1 5 DEC 2003 1 Tropane-derivatives, their preparation and use The present

i nvention relates to novel tropane-derivatives which are val uabl e nonoam ne
neurotransmtter, i.e. dopam ne, serotonin and noradrenaline, hgﬁgé ke
inhibitors and the use of the novel tropane derivatives for t nt
of disorders.or diseases responsive to the inhibition of nonoam ne _
neurotransmtter re-uptake, such as Ratki nson's di sease, depression,
obsessi ve conpul sive disorders, panic disorders, denmentia, nmenory deficits,
attention deficit hyperactivity disorder, obesity, anxiety, eating

di sorders and drug addirepanmdernivativegstheirn prepacitiog andctiene abuse. Backgr ound
of the Invention The brain consists of a plurality of neurons that

communi cate with each other via chem cal nessengers. Each neuron generates
neur ocheTepreseminvestiontelates o navel tsopapridehivatives athichi are yalbabladgneneeslneed t o

as receDﬁe%&{afHépﬁs'tt(@ i .ldkpélgfnteg?é;g{o? Eary ndISdeRBre, re MR BHBItGS and the

neur ot r ansm Fete e rmonoam ne néurotransmtters,
i ncl udesuseenftheondve trdparendanivatived fordha theatmagrit b distdatssoridigeanesirespengivari tt er s

are rel et%%ﬁginhmﬁt%ntcg%o%?%ﬂ%ei ﬁeu?#ﬁn%nﬂ?ér%—%’ﬂtﬂgyétﬁﬂ s Phrkifl %di%é’as%t i mul at e
post synaptic receptor activity. e renoval " (or' Thactivation) of  nmbnoam ne
neur ot r adepnédsicey;, sbeassive compulsive disorders eparicadtieondershderentia, memnary deficits,

presynapt,j c..t er,m nal Jonhi biti e, I.ex nt of the
Phye. of odiogupT Sty Persevt Aenicn Bt arhfEn Refi€ pab B MRARIRT
ser ot oneadgiiction @urnadussyistiadingfcotdime bbegen have been shown to influence a
variety of physiologic functions, and conpounds havi ng serotonin re-uptake
inhibiting activity are predicted to have the ability to treat in mammal s,
i ncl udi ng humans, a vari ety Backbrsandef she iwveationted with this neural
system for exanple eating disorders, depression, obsessive conpulsive

di sorders, panic disorders, alcoholism pain, nenory deficits and anxiety.

| ncl udedriBram ddneRes ¢HiaSidnty of A&&rofs &t demmunfas With égchdaieredsi on, such as
pseudodenentia or Ganser's syndrone, mnigraine bul i esity,
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di sor derwhip®attdtisAedTBéihg referred to as receptors on the cellular membrane of neurons.
One group 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 disorde(s, 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, memory dysfunction in ageing, social
phobia, attention deficit hyperactivity disorder, chronic fatigue syndrome, premature
gjaculation, erectile difficulty, anorexia nervosa, disorders of sleep, autism, mutism or

trichotillomania.



syndrone, nenory |oss, denentia of ageing, nenory dysfunction in ageing,
social phobia, attention deficit hyperactivity disorder, chronic fatigue
syndrone, premature ejaculation, erectile difficulty, anorexia, ﬁ@%gsa
di sorders of sleep, autism nutismor trichotillomania. 11 5

The pat hophysi ol ogy of nmajor affective 3l.lness is poorly understood, and
several neurotransmtters have been inplicated in the pathophysiol ogy of
maj or depression. M xed noradrenalin and serotonin re-uptake inhibitors,
such as |Thepamphgsialody of\miajor afféstive ihesnd mnadh@mﬂobaearrd@epmke

I nhibitors ram.ne line, . and _Protrjpt Jne are
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several lines of preclinical and clinical evidence indicate that an

enhance oni n- nedi at ed neur.o nsms ion mght underlie the
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used seroto[[)}lin re- utgta e inhibitors inhibit the

Par adoxi cal s
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that re- u(Bt ake inhibjtion se is not responsible for the antidepressant

response, SEECtnR-medi a[tq:papeqrgtr@mls%%mgm Endarlig Hiedheraneytic effeghef/tae most

cont ri butracdr ahB@lLifrertlyais@BIAidstin @hfi-Aepresdaif tikphsYY EHioREHRL, Chiopram and
anti-depressant effect is considered to be a serious drawback to currently

used nmondZBP¥RINEe- uptake inhibitors. A strong dopam ne re-uptake inhibiting
activity is considered with the risk of undesirable central stinulating
effects. On the other hand, an activating effect on the nesolinbic

dopani ne F3aYRRY GUIFRNtY Miped Serotanier vrigke IRbibermiptbiHibe saratanin FansRarteent
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reward system Conp ds th a strong serotonin re-uptake |nh|b|t|ng
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anti-depressant effect. The conpounds of resent 1nvention are also
val uabl e C&BHW%‘@ th@ug[egg(@upq;]ﬁffqgtt dpe 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 underlay the common 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 effect.

The compounds of the present invention are also 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
acetylcholin 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 syndrome. Noradrenaline re-uptake inhibitors are considered useful for enhancing

attention, alertness, arousal, vigilance and for treating depression.



and are as such considered useful for the treatnment of Parkinsonism
depression, obesity,, narcol epsy, drug addiction or m suse, including
cocai ne abuse, attention-deficit hyperactivity disorders, Glles de |la
Tourettes di sease and senile denentia. Dopamine re- uptake inhidd DECs2003
enhances indirectly via the dopam ne neurones the rel ease of . acetylcholin
and are therefore also useful for the treatnent of menory deficits, e.g. in
Al zhei ners di sease, presenile denentia, nmenory dysfuntion in ageing, and
chronic fatigue syndrome. Noradrenaline re-uptake inhibitors are

consi dered useful for enhancing attention, alertness, arousal, vigilance-"
and for treating depression. 1bbjdof<CoptHEldIngeftiprects of the Invention It is
an object of the present invention to provide novel tropane-derivatives
whi ch are nonoam ne neurotransmtter re-uptake inhibitors and therefore
usef ul f diris ahebjeckaftthe pteseht inbintion teprovisle tovaltropand-derbatives whistease,

depression and.rel ated di seases bsessj ve | sive, djsqrder ani c

it Sor dor Sreraail Ak Stara S e ek S SlorEand Bifelud usBil ok sl B,

di slor ger disoluizss sych fwmr&myon’eﬁisémédbﬁx@sd?n &Rd fltgd abdhsdsi, obsessival suse,

i ncl udi ng_cocai ne,. abuse. Anot her object of the present jnvention is to
brovi de. HBUBISNR HISREREE R0 TSI TONE. MESHIEFRTGTY ARNOTIRICE

t r opane- tgperdetivity eisordslr] ddesiy) @hkiety, estireCdissrtiedsherui 2daietiorost misugey provi de a
met hod of reating.diiﬁases or disorders responsive to the inhibition of
nnnoan1r@?éﬂﬂH9ﬁqc KERYMB%r re-uptake, such as Parkinsoni sm depression and
rel ated di seases, obsessive conpul sive disorders, panic disorders,

denenti a, nory. deficits, attention deficit hyperactivity disorder

obesi ty. Angher abiectafthe issemtiniealion s ta Prey e eVl pramareyiicl ;OmPOSHaNdi ng
cocai ne gbhtaming@hb ebvélRiopahs-duivativéecome apparent hereinafter to one
skilled in the art. The present Invention The invention then, inter alia,

conprises the followi ng, alone or in conbination: A conmpound having the
f or mul a, Sl 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 objects will become apparent hereinafter to one skilled in the art.

The present Invention
The invention then, inter alia, comprises the following, alone or in combination:

A compound having the formula,

RN H H N R RN R R® N R
R® R® H H
%R“ ' RH ' %R‘ or RAH
H H H H

or any mixture thereof, or a pharmaceutically acceptable salt thereof,

wherein



or any m xture thereof, or a pharmaceutically acceptable salt thereof;
wherein 15 DEC 21 3 4 R is hydrogen, alkyl, al kenyl, al kynyl, cycl oal kyl,
cycl oal kyl al kyl or 2-hydroxyethyl; R3 is CH2-X-R , wherein X 1358 S, or
NR', wherein R' is hydrogen, or alkyl, and R is al kyl, al ken?l',‘ EF

cycl oal kyl, cycl oal kyl al kyl, or -CO al kyl; R4 is phenyl which may be
substituted one or nore tines with substrtuents selected fromthe group
consi sting of hal ogen, CF3, CN, aI koxy, cycl oal koxy, al kyl, cycl oal kyl,

al kenyl , al kynyl , am no, ar
3, 4- net hyl ene:ﬁ/'g grr?@ﬁw”‘ 'baé'Ff‘{ﬂy a\mP %?l&«?ﬁ%gcmv?é@'ﬁ"éw 84 one or nore
times w thhwaxyeihykients sel ected from t he group consisting of hal ogen,

CF3, CN, al koxy, cycloal koxy, al kyl, cycloal kyl, al kenyl, al kynyl, am no,
nitro, heteroaryl and aryl; het eroaryl whi ch may be substltut ed one or nore

times wt hI sulRStis CHeXtR', r(vaeﬂeecxwofsommme; vﬂTefél@RcﬁliﬂliycﬁéglldﬂQoﬁ!kﬂ&}rﬂQ@n
CF3, CN, .a 0X oa | keny al kyny am no,
nitro, hét glkﬁa%' yﬁﬁ&yayly?ydqﬁlkyhgéﬁlpﬂwg %rh'aé)ﬁ?]kge substituted one or

nor e tlrres W|th substltuents sel ected fromthe group consi sting of

hal ogen, GN al koxy, cycl oal koxy, al kyl, cycloal kyl, al kenyl,
al kynyl , an1n itro, heteroaryl and aryl; Provided however, that the

conpound i s not (1 pReRl wisith &avfwemgﬁmfehwne&(rﬁarélnﬂb@wltﬁrsQMWks) t ropane,
(1 R 2R, 38 JsoEropox ymet hyl - 3- gB 4-di chl or ophenyl ) -tr opa

