl ) tropane
citrate was prepared as follows: A sol @i on of

(1R 2R, 3S) - 2- et hoxynet hyl - 3- (3, 4-di chl orophenyl )tropane in 96 % et hanol

(275 mM) was added citric acid ( 19.2 g, 0.1 nol). The solution was heated
to reflux. SThe Jbeuse ¢fie cempound accerding i iaims 1t-Sfpetha manufaetyre ahour s | eadi ng

to crystal Irédidanteft forlthe vdhttiett &t a\Misorde? bi disasé 66 RiHg aninidl bb&/, Hcluhiﬂ?@ the
crystalli n} r oduct (¥yas filtered off and vvashgﬂ, wi th 96% et’hanol (50 m and
25 n1). ThdvEIRp-Yish disarderios figese aeseansiva to e inighien tmongamineloy 1 p.
153-155. 5 [neurotr@nsniftermpiuptakein(ttie central nervous system.

R, 2R, 3S) - N- nor et hyl - 2- met hoxynet hyl - 3- (3, 4-di chl or ophenyl ) -t r opane,
citrate. To a solution of

(1R 2R, 3S) -&- netihe kgmefaspmpgundacsordingiie daimionyhereindirdicordd opdiseasei® nmol )

i n di chl or qRRishySeprdesionaiseadtiBmentl, %&ﬁ&,hﬁ%mﬁ?&ﬁ?ﬁ%@ﬁﬂﬁﬁ& dndfof atllse, 2°

mol ). The reacti Ja xture s refl uxed overn sol vent was
evapor at ed %‘PP"%‘F%E?WPPW isprdes, senjle ??W?%'P-H’gmﬂm%ﬁ’ys%"ﬁ'ﬁ“n. The sol vent

was evaporated off and the residue dissolved in water. The solution was
made basic wth Ia.. C wi th. ether. The efher phase
e washed 1 t h A eich fr B BRblefhal o 8 bilefe sk B Bl Surarea o
dryness to e stop@f macting a cpmpoynsiaying theformpila i f i ed by col unm chr omat ogr aphy
on silica using CHerr]C[err]MeOH/ NH err] (aq) (40:9:1). 2.64 g of
purified material was obtained. This nmaterial was dissolved in ethanol (20
m., 96% and citric acid R~y

CH,-0-SO, CH
N H, 2@‘ 3
R*

or any of its enantiomers or any mixture thereof, wherein R and R* is as defined in claim
1, with an alcoholate R’-Z-Na, wherein R’ is as defined in ciaim 1 and Zis O, or S to form
a compound of the invention wherein X is O, or S;

reacting a compound having the formula

R~
N cn,-o-soz©- CH,
N R

or any of its enantiomers or any mixture thereof, wherein R and R* is as defined in claim
1, with an amine NHR"-R’ to form a compound of the invention wherein X is NR™; or

reacting a compound having the formula

* [ L N S *



(1.7 g) in ethanol (20 nL, 94%
3.82 g (41 % crystalline solfi h
(1R, 2R, 3S) - N- nor net hyl - 2- et hgx et AHLAGE chI orophenyl ) -t ropane,
citrate. A solution of
(1R 2R, 3S) - 2-WOHEMEt hy| - 3- (3, 4- di chl or ophenyl ) tropane (4. BSVEA%Y o )
in dichloroethane (50 m) was added chl oroethyl chloroformate (2.4 m, 22

mol ). The reactl on was refluxed overni 8ht. The sol vent was evaporated of f

and the I‘ESI(?F ﬁ&ﬁi@m’e&dﬁw‘ﬁﬂﬁﬁeﬁﬁﬂom) for 30 m n. The sol vent was
t

evapor at ed resi due dissolved in Ler o ﬁgsol ut i gn was made

basic with Nﬂ[eﬁ“ﬂ Rapd Bnis asgefined in.claify 1. Witk spdiym R0 \\ashed

Wi tg wat er, aﬁéfoﬁdumnuao,L\Mmﬁhse[aeaeﬂneandcmmap\ommmoaﬁddrtnle4 35 g crude
pr oauct .