1
R 2R, 39) Sﬁeéteﬁ rgwupscwl%ma.o helea®sp lkdiay PN @lkwaﬁ)ecloadkva, alkvl(

R 2R, 3S5) I6X1RyI Ok I | or ophenyl )-tropane, (1
R, 2R, 3S) - cnet*ioxy&ng%/ a!@h?}’bmﬁbnﬁ%r?%lgﬁgﬁe%)l ??(‘rﬂgggne (1

R 2R 3S) - N- Nor net h9b4'meﬂﬂlhwﬁﬂnhﬁln¥k (4-chl or ophenyl ) - t r opane,
benzyl which may be substituted one or more times with substituents

selected from the group consisting of halogen, CF;, CN, alkoxy, cycloalkoxy, alky!,
cycloalkyl, alkenyl, alkynyl, amino, nitro, heteroary! and aryl;
heteroaryl which may be substituted one or more times with substituents
- selected from the group consisting of halogen, CF,, 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, CF3;, CN, alkoxy, cycloalkoxy, alkyl,
cycloalkyl, alkenyl, alkynyl, amino, nitro, heteroaryl and aryl;
Provided however, that the compound is not
(1R,2R,3S)-2-methoxymethyl-3-(3,4-dichlorophenyl)-tropane,
(1R,2R,3S)-2-isopropoxymethyl-3-(3,4-dichlorophenyl)-tropane,
(1R,2R,3S)-2-ethoxymethyl-3-(3,4-dichlorophenyl)-tropane,
(1R,2R,3S)-2-cyclopropylmethyloxymethyl-3-(3,4-dichlorophenyl)-tropane,
(1R,2R,3S)-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)-tropane,
(1R,2R,3S)-N-normethyl-2-methoxymethyl-3-(3,4-dichlorophenyl)-tropane, (1R,2R,3S)-N-
normethyl-2-ethoxymethyl-3-(3,4-d(ich|orophenyl)-tropane,
(1R,2R,3S)-N-Normethyl-2-ethoxymethyl-3-(4-chlorophenyl)-tropane,
(1R,2R,35)-N-normethyl-2-cyclopropylmethyloxymethyl-3-(4-chlorophenyl)-tropane,
(1R,2R,38)-2-cyclopropylmethyloxymethyl-3-(4-chlorophenyl)-tropane, or (1R,2R,3S)-2-
ethylthiomethyl-3-(3,4-dichlorophenyl)-tropane,



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

R, 2R, 3S) - N- nor et hyl - 2- met hoxynet hyl - 3- ( 3, 4- di chl or ophenyl ) - tropane

R 2R, 3S)- N nor net hyl - 2- et hoxynet hyl - 3- (3, 4-di chl or ophenyl ) - tr 20%

R 2R 3S) - N- Nor et hyi - 2- et hoxynet hyl - 3- (4- chl or ophenyl ) - t r opane 5 EC 2003

R, 2R, 3S) - N- nor net hyl - 2- cycl opr opyl net hyl oxynet hyl - 3- (4- chl or ophenyl.) -tropan
e, (1 R 2R 3S)-2-cycl opropyl met hyl oxymét hyl - 3- (4- chl or ophenyl ) -t ropane, or
(1 R 2R, 3S)-2- ethylthiomnethyl-3-(3, 4-dichl orophenyl) - tropane 5 DEC 2003 5
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addi tion waipbundhas anyf abdn@get A pharmaicktioatly hmtaum@ddumrsrmfth?atébfp@bétﬁer
accept ablvﬁth aqrrl of a corrgound as any above for the

. th
manuf act ur e O]Jeag P'&W@ﬁ?&f‘:@py ?‘?e?égfsagpecﬁ"ﬁr?{ di¢e™s di sorder or disease of

a living aninmal body, |nclud|ng a human, which disorder or dlsease s
responsi ye to t$e i nhi bition ne neurotr nsmitter H take in the

central et UL as%?%?ﬂndtaﬁearﬁ'sa@%‘? P%%&Wﬁaefﬂatua@ e?o'@@@'c?'?i?“ttfﬂr nuf act ur e

of a nediteatmsit of adisorderior drbaRNGF 0fvin gmnhalrmm PBLIAG RMHRBSENOWhich
pseudoderrentchr(?irabesi t addi ction and/ or abuse,

attenti ofrd, '%9??9%25@?‘?%%‘?9 ?‘gﬁ‘sed?'ﬁgp 1 olyBARGaminE AYIraNSYRE ogni t i ve

dysf unct ireuptaie ineftdeshtfadhetvbes §ysegar at i on of the conpounds as above
conprising the step of reacting a conpound having the fornula CH 2-0-SO
2{" ")- CH3 R4 or any of its enantioners or any m xture thereof, wherein R

and R4 i sheasselerfd coipdumdasadbsve for thd hﬁn@ﬂéc@?&@@hﬁﬁ%aﬁemzfo%e ti@éﬁﬁ@dt@fR i's
as defi ned  above agd Zis 0, or Sto forma conpound he i nvention

wher ei n Raknsgnisgy, %Preﬁé‘aﬁtﬁﬁﬁtld%%‘?ﬁﬂﬂau?kfsﬁb\n%ﬁ@'?% q’f@@@dﬂlaﬂw%or@@ﬁ

CH3 R4 attention-deficit hyperactivity disorders, senile dementia, or cognitive dysfunction;

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

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 above 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
; ; :CH2-0-502 CH,

R4

or any of its enantiomers or any mixture thereof, wherein R and R* is as defined above,

with an amine NHR"-R’ to form a compound of the invention wherein X is NR”; or

reacting a compound having the formula



or any of its enantioners or any m xture thereof, wherein Rand R4 is as
defined above, wth an amne NHR'-R to forma conpound of the invention
wherein X is NR'; or reacting a conmpound having the fornula 1 5 DEC 2003 6
or any of its enantioners or any mxture thereof, wherein R ahé DEC 2803 as
defined above, wth sodium hydride and a conpound having the fornula

R -S2 to forma conmpound of the inverfii-on wherein X is 0; Exanpl es of
pharmaceutically acceptable addition salts include inorganic and organic
acid addition salts such as the_hydrochl ori de, hydrobrom de, phosphate,
nitrate, perchlorate, sulphate, dirate, cHaggte, tartrate, naleate,
fumarate, mandel ate, benzoate, a;m, ¢i nnamat e, benzenesul fonate,
nmet hanesul fonate, stearate, succigdte, Rt amat e, gl ycoll ate,

t ol uene- p-sul phonate, formate, nal onate, naphthal ene-2- sul phonate,

sal i cyl atas aan@f thenantiemarseor aBydhixksiad theresrf ovieveimiany Ris esatdfinesatwek]  known

in the ary; j C i i id i
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usef ul aghe inventromdihereis X is Qibt ai ni ng conpounds of the invention and their
pharmaceutically acceptable acid addition salts. Halogen is fluorine,
chlorine, bromne or iodine. Al kyl neans a straight chain or branched chain

of one t d&simplesxofipbarnzacentically mcteplalbbig alidition saits ihdlude iadrganic amdtdngdnic et hyl ,

propyl, i |, i |y Lo but vl ent yl nd hexyl; nmethyl,

et hyl , pr%%;%&@}r@g ?E%%'}r(égp@ﬁ tﬁg%gﬁﬁpglpgg?,ggggpgﬁwgg, @5&6%?'@?*%%5 cyclic
al kyl of penchderatepsphvate, dinatboactatey tatratenmiledia) funbaraten atandelaid, Bendoate,

cycl opropyl. cl.oputvl,, cyclo tyl, and c ohexyl ; Al kenyl .oeans a group
of from Fa}v%gortbééés F@R%Egtﬁoﬂe eBﬁ%ﬁ%lnﬁLq' Uﬁ%egﬁ}opégsgge F?ée’oFé‘ﬁéP%te' bond, for
exanpl e, diutamate, glycotiates toluencepsaipyibnaté, rmate, Maldnpeppapithalede-2-, 2, 3-, or
|3n£cl|- ug%gs%hbpélgg arﬁgyl({atgfaﬁiaépg ag%t(ﬁ)t#) ng:h Lglgngrcte ¥\c§)rmteg b?/lp)§oé:e Enbeosnwe tk(r)wrg\‘l;vh

in the art.

Other 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, chiorine, bromine or iodine.

Alky! means a straight chain or branched chain of one to six carbon atoms, including but
not limited to, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-buty!, pentyl, and hexy!;
methyl, ethyl, propyl and isopropy! are preferred groups.

Cycloalkyl means cyclic alkyl of three to seven carbon atoms, including but not limited to

cyclopropyl, cyclobutyl, cyclopentyl, 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-butyny!.



for exanple, but not limted to ethynyl, 2,3-propynyl, 2,3- or 3,4-butynyl.
15 DEC 7 Cycl oal kyl al kyl nmeans cycl oal kyl as above and al kyl as above,
meani ng for exanple, cyclopropylnethyl. Al koxy is Oalkyl, wherein alkyl

i s as defined above. Cycl oal koxy is 0-cycloal kyl, wherein cycﬁd@b&mlzﬂ5 as
defined above. Amino is NH2 or NH-aIkyI or N—(aIkyI)2 wherein al kyl is as
defined above. Heteroaryl is a 5- or 6-frenmbered heterocyclic monocyclic
group. Such an heteroaryl group includes for exanple oxazol - 2-yl,

oxazol - 4- | o zol - xaz i.soxazol - 5-yl,

t hi azol - ?J°|°aﬁ{§%ﬁ‘§ a%e_%ylc!o%ﬁwf Sz%‘?°"§ ?"d a'?@ %8‘2%|m"é“ﬁ9 for @S %z 0l - 4- yI',
|sothlaszd5mpan&ﬂ&J4-oxadiazol 3-yl, 1,2, 4-oxadi azol - 5-yl,

1, 2, 4-thi adi azol -3-yl, 1,2, 4- thiadiazoI-S-yI, 1, 2, 5- oxadi azol - 3-yl,

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

1-i m daz dlkdxy i2Otalkyllarteirgih alkglis e deflieed/above:- pyrrol yl, 2-pyrrolyl,
3-pyrrolyl, 2- furanyl, 3-furanyl, 2-thienyl, 3-thienyl, 2-pyridyl,
3-pyridyl, 4-pyridyl, 2-pyrimdinyl, 4- pyrimdinyl, 5-pyrimdinyl,

3- pyr i dafyalplalkody BYD-cysiaalky | wheteip\oyalsalRyllis andefrefybovd. nyl and 1-pyrazol yl,
3-pyrazolyl, and 4-pyrazolyl. Aryl is an aromatic hydrocarbon, such as
phenyl and naphthyl. Further, the conpounds of this invention may exist in

unsol vat échias isviiH] orasH-alkysed N-gdlleg),, Wisramh akyl [ hwrsineg ebdvecal | y accept abl e
sol vents such as water, ethanol and the like. In  general, the sol vated

forms are considered equivalent to the unsolvated forns for the purposes

of this IH‘ele?DIanybls a 5—tor‘&r’némb@redWiété?@tty%’h@ﬁ\ohwcylch@gl%uﬁ keddnesh heledolgl art t hat
t he conpounds. rese I ny Llon ontain several chjiral centres and

P

hat  SuCATERIBTRRR T BKET DR o101 £ (RB1O A B L1, ROXBALY SRS  The
i nvent i om-ylrisdxadeiss-gl, {hla‘z'dllh-yl HOEE1-A-\ A tHiaBONY5- 1 btHiaR6!-3- lhﬁbmﬁzolml udi ng
racem c %g&ﬁ% '%052 forns can be resolved into. t ggl cal anti podes
by known' Yt 0&3' ARPIS YIpir2 dey@diazobbrylof 2t té‘ﬁdéﬁz@b bil4alts
t her eof wédﬂamsqp,t1,2,6de)éda2éuatﬂ, 8.0i SloxaditFol-4-yl, 1,2,5-thiadiazol-3-yl, 1,2,5-

thiadiazol-4-yl, 1-imidazolyl, 2-imidazolyl, 4-imidazolyl, 1-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, 2-

- furanyl, 3-furanyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimidinyl, 4-

pyrimidinyl, 5-pyrimidinyl,

3-pyridazinyl, 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 those 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



| i berating the optically active am ne conpound by treatnent with a base.
Anot her nethod for resolving racenates into the optical antipodes is based

upon chronmat ography on an 1 5 DEC 2003 8 optically active matri E Racem C
conpounds of the present invention can thus be resolved into 1 A& |cal
anti podes, e.g., by fractional crystallization of d- or I- (tartrates,

mandel at es, or canphorsul phonate) sal ts8 for exanple. The conpounds of the
present - i nvent i on nay al so be resol ved by the formati on of diastereoneric
am des by npounds resent jnventjion with frj‘:1

(+)

(0}
o oo DrERf At Bty R RaT P oett ot pBESR Thienlo S bnr bR
or E) )tﬁhmnyhaf?ﬂlca@ntlbcbdewéd Byfﬁdwauélqlrmb Ill’z@tlor(df)d @H((%a)‘tratééi][m[lanl c acid
or e on O | a C_carbpba react| (0]
ommpunn IR, OF Qe R St ealls (4 B | oe P yPoiEs pEeTBIaN or ot o
or the I iitentiéaleiayiatsoede rﬁ%lhélﬂsy fHérfoﬁnH@lohaGia‘é@?éd?ﬁbr@fanﬂﬂéé B)a}eabﬁ@f@rs
be used, and w arent to the

known to . hose ski n the art
aver age \Rﬁ? ﬁ%’PP%Lf{IO{Sng‘ |9{9?%'”é(?f't'°"5‘ﬁ@'ha’h85’tﬁ:ﬁubéa°ti"ﬁ@Ph‘fféeq ‘Fﬂf? Yi¢ 8ltissed by
J. Jaquessucihas Gait Héilvedafftdn 5!3 o) @Heh)ﬂalaﬁﬁéf‘(ﬁ-) @r”(%&ﬂwen@@@iﬁ@t @9 or and

Resol uti ons", John W w York (1981 tical active

conpounds™@ PRhaaic agidas bﬁf?‘@p&’ﬂ@ﬁ“‘fr}?ﬁﬂ %ﬁﬁ?rieE%FP”%E?rP?@a?ﬁ&ytr??@'oﬁé’f i als. The

fol I owl ngofpoands @ﬂthexpfersamaﬁvembhmﬁ almbmvbélrymcﬁ\reecm&w:%af&orqﬁe fikee
invention can be prepared: R-N CH2ZOH R_.N CH2-O S2-(\ />- CH3 Tosyl

Chloride R4 R4 R-Z-Na NR'-R CH2-OSO2 CH3 R4 NaH, R-S2 CH2 NR'-R
Additional methods for the resolvation of optical isomers, known to those skilled in the art

may be used, and will be apparent to the average worker skilled in the art. Such methods
include those discussed by J. Jaques, A. Collet, and S. Wilen in “Enantiomers,
Racemates, and Resolutions”, John Wiley and Sons, New York (1981).

Optical active compounds can also be prepared from optical active starting materials.

The following scheme illustrates methods by which the compounds of the invention can
be prepared:

R-N CH,OH

R~ CH,-0-SO CH
> Tosyl Chloride N 2 2@ 3
R* > %

R4

R-Z-Na
RN CHZ-O-SOZQCH3 — — » Ry CH,-ZR'

NR"_Rl
R\ N CH2‘0'802® CH3 ) R\ N CHZ-NR"_Ru
P P

R~ R~ CH,-O-R
N CHOH  Nan, R-SO, N 2
R4 _> R4



15 DEC 2003 -9 The processes in the reaction schene above are carried out
in conventional manner. The substituent Z in the above reaction schene
means 0, or S. Starting nmaterials for the processes descri bed |&%b€$
present patent application are known or can be prepared by kng BWsses
fromcomercially available materials (see WO- 95/28401). A conpound of the
i nvention can be converted to anot her -cdnpound of the invention using
conventional mnethods. The products of the reactions described herein are

i sol ated by conventional neans such as extraction, crystallization,

di stillation, chromatography, and the |ike. Biology The conmpounds of the
present invention are tested for their ability to bind to the dopam ne
transporter in the following tests for in vitro inhibition of 3HWN 35428.
In vitro inhibition of 3HWN 35428 bi ndi ng Background: Dopam ne

t ranspor t'ﬁ’féérﬁ@és%lé@ wﬁﬂhb‘?éadﬁen Qéﬁe\ﬁﬁ‘e Lissva d18lc arr%ﬁ%%wﬁ%hyerftkiﬁﬁtrh%e? 0

term nate_ neuronal q l'ing by renoving dopam ne fromthe synaptic
cleft. Th.@‘%tbFW?‘}t%W h%ﬁb%‘@d@édtﬂn schem@dpeansif@ arSansport er integr al
protein can be nmeasured in vitro with synaptosomal uptake of 3H dopam ne
or nmenbrane binding assays with 3H1igands known to bind to the

t r anspor t¥AMINg Mafeiialy fasithripragesses dpesibet inthearesent natentrplicaion are kinavwrat

cocai ne RirRds bE‘bréﬁH?e@BPrﬂﬁqW?roEé%§% SmﬁBFﬁ]élngV%|$E rﬁEfeﬁQlQZ%Bé\ﬁ/oUpt ake.

Nuner ous |igands of seve ructural yp S report to bind at
t he doparﬁ5r‘£34|961 ake site, but it remains questionable V\/net her their
binding sites are identical to that of cocaine. A structural analog of
cocaine, 1 5 DEC 2003 - 10 3H WN 35428, binds selectively and with high
af fini ty A eoppeunggidhe memtroarogp@etoenvert&mplwmher compound of the invention

using conventional methods.

The products of the reactions described herein are isolated by conventional means such
as extraction, crystallization, distillation, chromatography, and the like.

Biology

The compounds of the present invention are 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 *H-WIN 35428 binding

Background:

Dopamine transporters/uptake sites on nerve terminals presumably function to terminate
neuronal signalling 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 *H-dopamine or membrane binding assays with 3H-ligands known

to bind to the transporter.