MO 97/ 309
PCT/ EP97/ 0083‘@“&“%@3%&%8m was purified by col um chromat ography on
silica (100 g) using a mxture of CHerr]C[err]/ MO/ NH err]OH (40:9:1) as
the eluent. giel qﬁ.ﬁetﬂ@ &ﬁ%gfmr@ér%r8|§$§S9W§l|\;|ﬁéﬂhﬂaltbbdﬁ'|rﬁ>ﬁﬁln§|an9 t he
ol "an I'n

product in et han fumaric acjd in ethanol M. The salt
was filter edusian, whighdisordetor fiseass g repronsive tn the iphibiliop of heneanine | o ]

Exi'i(fjm'(g [16 (ﬂeu%t&ﬁsr&@r@uﬁl#&}’éﬁn’?}ﬁnﬁ ?]H%ydte;ﬁ:f @dmihistiiriag kosueh beuvm? hﬁmpage ;I'goa
co err ution of. et et Q [ or mani de

nL) was add %?%!dﬂ'ﬁﬁfﬂlﬁ BmaR.inme b‘&ﬁpeéqﬁ%‘@%ﬂeﬁ ‘geaV(ﬂtun gn of hydrogen
had ceased (donﬁoﬂﬁdﬂﬁprdi@mdaipismlnyl 3 (3, 4-di chl or ophenyl )tropane (2.0 g,
4.4 mol) in dinmethylformamde (20 m) was added. The m xture was stirred

at O [err]Cfor 25 mn. The reaction m xture was heated at 100 J'aerr]Cfor 5
days . The r®act it mesedasgpims. wherainparkipsonismy, epIession, pggHdodemen

obesity, narcolepsy, drug addiction and/or abuse, attention-deficit hyperactivity disorders
cognitive dysfunction, senile dementia, or memory dysfunction is treated.

St 1d| ng at 5 [err]C afforded
C.

This Sheet Has. Been R
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poured into a mixture of water (500 nl) and ether (100 nl).rFhe—phases—iere
separated and the aqueous phase was extracted once nore with P&PhgﬁEM&ﬂOSHEET
m ). The ether phase was evaporated-and the residue was di ssofzved I n_etner

(75 m) and washed with water (2 x 400 nl), dried over MySQ n%eym_pqggg eq
to dryness. Yield: 1.4 g. of the title conpound. The crude ducCt” was
purified by columm chromatography on silica gel using a m xjt ure—of

CHerr]C[err]/MeOH NH err] (aq) (9:1),+ 1 % NHerr] (aq). 0.6 g of the

title conpound was obtained as an oil 7" To a suspension of
(1R 2R, 39) - %ﬁdﬂ IthI onet hyl - 3- (3, 4-di chl orophenyl )tropane (0.3 g) in ether
(3-4.mM) was €d fumaric acid (1.02 eqv.) in warm MeOH (4 nl). The

sol uti on wasl. seed&edompﬁhrideﬁlﬁclals anbi ent tenperature overnight. The

crystalline trat i on.” The crystals were suspended
in petrol eung xyrgf, er‘%‘zao?gf"?‘%°%°ﬂyl TOBM%t ed by filtration and dried.
Yield 0.38 quls%@po%&ﬂylm(rsrd-&hlmpﬁé&f%ﬁﬁw SHEET 34 d ains: 1. A
conmpound whi ch 1s 2 nmet h ox‘é | - 3-(3,"4-dichl orophenyl) t r opane,

2- i sopr opoxyrethexymethylg-(3, ﬁ!@hlpmpb hieganer opane,

%‘ﬁi@?éé?ﬁé?%’h@?%‘?vai‘v%éﬁ%ﬁ%ﬁ?% AP er cpane.

2- et hoxymet2’l=nx:Jech."xﬁn€1etﬁtall-3}(43ﬂl161f¢or$lxényl)IL
N- Nor et hyl - 2- et hox rret hyl - é‘l}' ghl or op henyl; t ropane,
2- et hoxynet HiNosmethykZmsthazsmathyl-3(#-splarephenyl)-tropane,

N- noxynet hylz-gth%%r?@%horgpl{eﬁyﬁ nq)lp&m_or ophenyl’) -t r opane,
N-normethyl-2-methoxymethyl-3-(3,4-dichlorophenyl)-tropane,
N-normethyl-2-ethoxymethyl-3-(3,4-dichlorophenyl)-tropane,
N-Normethyl-2-ethoxymethyl-3-(4-chiorophenyl)-tropane,
2-cthylthiomethyl-3-(3,4-dichlorophenyl)-tropane,
2-cyclopropylinethyloxymethyl-3-(4-chlorophenyl)-tropane, or
N-normethyl-2-cyclopropylmethyloxymethyl-3-(4-chlorophenyl)-tropane,
or a pharmaceutically acceptable addition salt thereof.

2. A compound of claim 1 which is
(1R,2R,38)-2-methoxymethyl-3-(3.4-dichlorophenyl)-tropane,
(IR.2R,38)-2-isopropoxymethyl-3-(3,4-dichlorophenyl)-tropane,
(1R,2R,35)-2-ethoxymethyl-3-(3 4-dichlorophenyl)-tropanc.

(1R,2R 3S)-2—oyclopropylmcthyloxymemyl-3-(3 mdtchlorophenyl)-u'()pane,
(1R,2R,38)-2-methoxymethyl-3-(4-chlorophenyl)-tropane,
(1R,2R,3S)-N-Normethyl-2-methoxymethyl-3-(4-chlorophenyl)- tropane,
(1R,2R,3S)-2-ethoxymethyl-3-(4-chlorophenyl)-tropune,
(1R,2R,3S)-N-nonnethyl-2-methoxymethyl-3-(3,4-dichlorophenyl)-tropane,
(IR,2R,35)-N-normethyl-2-ethoxymethyl-3-(3,4-dichlorophenyl)-tropane,
(1R,ZR,BS)-N-Nonncﬂxyl-Z—étlwxymcthyl-3-(4-chlorophenyl)-tropane,
{1R,2R,3S)-N-normethyl-2-cyclopropylmethyloxymethyl-3-(4-chlorophenyl)-tropane,
(1R,2R,3S)-2-cyclopropylmethyloxymethyl-3-(4-chlorophenyl)-tropane, or

(1 R,ZR.,3S)-2-ethylthi0mcthyl-3-(3 ,4-dichlorophenyl)-tropane,
or a pharmaceutically acceptable addition salt thereof.
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N- nor net hyl - 2- et hoxynet hyl - 3- (3, 4-di chl orophenyl ) -t ropane, !
N- Nor et hyl - 2- et hoxymet hyl - 3- (4-chl or ophenyl ) -t r opane, REPLACEMENT SHEET

2- et hyl t hi onet hyl - 3- (3, 4-di chl or'ophenyl ) -t ropane,
2-cycl opropyl net hyl oxynet hyl - 3- (4- chl or ophenyl ) -t ropane, or 19 J 99
N- nor et hyl - 2- cyl opr opyl net hyl oxynet hyl - 3- (4- chl or ophenyl ) -t { opane’, yr" 1ag
phar maceutically acceptable addition salt thereof. 2. A compeunrd-—of

claiml which is (1R 2R, 3S)-2-net hoxynet hyl - 3- (3, 4-di chl orophenyl ) -tropane,

(1R 2R, 3S)-2 isopropoxynet hyl - 3- (3, 4-85 chl orophenyl ) -tropane,
R, 2R, 3S) - 2- et hoxynet hyl - 3- (3, 4-di chl or ophenyl ) -t r opane,
2R, 3S) - 2- cycl opr opyl net hyl oxynet hyl - 3- (3, 4 di chI orophenyl ) -tropane,
, 2R, 3S) - 2: et hoxynet hyl - 3- (4- ch] oropheny] ) -t
, 2R, 3S) - N-Nor né Pﬁwnazswm?é&nﬂm COmpFising remes;gnbj effgcting amount

(1

(1R

(1R

(1R

1R, 2R 3S) - 2566 BAROHR 2

ElR R 353 pre o) hy{’ Biticdr ﬁ@ﬁ@kﬁ@%%%&@%@ﬁ%ﬂfme table addiion salt.
(1R
(1

2R, 3S) - Nharsofisegestier Hdthtah leastrone phamawéBicdllylachptable pbmeybx) dilveobane,
R, 2R, 3S) - N- Nor et hyl - 2- et hoxynet hyl - 3- (4- chl or ophenyl ) -t r opane,
(1R, 2R, 3S) - N- nor net hyl - 2- cycl opr opyl net hyl oxynet hyl - 3- (4- chl or ophenyl ) -trop

ane, (1R 2R #S)- Mwae&m m&wﬁmﬁg&bauher%feﬁuﬁmow&mavfia}mttaé@ﬁane, or
(1R, 2R, 3S) - 2- et hyl t hi onet tée - 3- (3, 4-di chl orophenyl ) -tropane, or a

phar maceut i cefia pedieangnt £o51 w@m@m@ﬁ adisorder pedisesse of 4 livepemuel/body, SHEET 35
3. A phar R aib1aGinaf CWRRR ishiddr oS diiRtd i§ riHofivets iR AMbldoRlcy| ¥ effective

anount
monoamine neurotransmitter re-uptake in the central nervous system.

S. The use of a compound according to claim 4 for wherein the disorder or disease is
parkinsonism, depression, pseudodementia, obesity, narcolepsy, drug addiction and/or abuse,

attention-deficit hyperactivity disorders, senile dementia, or memory dysfunction.