In vitro binding studies of cocaine have demonstrated that cocaine binds to the dopamine
transporter and inhibits *H-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 of cocaine,



Ti ssue Preparation: Preparations are perforned at 0-4C unl ess ot herw se
indicated. Corpus striatumfrommal e Wstar rats (150-200 g) is

honogeni sed for 5-10 sec in 10 M NaH2PO4 (50 mM pH 7. 4) usi;.,psd%rb 003

U tra-Turrax honogeni zer. The suspension is centrifuged at 27, x g for
15 mn. The supernatant is discarded ar]l% the pellet is resuspended in 50-
nv NaH2PO4, pH 7.4 (1000 m per g of ori“ginal tissue) and used for binding
assays. Assay: Aliquots of 0.5 m tissue are added to 25 m of test

sol uti on g, 428 1. A rat m xed and
i ncubat ed fornaggﬁrirﬁ’%fng? '%%'c%ﬁ?g%@%lﬁ ?1 P@I\gﬁgf'tkg? %ch&gg@g}teet?érrn‘sﬁ@c? "usi ng '
cocai ne (PR final concentration). After incubation the sanples are
added 5 m of ice-cold buffer and poured directly onto What man G-/ C gl ass
fibre filters under suction and imediately washed with 5 m ice-cold

buf f er. THESUgrhieparationt Rregarations aretperformedhat G-41Q enless athetwiserindicatdd.by

convent i Lol 1Nl J t] . | fic hindi IS t al
bi ndi ng. ry apge sl Rinthate vkP s AR At o RARROSISate e ol il e
al so beerNaliEQad59 oM, triirb7.4) wding an Yittap Tunmdn forhogemizet. dlhe suspersimpdsi ne( DA)

nor adr engl.j En(o- s t esones.  Backar ound: Specific
neur ot raraf!sel %ﬂﬁ%@?t?zg)s?%g{%?gf’ EYE)'E a ee) Ssl‘!p{é (ra%é{%ﬁﬁ)%@%?gg?de?qﬂaﬁg%gﬁ%ﬂ%sumabl y

f unct i on resuspenaechintsd milNaihRIO, spid 7 (100Q nbper @ oboriga! tissiehand osecdfos i tt er s
dopami ne,pi Q&rggal i ne and serotonin, respectively, fromthe synaptic
cleft. The actrvity of the transporter integral proteins can be neasured
in vitro by synaptosomal uptake of 3H dopam ne, 3H noradrenaline and

pt ake. el AFRFEOIOE o suh d'AoBeh '8 i PRt don PR s VY L
per f or me35428 (1 Akg, timal esscentriation)i mixedratiddredubdted fEiBMinsatr2° @t Nofh-spevifital e
co- col d 1R PG BuR B RRARE T30 A JuRLeeRer S8 h aRernerha B F o
honmpgeni z@mplegoare adided 5ol of ceecald buffdr tayd \politediatirebthhorid Weehtinan BRIC prgsence
of par gylffbpeeﬁltezl's lf-inclj-)eEr%\ugt(l)cg)n?’aﬁd i:anlmediater washed with 5 ml ice-cold buffer. The amount

- of radioactivity on the filters is determined by conventional liquid scintillation counting.

Specific binding is total binding minus non-specific binding.

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.

Background:

Specific neurotransmitter transporters/uptake sites on nerve terminals presumably
function to terminate neuronal signalling by removing the neurotransmitters dopamine,
noradrenaline and serotonin, respectively, from the synaptic cleft. The activity of the
transporter integral proteins can be measured in vitro by synaptosomal uptake of H-

dopamine, *H-noradrenaline and 3H-serotonin, respectively.

In vitro inhibition of *H-dopamine (*H-DA) uptake

in striatal synaptosomes

Tissue preparations: Preparations are performed at 0-4°C unless otherwise indicated.
Corpi striati from male Wistar rats (150-200 g) are homogenised 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 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 in oiﬁqwaz@ﬂ
(equilibrated with an atnosphere of 96% 02: 4% CO2 for at |ea )
Krebs- Ringer incubation buffer (8000 m__per g of original tissue) at pH 7.2
containing 122 nM NaC, 0.16 nmM EDTA," A'g M KCal, 12.7 mM Na2HPO4, 3.0 mM
NaH2PO4, 1.2 nM MgS™4, 1 mM Cadl 2, 10 mM gl ucose and 1 nM ascorbic acid.
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‘inhibition of specific binding nust be obtained, before calculation of an

| C50. The test value is given as IC50 (the concentration (pM of the test
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cont 11 1 udaiar T doner of Hineeatbiin e R e apursa L re veatana fadied. The
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of 96%02; 4% CO2 for at |east 30 mn) Krebs-Ringer incubation buffer

(2000 m FHEMog-hecrupiakel tissue) at pH 7.2 containing 122 mM Nadl, 0.16
nM EDTA, 4.8 nM KCl, 12.7 nM Na2HPO4, 3.0 nM NaH2PO4, 1.2 nM MySO4, 0.97

mM Cad 2, | ucose and 1 nmM ascorbic acid,
: 25}?5"/gl|\r/|1h9mttljon of spec%c binding must be obtained, before calculation of an ICs.

The test value is given as ICs (the concentration (uM) of the test substance which
inhibits the specific binding of *H-DA by 50%).

In vitro inhibition of *H-noradrenaline (®*H-NA) uptake

in hippocampal synaptosomes

Tissue preparation: Preparations are performed at 0-4°C unless otherwise indicated.

Hippocampi from male Wistar rats (150-200 g) are homogenised 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 for 50 min and the supernatant 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 KCI, 12.7 mM Na,HPO,, 3.0 mM
NaH,PO,, 1.2 mM MgS0O,, 0.97 mM CaCl,, 10 mM glucose and 1 mM ascorbic acid.



15 DEC 2003 - 12 Assay: Aliquots of 4.0 m tissue suspension are added to
100 | of test solution and 100 | of 3HNA (1 nM final concentration),
m xed and i ncubated for 90 mn at 37C. Non- specific uptake ua det erm ned
using desipramine (1 NM final concentration). After i ncubat fiGhDE

sanpl es -are poured directly onto Watman G-/ C glass fibre filters under
suction. The filters are then washed tAPee tines with 5 nl of ice-cold 0.9%
(wv) NaCl solution. The anount of radioactivity on the filters is

det er m ne . GPNV. ' Jigquid scintillation nt.i ng. ecl figc uptake
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resulting supernatant is then centrifuged at 27,000 x g for 50 min and the
supernatant is discarded. The pellet (P2) is resuspended in oxygenated
(equili brz%f-m%Wﬁﬁlioﬁ{bf%b@@ﬁ@ﬁiﬂ&ﬁg?ﬁus‘?ﬁgf%geéine‘ﬂi?/bggpe Ediduldtion df 8ASE,30 m Nn)
Krebs- Ri nger incubation buffer (1000 m per g of original tissue) at pH 7.2
containing 122 mM NaCl, 0.16 nM EDTA, 4.8 nmM KCl, 12.7 nmM Na2HPO_4, 3._0 m
NaH2PO4, ThedestM MisSQGiveh d8VCCARcontantidlonl (P Setha Rkt bubdhRsamsig ¢ aci d.

Assay: Aliquots of 4.0 m tissue suspension are added to 100 | of test
sol ut i on iRteitsithe specifip binging of fH-NA bp0%). nal  concentration), mixed and

i ncubated for 30 min at 37C. Non- specific uptake is determ ned using
citalopram (1 NM final concentration). After incubation the sanples are
pour ed di r ect (nvigatiBhibiiamel He-hgdhady ptamine (TH-5tHEF, seretgain) 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
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 for 50 min and the supernatant 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 (1000 ml per g of original tissue) at pH 7.2
containing 122 mM NaCl, 0.16 mM EDTA, 4.8 mM KClI, 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: Aliquots of 4.0 ml tissue suspension are added to 100 pl of test solution and 100
ul of *H-5-HT (1 nM, final concentration), mixed and incubated for 30 min at 37°C. Non-
specific uptake is determined using citalopram (1 uM, 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 m! 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.



suction. The filters are then washed three times with 5 m of ice-cold 0.9%
(wv) Nad - solution. The anmount of radioactivity on the filters is

determ ned by conventional liquid scintillation counting. Specific uptake
is calculated as the difference between total uptake and nond$pPEC 2083

upt ake. 15 DEC 2003 - 13 25-75% i nhi bi t3i_on of specific binding nmust be

obt ai ned, before cal culation of an IC5(3. The test value is given as | C50
(the concentration (pM of the test substance which inhibits the specific
bi ndi ng of 3H5-HT by 50% . Pharmaceutical Conpositions Wiile it is

possible that, for use in therapy, a conpound of the invention may be
admi ni st@rggﬁéém fiPn of\SPeAERPIREINg mtfstbg?gtaé?eé% Befoee Galcuatiea @han {Gre acti ve

i ngredient as a pharmaceutical formulation. The invention thus further

provi des pharmaceutjcal fornul ations conprising a conpound of the
i nvent i onN5rtest YHUS Petvain 3l Gheneanspisaion (BM) of 1Be tert sHbsianogaviieher eof

t.oget her jmhibits the BBedific BiRdiRg th.[_g}meg}r, '5?%5} y acceptable carriers therefor
and, optionally, other therapeutic and/or prophylactic ingredients. The

carrier(s) must be "acceptable” in the sense of being conpatible with the
ot her ingredients of the fornmulation and not deleterious to the recipient
t hereof . Pharmaceutical formul ations include those suitable for oral,
rectal, nasal, topical (incPharmacduticehCompasitions| i ngual ), vagi nal or
parenteral (including intranuscular, sub- cutaneous and intravenous)

adm nistration or in a formsuitable for adm nistration by inhalation or

i nsuf f | atWoile it iFiRessiblegbain fbs usé int therapyyva nompoynd afdiee ingentisntrhaysbeconvent i onal

adj uvant ’ad?rﬁﬁi%ﬂeﬁard’ athe Shly léﬁg%ical, Wﬁe@#ﬁblg% Blleggr?tqhé E&R/etiﬁ'&eaigﬁm of

phar maceut i cal conmpositions and’uni osages” thereof, and rn such form may
be enpl oypdrmacesitical dymudation. as tablets or filled capsules, or |iquids such
as sol utions, suspensions, enulsions, elixirs, or capsules filled wth the
sanme, all for oral use, in the formof suppositories for rectal

admi ni st rlheiiovention thus fuderfpoovidesgfhasmacedtieali fojnadatamins eomplising arcemipound
parent er QJf tt(ei iﬂ%rﬂﬂh 39 a%‘ﬁgﬁHéc?er&ﬁgéf@)acgéﬁablg %g{f' or derivative thereof together with
- one or more pharmaceutically 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 recipient thereof.

Pharmaceutical formulations include those suitable 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

inhalation or insuffiation.

The compounds of the invention, together with a conventional adjuvant, carrier, or diluent,
may thus be placed into the fdrm of pharmaceutical compositions and unit dosages
thereof, and in such form may be employed as solids, such as tablets or filled capsules,
or liquids such as solutions, suspensions, emulsions, elixirs, or capsules filled with the
same, all for oral use, in the form of suppositories for rectal administration; or in the form
of sterile injectable solutions for parenteral (including subcutaneous) use. Such
pharmaceutical compositions and unit dosage forms thereof may comprise conventional
ingredients in convention(al proportions, with or without additional active compounds or
principles, and such unit dosage forms may contain any suitable effective amount of the
active ingredient commensurate with the intended daily dosage range to be employed.

Formulations containing ten (10) milligrams of active ingredient or, more broadly, 0.1 to



pharmaceutical conpositions and unit dosage forns thereof may conprise
conventional ingredients in conventional proportions, with or wthout
addi ti onal active compounds or principles, and such unit dosage fornms nay
contain any suitable effective anount of the active ingredi &% DEC 2003
commensurate wth the intended daily dqsage range to be enpl oyed.
Formul ati ons containing ten (10) nilliarahs of active ingredient or, nore
broadly, 0.1 to :15 DEC 2003 - 14 one hundred (100) mlligrams, per
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accept ablkhesspmpoygndsiofgberprasedt ioventios can e rdministrafed ingr widarvarigty of oral
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sol ubilizers, lubricants, suspending agents, binders, preservatives, tablet
di si nt ' | at.i terial ., | wd t

carr er irer B BhdmaRbu R SRR Bt or e o on s panE PSR e

di vi ded phetmaceuticatiy@ceeritablé catriebd edrsbe tither aolldi or diqgidnelivefotm ipeepatatiets Wi t h
and_ comp AT BSOS Bty Gl SORRR s e dsbfip e BrBRes.

pr ef er ablAysatidreagiien cén benohe wemore setsstdnzea bith re8Va186 MctRRrdileshtsofavolifirgy acti ve
conpound. i.table.carriers are magnesi um.carbpnate, nagnesi St earate,
Careouagets) SNSER I EAne! §spBOnRg sgths e fssehatien st n

met hyl celdisintegrating agiénisnor aardnoxysubdting Ineatediall ose, a | ow nel ting wax, cocoa
butter, and the like. The term"preparation” is intended to include the
formul ati on of the active conpound with encapsulating material as carrier
provi di ndn powdgrsthe caniens Zfindihdividiet isyld WHIBRH &6 Atmixird With the finely divided

active component.

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

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

and lozenges can be used as solid forms suitable for oral administration.

For preparing suppositories, a low melting wax, such as admixture of fatty acid glycerides
or cocoa butter, is first melted and the active component is dispersed homogeneously
therein, as by stirring. The molten homogenous mixture is then poured into convenient
sized molds, allowed to cool, and thereby to solidify.



or without carriers, is surrounded by a carrier, which is thus in
association with it.  Simlarly, cachets and | ozenges are incl uded.

Tabl ets, powders, capsules, pills, cachets, and |ozenges can be used as
solid forms suitable for oral administration. For preparing stdpOECt#93 es,

a low nmelting wax, such as adm xture ofqfatty acid glycerides or cocoa
butter, is first nelted and the active conponent is dispersed honbgeneously
therein, as by stirring. The nolten honogenous m xture is then poured into
convenient sized nolds, allowed to cool, and thereby to solidify. r-6 5
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in the ar&arﬁé’rstég a‘?@?ﬁ&% fngﬁgia&lfi géjgﬁ%;oghg?epr eparations include sol utions,

suspensi ons enul sion wat er or water-propyl ene glycol
sol utions. For exanple, parenteral | nj ecti on | qui d prepar ati ons can be

f or mul ate tions in 0 et hyl ene ycoI sol ution. The
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cont ai ners vvlth an added preservative. The conpositions may take such

forms as ﬁb ensi o l,.ut i OQ‘ ,__or rErru sions in oily or aqueous vehicles,
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| active conponent in water W th viscous

di h
rr;ats gtralr Z: nﬂ%@ﬁlvgbnﬁ\gtqﬁ\éﬁ mgfedée)r,wﬁpﬁéﬁedn ngger form, obtained by aseptic isolation of

sterile solid or by lyophilization 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 dissolving the active

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

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

resins, methylcellulose, sodium carboxymethylcellulose, or other well known suspending
agents.

Also included are solid form preparations which are intended to be converted, shortly
before use, to liquid form preparations for oral administration. Such liquid forms include
solutions, suspensions, and emulsions. These preparations may contain, in addition to the
active component, colorants, flavours, stabilisers, buffers, artificial and natural

sweeteners, dispersants, thickeners, solubilizing agents, and the like.

For topical administration to the epidermis the corhpounds according to the invention may

be formulated as ointments, creams or lotions, or as a transdermal patch. Ointments and



resins, methylcellul ose, sodi um carboxynet hyl cell ul ose, or other well known
suspendi ng agents. Also included are solid form preparations which are

i ntended to be converted, shortly before use, to liquid form preparations
for oral administration. Such liquid forms include solutionsy5h %éﬂ@l ons,
and enul sions. These preparations may_ggntain, in addition to the ‘"active’
conponent, colorants, flavours, stabilisers, buffers, artificial and

natural sweeteners, dispersants, thickeners, solubilizing agents, and the
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agents, i ckening a or colquring agents. Fornulations suitable for
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pastilles conprising the active ingredient in an inert base such as
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are applied directly to the nasal cavity by conventional neans, fo

exanple with a dropper, pipette or spray. The fornulations may be pI’OVI ded
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this may be achi eved by t patient adm nistering an appropriate,
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spray punp. Adnministration to t respi ato tract al so | eved by
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trichl or(ﬁtCPfD'éF‘GrﬁéfQ’Yem@"P or dichl orotetrafl uoroet hane, carbon di oxide, or
ot her suitabl e gas.

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 chlorofluorocarbon (CFC) for example dichlorodifluoromethane,
trichlorofluoromethane, or dichlorotetrafluoroethane, carbon dioxide, or other suitable gas.
The aerosol may conveniently also contain a surfactant such as lecithin. The dose of drug

may be controlled by provision of a metered valve.

Alternatively the active ingredients may be provided in the form of a dry powder, for
example a powder mix of the compound in a suitable powder base such as lactose,
starch, starch derivatives such as hydroxypropyimethy! cellulose and polyvinylpyrrolidone
(PVP). Conveniently the powder carrier will form a gel in the nasal cavity. The powder
composition may be presented in unit doese form for example in capsules or cartridges of,

e.g., gelatin, or blister packs from which the powder may be administered by means of an
inhaler.

In formulations intended for administration to the respiratory tract, including intranasal
formulations, the compound will generally have a small particle size for example of the

order of & microns or less. Such a particle size may be obtained by means known in the

art, for example by micronization.



The aerosol may conveniently also contain a surfactant such as | ecithin.
The dose of drug may be controlled by provision of a netered val ve.
Alternatively the active ingredients may be provided in the formof a dry
powder, for exanple a powder mix of the conpound in a suitablb ECWEE base
such as |actose, starch, starch deriyvati ves such as hydroxypropyl met hyl
cel l ul ose and polyvinylpyrrolidone (PVP). Conveniently the powder carrier
will forma gel in the nasal cavity. The powder conposition nay be
presented in unit dose formfor exanple in capsules or cartridges of,

e.g., gel acks from. whic owder be adni ni stered
by neans © egHesnﬁﬁﬁtﬂr E“'Pﬁ t&tQ"@rﬁ“SP"’H‘?eéﬁ& S'FBFth&d%f'Yﬁ iggredisnbn to the
respi r at angy be astpjoyedcl udi ng i ntranasal fornul ations, the conpound w ||
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or less. Such a particle size my be obtained by neans known in the art,
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these in packaged form Tablets or capsules for oral adm nistration and

| i qui ds f_[o i ntravenous adm njstration are preferred conpositions. Mthod
of Treat i RJ'eIher cansyles ferorakadmipisimtionand liapids ferintrveneusiadministration are

t r eat mentpréferréll compPesifosy. di seases responsive to the nonoam ne
neurotransmtter re-uptake inhibiting activity of the conpounds. This
activity of the conpounds of the invention make them extrenely useful

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 coqgnitive
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
treatment, alleviation, or elimination of an indication associated with or responsive to
monoamine neurotransmitter uptake-inhibiting activity. This includes especially
parkinsonism, depression, obesity, narcolepsy, cocaine abuse, attention-deficit
hyperactivity disorders, senile dementia and memory dysfunction in ageing.