6. A method for the preparation of the compounds according to either of claims 1
-2 comprising the step of reacting a compound having the formula |

R
N cn,o-so,@— CH,
! t{ =z

R

or any of its enantiomers or any mixture thereof, wherein R is H or CHj and R* is is 4-
'chlorophenyl or 3,4-dichlorophenyl, with an alcoholate R'-Z-Na, wherein R’ is methyl,
ethyl, isopropy! or cyclopropylmethyl and Z is O, or S to form a compound of the
invention wherein X is O, or S;

reacting a compound having the formula

R-~n

CH,-O-H
% S__R,

or any of its enuntiomers or any mixture thereof
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ver pdeees

of a conpound of either of clains 1-2, or a pharnmaceutically acceptable

addition salt thereof, together with at | east one pharnmaceuti CREPIYACEMENT SHEET
acceptable carrier or diluent. 4. ‘The use of a conpound accc
either of clains 1 - 2 for the manufacture of a nedicanment fqr
treatnment of a disorder or disease of a living ani mal body, i’mj; u‘b? n’éjla1999
human, which di sorder or disease is responsive to the inhibitjjj &o_of
nonoam ne neurotransmtter re-uptake iB the central nervous #&stenl 5.

The use of a conpound according to cla Ph4 for wherein the dierder—or

di sease i s parkinsonism depression, pseudodenentia, obesity, narcol epsy,
drug addi ction and/ or abuse, attention-deficit hyperactivity di'sorders,
senile denmentia, or menory dysfunction. 6. A nmethod for the preparation
of the compounds according to either of clains 1 -2 conprising the step of
reacting a conmpound having the fornula [err] or any of its enantionmers or
any m xture thereof, wherein Ris Hor CHerr] and Rerr] is is 4-

chl orophenyl or 3, 4-dichlorophenyl, with an al coholate R err]-Z-Na, wherein
R is methyl, ethyl, isopropyl or cyclopropylnethyl and Zis 0, or Sto
forma conpound of the invention wherein Xis O or S; reacting a conpound
having the forrmula [err] or any of its enantioners or any m xture thereof
REPLACENVENT SHmhareB6R s oe Chl; Bnd R* i is d-chldrephehyland, ﬁﬂxelﬂbiophsnyﬂ swith sodium

4- chl henyl 4- di chl d d
naving the. f or IArend SepmpRnaTiEg the Semila WeAGyneke B fs metkyprbgly |
cycl opr opyl met f3gpropgl, ExtidprepyhREBFIE Foral a EQRPIURDR tleQhveBBh ShBreih X 3s 6!
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(54) Titlez TROPANE-DERIVATIVES, THEIR PREPARATION AND USE

(57) Abstract

The  present  invention
discloses compounds of formula
(a), (b), (c) or (d), or any mixture
thereof, or a pharmaceutically
acceptable salt thereof; wherein R
is hydrogen, alkyl, alkenyl, alkynyl, H
cycloalkyl, cycloalkylalkyl or
2-hydroxyethyl; R? is ~CH2-X-R’,
wherein X is O, 8§ or NR", wherein
R” is hydrogen, or alkyl and R’ is

alkyl, alkenyl, alkynyl, cycloalkyl, N R
cycloalkylalkyl, or -CO-alkyl; R4 H
is phenyl which may be substitued A

one or more times with substituents
selected from the group consisting H
of halogen, CF3, CN, alkoxy,
cycloalkoxy, alkyl, cycloalkyl,

-

(b)

alkenyl, alkynyl, amino, nitro, heteroaryl and aryl; 3,4-methylenedioxyphenyl; benzyl which may be substituted one or more times with
substituents selected from the group conmsisting of halogen, CF;, CN, atkoxy, cycloalkoxy, alkyl, cycloalkyl, alkenyl, alkynyl, amino,
nitro, heteroaryl and aryl, hetoroaryl which may be substitued one or more times with substituents selected from the group consisting of
halogen, CFj, CN, alkoxy, cycloalkoxy, alky), cycloalkyl, alkenyl, alkynyl, amino, nitro, heteroaryl and aryl; or naphthyl which may
be substituted one or more times with substituents selected from the group consisting of halogen, CF3, CN, alkoxy, cycloalkoxy, alkyl,
cycloalkyl, alkenyl, alkynyl, amino, nitro, heteroaryl and aryl. The compounds possess valuable pharmaceutical properties as monoamine
neurotransmitter, i.c. dopamine, serotonin, noradrenaline, reuptake inhibitors,