Suitable dosage range are 0.1-500 milligrams daily, and especially 10-70 milligrams daily,
administered once or twice a day, dependent as usual upon the exact mode of
administration, form in which administered, the indication toward which the administration
is directed, the subject involved and the body weight of the subject involved, and further

the preference and experience of the physician or veterinarian in charge.

l.p. means intraperetoneally, which is a well known route of administration.



in the treatnent of, parkinsonism depression, obesity, narcol epsy, drug
abuse, e.g. cocaine msuse, attention-deficit hyperactivity disorders,
senile denmentia and cognitive dysfunction as well as other e
sensitive to the nonoam ne neurotransnitter reuptake-inhibiting activity
of the conpounds. The conpounds of thid8inivention may accordingly be

adm nistered to a living ani mal body, including a human, in need of
treatnment, alleviation, or elimnation of an indication associated with or
r esponsi V&0t BeanmpRIard. NeiGids aovelnomntroete of pemicistiation.bi t i ng activity. This

i ncl udes especially parklnsonlsn1 depression, obesity, narcol epsy, cocaine
abuse, attention-deficit eract|V|ty di sorders, senile denentia and
menory dy@ﬁﬁ&?"i"%%ﬂ“%@%ﬁ’ﬂé SS@IGL@BI"@/eﬁmfgléhWahg\ée‘@fféhgy aregwotabe | i grams
daily, ansbnerfasirhiing0-70 mlligranms daily, adm nistered once or twce a
day, dependent as usual upon the exact node of admnistration, formin

whi ch adm ni stered, the indication toward which the admnistration is
directed, the subject involved and the body weight of the subject involved,
and further the preference and experience of the physician or veterinarian

in charge. |.p. neans intraperetoneally, which is a well known route of
adm-nistration. 1 5 DEC 2003 - 18 P.o. neans peroral, which is a well
known route of administration. The followi ng exanples will illustrate the

invention further, however, they are not to be construed as limting. 15
DEC 2003 - 19 Exanple 1 (-)-Anhydroecgonine nethyl ester. N COOH -- N
COOMe H 10 '~P4 (1R 2R, 3S)-2- Car bonet hoxy- 3- benzoxytropane, hydrochl ori de
(100 g, 0.29 mol) was refluxed in 1000 mM 1 M hydrochloric acid for 18
hours and the solution was ice cooled. Benzoic acid was collected by
filtration and the filtrate was concentrated in vacuo.



Trituration of the residue with ethanol and filtration yiel ded

(1R, 2R, 3S) - 3- hydr oxy-tropane- 2-carboxyl ate, hydrochloride as.a_white
crystalline conpound which wi thout further purification was dﬁ‘&i%m
refl uxed in phosphorous oxychloride (50 ml) for two hours. The solution
was concentrated in vacuo and absol ute qget hanol (150 m) was slowy added’
under ice cooling. The solution was stirred at anbient tenperature for 16
hours and was concentrated in vacuo. The residue was ice cool ed and nade
basic by addition of a sodium hydrdxag®pledl uti on (10 M approxi mately 100,
m) and was extracted 5 tinmes with diethyl ether. The conbi ned organic

phase was dried and concentrated in vacuo yielding oil, which was

di sti | | ed-Fnhydmesgerioe methgl estenBar) yiel ding the title conpound as cl ear
oil. Alternatively (-)-Anhydroecgoni ne nethyl ester was prepared as
follows: 103 g (3\05 €699 sodiumin 325 lcehs et hangl wagosmded 3 |

et hyl acetate (HPL de) 500 g of i ne hydroc i de. The reaction
m xture was refl uxed % ours. 15,8%2%&[H acetl'c%g was added, pH -
8, followed by 1.5 1 of fol e. 21 of solvents was evaporated under

reduced pressure. Another 2 | of toluene was added, and another 2 | of
sol vent s I I t. ment s_repeated onc r The t ot al
addi ti on gl; ' tg%z—g%bear%&g%ﬁ?bg%ogﬁﬁa?n96Ry&ggfﬂg@%@ﬁﬁ‘é, @7&2 "é(ﬁ)avﬁ%sr at ed.
The r eactrefiuxediin 00®Emivh$1 hfdrbdrdoritacididr t1 B doa! dngl th@solutahest ok tbolegt al 1 1
of tolue ] e e rati er reduce ressure and the
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istille i t t r.eux-col.u at 0.2-0.4 ar, b.p. - . The

pr oduct \%éé!rf)%ge‘t%ar}y?ﬂ.r%;bﬁng%#iadlmu _Cnﬁt@lﬁfgﬁ C%%D"S‘H(Wfﬁcw 'B‘oi'?gmgﬁfc 2003 - 20
Exanpl e Duificliol 323 Fried-abid réfuxed rophyosphorbub oxghaipiae 50 Jrl)rfomaaaoand The
(1R 2R, 3%)&(1%68 Wag%gﬁéehn?é}/e_d iﬁ_vgg'ﬁg érﬁ‘é) arltg)s%]u?er] He}l"farngpa 28 m'YPv%gs slowly added

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 ml) and was extracted 5 times with

diethyl ether. The combined organic phase was dried and concentrated in vacuo yielding

oil, which was distilled in vacuo (70-74° C, 1 mBar) yielding the title compound as ciear

oil.

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

103 g (3.05 eqv.) sodium in 3.25 | abs ethanol was added 3 | ethylacetate (HPLC grade)
and 500 g of cocaine hydrochloride. The reaction mixture was refluxed for 2.5 hours.
150 ml of acetic acid was added, pH ~ 8, followed by 1.5 1 of toluene. 21 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 title compound
was distilled without the Vigreux-column at 0.2-0.4 mbar, b.p. 56-80 °C. The product was
a clear, yellow liquid.

Yield: 218 g (76 %).



N COOve F Grignard reagent was nade in a three necked reaction flask

equi pped with nechanical stirring, an intensive condenser and a pressure
equi li brated funnel, using 4-brono- fluorobenzene (27.5 m %lﬂﬁﬁzﬁmand
magnesi umturnings (6.3 g, 260 nmol) in 250 n absolute dleth The
solution of grignard reagent was cool eggto -20 C and a solutlon of
(-)-anhydroecgoni ne nethyl ester (21.7 g, 120 nmol) in 100 mM absolute

di et hyl 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 follow ng two ways: 1)
The reaction m xture was stirred int 258 g1 crushed ice and the water "
phase was made acidic by addition EE ximately 100 mM 4 M hydrochloric
acid. The organic phase was di scharged and the water phase was washed with

amront um GaeeTeC el S RS RiTibeaEe Sra T o5 A8 Eundrestior  de

and was f3- Waﬂdoyopmehylaimpedet hree tines vm th diethyl ether. The conbi ned

organi ¢ phase was dried and concentrated in vacuo yielding oil which was
distilled in vacuo (150-160 @2 nBar). This nmethod yielded a m xture of
two stereoisoners (2S/ 2R - 3) which was separated by colum

chromat ography using a mx of diethyl ether and pentane (1 + 1) + 1 %
triethyl amne as eluent. T rude products were triturated in pentane
yi el ding (1R-{S, 3Sockecar bomet hoxy- 3- (4 f1 uorophenyl ) L r opaggomenhi t e
crystals mp. 2 C and (1R 2R 39)-2) omNRoOXY - 3- (4

f 1 uor ophenyl ) #f opane, white crystals : @ € 2} Th T ea @- m xture

was cooled to -78 C and a solution of trifluofdacetic aC|d (20 m, 250
mmol) in 50 m diethyl ether was added over 10 m nutes. The cooling bath

was r e”Waﬁﬂl@a@@rﬁNvéshﬁa&@n’ﬁpﬁfh?ééﬁ&kg@%écﬁ&?ﬂféﬂ( % g%p%t]%m niedHafic

stirred into 700 - 21 water he wat er pase was
adj ust ed SE'B'"EFPE'“WSHGWWW%\Q”@QrRE@ﬁrﬁUan@@dlbfﬁ?@Iftmlf\ﬁl Gising 4elroanof ol | owed by

aqueous \WabkbdRzeHA 2P YIrhil '2‘5@th:98| laRd Hyns &R tu"% 3 RR8) AOBYG, Thi s
met hod yi el ded a motxt ure_of two %t er eolr'soners §?§§z cbe%?? )
absolute diethyl ether. The solution of grignard reagent was cooled to -20° Canda
~ solution of (-)-anhydroecgonine methyl ester (21.7 g, 120 mmol) in 100 ml absolute
diethyl 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 ml crushed ice and the water phase was
made acidic by addition of approximately 100 m! 4 M hydrochloric acid. The organic
phase was discharged and the water phase was washed with 100 m! diethyl ether. The
water phase was made basic by addition of 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 yielding 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-
fluorophenyl)tropane, white crystals m.p. 91-92° C and (1R,2R,3S)-2-carbomethoxy-3-(4-
fluorophenyl)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 ml 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 ml



The follow ng conpounds were nmade in a simlar way: (1

R, 2R, 3S) - 2- Car bonet hoxy- 3- benzyl tropane and (1 R, 2S, 3S)-2-car bonet hoxy- 3-
benzyl tropane, nethod 2, only (1 R 2S, 3S)-2-carbonet hoxy- 3- beriZ/DEC@8ne
was obtained w thout contam nation of the other isoner, as oil, which
crystallize upon standing, mp. 53- 54 _(1 ‘

R, 2R, 3S) - 2- Car bonet hoxy- 3- benzyl t r opane was obt ai ned by isonerisation of
the mxture as described in exanple 3. (1

R, 2R, 3S) -watearlbemtt dfdy watef phadd waadjested td pldpayeadaitidn (ol concentrated .

R, 2S, 39S) -2~ ' - 3-(4-chl orophenyl )t ropane, .nethod 2. The two

i soners WP gc?cﬁg)f[? 'g?g%g)f% V& u%q?‘Fﬁ%s Wsﬁ&"f%?%é WIE'C ORI Bcr i bed i n
exanpl e JHesgribeRl aRva SJhi@ rEthrdaosetidtba yniduledofdib eteaglisomydrs (IIPRAR/1)( 1

R, 2S, 3S) - 2- car bo- met hoxy- 3- (4-chl orophenyl )tropane, (1

S, 2S, 3R) - 2- car bonet hoxy- 3- (4-chl or o- phenyl )tropane and (1

S, 2R 3R) -Thedalidying torogpyuritis (were Madedpheiyilarivagpane, nethod 2. The two sets
of enantiomeric pairs were not separated but the m xture was isonerized as
described in exanple 3. (1

R, 2R, 3S) -(2R2R, B8)R2-Clacbomahdd-3vbénzyltiobany bhd (1288SHREafbbmethoxy-3-

somer s WEPE RORATE. B OBl TR 70 SN P Aony SieBF Y SR8 e e |

eRxggp |3 g) Juithplit RIr2EnidS)ior2of@as bmetsbm;eﬁ-ﬁ%-fnzwn@n f&tysvéuzzﬁrugage@&amg, :ﬁq.lpd 53- t
, 2R, -2 CarRo: - 3- - na ropane, mnethod 2. dignard reagen

nmade by a%dﬁtﬁﬁﬁzgﬁéj%?gﬂ?’g y‘gg%?”glé’%ﬁ‘? ‘%?ﬁobéa'ﬁ?%%ﬁaﬁﬁf'?éloéﬁé”}?nd

1, 2- di br oninietdandesonibed &f éhampid Ber to a refluxing suspension of two

equi val ents of magnesi um Both products were white crystalline conpounds
with mp. 79-80 C and mp. 86-87 C respectively. (1

R 2R, 35) {2R2R, 3®pB Catbomethdxd -3 apdHidrebhdriydtrepae #(1RRS,3S)-2-carbomethoxy-

R, 2S, 3S) -3r2-4c r bo- met B?x - 3- (eﬂl"! nanzoht yl )tropane, hydrochloride, method 2
Gignard '%é“gllz‘?{PP*ﬁ%[H fﬁéa%m oG- dhedwo igogiass weps Nl sepaigtadut i 1

- br ononaphikfued was isehtbrite?adltidscpbBE I B@mgd3di et hyl ether to a refluxing
suspensi on of two equival ents of magnesium The title conpounds were 15 DEC

2003 - 22 isolated as respectively a white crystalline conmpound,
m p. 133- 1(35,2@,Mﬂz-@értﬁiﬁﬁé‘tlﬁm@'-@w-chIorophenyl)tropane, (1R,2S,3S)-2-carbo-methoxy-3-

(4-chlorophenyl)tropane, (1S,2S,3R)-2-carbomethoxy-3-(4-chloro-phenyl)tropane and
(1S,2R,3R)-2-ca_rbomethoxy-3-(4-chIorophenyl)tropane, method 2. The two sets of
enantiomeric pairs were not separated but the mixture was isomerized as described in
example 3.

(1R,2R,38)-2-Carbomethoxy-3-(4-methyiphenyl)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,28,38)-2-Carbomethoxy-3-(2-naphthyl)tropane and (1R,2R,3S)-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,38)-2-Carbomethoxy-3-(1-naphthyl)tropane and (1R,2S,3S)-2-carbo-methoxy-3-
(1-naphthyl)tropane, hydrochloride, 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 title compounds were



compound. (1 R 2S, 3S)-2- Car bonet hoxy- 3- (3, 4-di chl orophenyl )tropane and (1
R 2R, 3S)-2- carbonet hoxy-3-(3, 4-di chl orophenyl )tropane, nethod 2. Both
products were white crystalline conmpounds with mp. 69-70 Cﬁ%nﬂEéJmQS C
respectively. A racemc mxture of (1 '

R 2R, 3S) - 2- Car bonet hoxy- 3- (3, 4-di chl ar gphenyl )tropane and its enantionere
(1 S, 2S, 3R) - 2- Car bonet hoxy- 3- (3, 4-di chl orophenyl )tropane, was prepared
usi ng (+ -)-anhydroecgoni ne nethyl ester as starting nmaterial, nmethod 2.

f ol | owed idvjated esrerspsdivelyra akitadagstailibe dompoenca mp.¢33-135°1C and an amorphous

S, 2S, 3R) - gfn%ﬁﬂpoorret hoxy- 3- (3, 4-di chl orophenyl ) tropane, was prepared using’
met hod 2. € conpound was not isolated but isonerised as described in
exanple 3. (1 R 2S, 3S)-2- Car bonet hoxy- 3- (4- phenyl - phenyl )tropane and (1

R, 2R, 3S) 425 XY= 3- (4-phenyl - phenyl )t r opane . Both

pr oducts(ﬁ%’r2 §%ﬁ%§5r%§?‘§§1°é§$r(ﬁg'?{%‘Hﬁ%ﬁﬁﬁéf'%?ﬂ%ﬁ'&<1%93?Eé7§§>z C and 95-96 C
rR e;gegts l) @etbpme@ff)ox%?(ﬁ,ﬁﬁbhlarogafrbpmgbh@wnahéglz.tB&tubwduat@?v;]afg)@ngga?ﬁ and (1
, 2R, -2~ rbonet hoxy- 3- (4- - ropane, nethod 2. Bo

pr oductsC%Fa@ﬁ\fhﬁowog?@%‘P@f h%gg%oﬁ)%@:ggganéﬁe fiivelysa- 85 C and 83-84 C
respectively. Exanple 3 (1 R 2R, 3S)-2-Carbonet hoxy- 3-benzyl t ropane,

hydrochl qride.. --. olution o 1 .

R 25, 38) P oEEPis SR BASCAS Lo (- clsblomoneBy YrapAne absol ut e

met hanol a6d @8 endntionse aﬂﬂw,3R)~20iatbbm6tf@§(y-sqg,mﬂﬁm@rb$@é?@|)ﬁbﬁbn!ef‘wﬁ?f[ hanol (2
M 2 mM) and e%}[w.métbjre %?s refluxed for 16 hours. The reaction m xture
was conPERETeR &g | Vanlwragraopine relbylastenas stattingmatesal methadsd- hy | et her
and was_valisived by Wohierieaicer as ddserissAtxamplage Was dried and concentrated in

vacuo. The crude product 15 DEC 21 - 23 'was purified by colum
chromat ography using a m xture of diethyl ether and pentane (1 + 1) + 1 %

tri et hyl (E8TRBSRy2-crbandéthtyed- B, Adiidhorophenylytropane, was prepared using method
R 2R, 3S) - 2-T%ar bonet hé)xg- 3- b_enztyl t ropane as )
2. The compound was not isolated but isomerised as described in example 3.

(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,28,38)-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 83-84° C respectively.

Example 3

(1R,2R,38)-2-Carbomethoxy-3-benzyltropane, hydrochioride.

COOMe ~

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 ml) 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




oil. By dissolution of this product in diethyl ether and subsequent
addition of a solution of hydrochloric acid in diethyl ether the title
conmpound precipitated as white crystals, mp. 188-190 C. Examﬁlrﬁe

2- Car bonet hoxy- 3-tropanone. d -N COOVe To a suspension of sodi’ ‘Rgar%e
(3.2 g 80% 107 nmol, prewashed in cycbghexane) and di nethyl carbonate
(9.13 m, 108 mml) in absolute cycl ohexane heated to reflux tenperature,
a solution of _g+-€-3-tropanone (6.9 g, 50 nmmol) in 50 nl absolute

cycl ohex YRS Rui§ed BY egfuppehrarBatagianhe8singie riyidregfatieteyl ether aot pertsnaffbar ent
so 0.2 nlqy +net g : | 2 er. ni ght
at refl ux1 _)tgﬁrr/geratl_ﬂra gﬁ%a%ggg ttg} IC%%ﬁﬁ%h,%%)a@%&%&{}nﬁet@pﬁéﬁz&f?@p %%ﬁ wat er
was car efall By digselutipn ofdhis peodust ipdietiy etherand substedertGadditiomobasdotiahdfor i de

and the nggthibRd aliif Hireﬁ]yy\@tﬁeretﬁé 4ifE b&HpSund brg'&&gér’f%& Bs WR&@X&%I%EC%M ori de.

The conbi ned net hyl ene chl’oride organic”phases dried Oftent r at ed
in vacuo 88t198wed by col um chromat ogr aphy of the crude product using

nmet hyl ene chloride with increasing amounts (up to 109 of nethanol as
eluent. The fractions containing the product were concentrated in vacuo
and the resulting oil was subjectefExamplée/ rohrdestillation (1 nbar, 120
C, yielding the title conmpound as orange crystals, mp. 104-107 C. Exanple
5 2- Car bonet hoxy- 3- hydr oxy-tropane, hydrochloride. COOV COOMe a OH 1l 6
DEC 2003 2-Carhomethoxy-3-tropanone.

~N ~N COOMe

ﬂ_.

0O 0

" Toa suspension of sodium hydride (3.2 g 80%, 107 mmol, prewashed in cyclohexane)

- and dimethylcarbonate (9.13 ml, 108 mmol) in absolute cyclohexane heated to reflux
temperature, a solution of (+-)-3-tropanone (6.9 g, 50 mmol) in 50 ml absolute
cyclohexane was added over 15 minutes. No hydrogen evolution was apparent so 0.2 ml
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 chloride with increasing amounts (up to 10%) of methanol as eluent. The
fractions containing the product were concentrated in vacuo and the resulting oil was

subjected to Kugelrohr destillation (1 mbar, 120° C, yielding the title compound as orange
crystals, m.p. 104-107° C.

Example 5

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

N COOMe ~N COOMe



To a solution of the 2-carbonet hoxy-3-tropanone obtained in exanple 4 (17
g, 8 mmol) in 750 mM nethanol cooled to -35 C was added sodi um
borohydride (17 g, 450 mml) and the m xture was stirred forﬁ?gﬁ The
cool ed sol ution was quenched by slow addition of concentrate o) oric
acid (40 m) and the m xture was concenigated in vacuo. Water (400 m) was
added and the pH was adjusted to 3 by addition of concentrated

hydrochl oric acid. After having washed the water phase three tinmes with

di et hyl eTbersopkiomattha@emsbadethoxyld- trbparaﬂ'(éi db‘taﬁmed)h exampiy (1Ttg @5 ammani um

h drOX|de S S ext ree t net h Iene
c%l ori de. 2’5}% ean %\?%%B?lgg%gsg“@ %’% S8 lIu W‘T{R@E?hwgs Orgol
et hanol aard mddmdtumnaesﬁrraifem lnydnsotllié cooled saetioth iad dusnenedlyy ﬂmcent ration
i n vacuo. t.he e5|due | ded the title as an
anor phousa&;c;r'tgo&zjogtcgﬁc{efq% NS V‘égﬂﬁm'ﬁtyeﬂ'ﬁﬂ%‘@as QQPGEBWB%S olid,
\év;asznndebvacua \Blater (400 mB wassiddgd aas tied ;aﬂ Wasgdmlete@rtb a3l by(dddgnon of o d
car anone, O ution as escr| e
Med. memgﬁ%égt?ééﬁg%rﬁggﬂrc d- b Yféﬁh?fﬁtgﬁl“ﬁé%f Rhase fiep fraeswi 'Exarrpl e 6
(2 1 RS%) Andlﬁﬂhytmbgcpﬂdwas pejubtel te st ey agﬁltlmhl \&Jnc&‘iﬂrag?d aﬁinﬁﬁﬂd kﬂi‘hﬁr@ilcl)l@ éHScﬁ( 8f c
car bomet hox r ox rochl ori de obtajned in examl e

g, 2.1 rm%'fa) %‘?{d’h?g? Hﬁ?%"&‘f‘.&%‘?ﬁlﬁ%‘a F’éeﬁwﬁﬁ‘ meéh f}?rﬁh"a"d\%ago%ﬂﬁnlﬁfﬁfé% Bt 60 C

for two hemeus yietdesiWiltvitigh was GisSoIeaT inSMakol MY ad&euwonégﬂ}dtwyd%chrﬁﬁbent

terrperatur rus Cﬁg ice s added arI:_Ld pH was adjusted tg 11 addi ti on of
concent ra?é UH? 85'8'1:!8&% S2e (reing ghibe assiduscyigded Weé!é'evm th

met hyl enecdnliﬂdmhdde aaruﬂndrbﬁomru@(m_ was renoved in vacuo yielding the title
conmpound as oil which was destilled, 1 nbar 70-85 C. (1 S)-Anhydroecgoni ne
met hyl ester, oil, was made in a simlar way using (1

S) - , car blon(ﬂsmear%o&rehwdy-GWdid)@nﬂiibﬁn@tﬁn%rBEQﬁ JDIIGXAEP MBS RS sifrfilaF Why@sing
materi a
as starting material (1S)-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

7 (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 chloride (0.4 ml, 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 chloride and the solvent was removed in vacuo
yielding the title compound as oil which was destilled, 1 mbar 70-85° C.

(18)-Anhydroecgonine methy! ester, oil, was made in a similar way using

(1S)-carbomethoxy-3-hydroxy-tropane obtained in example 5 as starting material.



15 DEC 2003 - 25 - Example 7 (1

R, 2R, 3S) - N- Nor net hyl - 2- car bonet hoxy- 3- (3, 4-di chl orophenyl )tropane C C

m xture of (1 R 2R, 3S)-2-carbonet hoxy- 3-(3, 4-di chl orophenyl) - tiggﬁﬂﬁsﬁﬁ

g, 27 mmol) and 2,2,2-trichloroethyl chloroformate (14.6 nl,

dry toluen (100 m) was refluxed for_1& hours. The reaction m xture was
concentrated in vacuo and to the residue was added net hyl ene chl oride

whi ch subsequently was washed with water. The organic phase was dried and
concentrated in vacuo. The residue veanthiégol ved in 75% aqueous acetic
acid (60 mM) and zinc dust (8.7 g) was added to the reaction m xture which
thereafter was stirred at anbient tenperature for 18 hours. Concentrated

oS

anmoni um (1RyZR,88)-NeNotartatidedrdoptdthoky-3-@MldichraphshyiepuRs extracted tw ce
with diethyl ether. The conbined organic phase was dried and concentrated
in vacuo yielding the title conpound as oil which was used w thout further
purification. Exanple 8 (1 4 H y .
R, 2R, 3S) - N- Nor et hyl - N- (t'eg PNsxycar bonyl YN2- c&PPBNet hoxy- 3- (3, 4-
di chl or ophenyl ) t r opane ? @ c 00w cl d a a A
solution of (1 R 2R 3S)- N-norrre Ayl - 2- car bonet hoxy- (3, 4-di chl oro-
phenyl)tropane (7 g, 22.3 mmol) a¥d di-tert-butyl-di%arbonate (7.7 nm,
33. 6 Ml A niifudrof (1RbRadw)dx QJrHérﬂgﬂi\oxy( 5Q3ma|cPA‘@f§Fl$édyT)ft%aﬁé & ?g 'F%%W ature
for one hour, The reaction was quench é ion of ic and the
m xture VRIS 2%ertEchivgethy) %Ofmwma&(éﬁ&m fl 8@ mm) ie Kiryglen (100 mi) Was

refluxed for 18 hours. The reaction mixture was concentrated in vacuo and to the residue

was added methylene chloride which subsequently was washed with water. The organic
phase was dried and concentrated in vacuo. The residue was dissolved in 75% aqueous
acetic acid (60 ml) and zinc dust (8.7 g) was added to the reaction mixture which
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 oil which was used without further purification.
Example 8

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

H
H H BocN COOMe
N COOMe
— Ci

Ci
Ci

A solution of (1R,2R,3S)-N-normethyl-2-carbomethoxy-3-(3,4-dichloro- phenyl)tropane (7
g, 22.3 mmol) and di-tert-butyl-dicarbonate (7.7 ml, 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.



dried and concentrated in vacuo yielding the title conmpound as oil, which
was used w thout further purification. 15 DEC 2003 -26- Exanple 9 (1

R, 2S, 3S) - 2- Hydr oxynet hyl - 3- (4-fl uorophenyl )tropane. 1 To a susq&n é(?n of
lithium al um num hydride (0.8 g, 21 nml) in diethyl ether (30 5 P03
roomtenperature, was slowy added a sglgution of (1

R, 2S, 3S) - 2- car bonet hoxy- 3- (4- fluorophenyl)tropane (5 g, 18 mol) in 100 m
di et hyl ether. The reaction conpleted after stirring for 10 m nutes and
was quenched by addition of 0.8 m wexanple®. 8 nml sodi um hydroxi de (15%
and 2 mM water. The alum numsalts were renoved by filtration and the

sol vent was renoved in vacuo |leaving oil. The title conpound precipitated
upon tritURS,39)-2-Wydioxpmathyhd-(4fuspbenydtrysdnel s, mp. 79-80 C. The

foll owi ng conpounds were made in a simlar way: (1

R, 2R, 3S) - 2- Hydr oxynet hyJ\ 3- (f? ohik uor ophenyl )tropane white crystals, mp.

169- 170 C. (1 R 2R 39 met hyI C?’n r ophenyl )tropane,
white crystals, mp. 1452%—@6% F

R, 2R, 3S) - N- Nor et hyl - N- (t ent - butOxycar bonyl ) - 2- hyd ymet hyl - 3- (3, 4-

di chl or op'l’realybéplelhé‘pﬂ@euthmlni alufrlnum h dride (0.8 g, 21 mmol) in dlethyl ether (30 ml), at

R, 2S, 3S) - 2- Hydroxly di c Iorophenyﬁ%tro ane, white crystals,

mp. 83- rggmdempge 'ag‘é‘ %p\&ltylﬁdgeg]a seiutlon of (1 SBS)DZ -carbomethoxy-3-(4-

R 2R 39) eroH;mhéﬁwwﬁbbhy 5§ (83m14n ii6 Abo Ry biheF GTRdREadiof cbﬁ*r%leté‘d‘@fféﬁ" oner e
(1 S, 2S, ]d]qgox nmet h %34d|chloro phenyl )tropane, mp. 186- 187C.
(1S, 2S, 3%-‘1% ff% 6@%‘1 was aenchgdl Oy agigam el il maieme 8 rnhswd'uwg 184C.

(2 (1) R 2R, ?rﬁliroBadéY(dB%wg@Qhﬁﬂlwaien( 4he lpnirkh 2aNd WereQBARGed Vi hilt8tiGT ¥Rf RES. ™M P.

0-202 C
solvenfc' 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-fluorophenyljtropane, white crystals, m.p. 169-
170° C.

(1R,2R,38)-2-Hydroxymethyl-3-(3,4-dichlorophenyl)tropane, white crystals, m.p. 145-150°
C.

(1R,2R,3S)-N-Normethyl-N-(tert-butoxycarbonyl)-2-hydroxymethy!-3-(3,4-
dichlorophenyljtropane, oil.

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

A racemic mixture of (1R,2R,3S)-2-Hydroxymethyl-3-(3,4-dichlorophenyl)tropane and its

enantiomere (1S,2S,3R)-2-Hydroxymethyl-3-(3,4-dichlorophenyl)tropane, m.p. 186-
187°C.

(18,28,3R)-2-Hydroxymethyl-3-(3,4-dichlorophenyl)tropane, m.p. 179-184°C.

(1R,2R,38)-2-Hydroxymethyl-3-(4-chlorophenyl)tropane, white crystals, m.p. 200-202° C.



- 27 - Exanple 10 (1 R 2R, 3S)-2-hydroxynet hyl - 3-(3, 4-di chl orophenyl )tropane
tosylate. To a suspension of (1

R, 2R, 3S) - 2- hydr oxynet hyl - 3- (3, 4-di chl orophenyl )tropane (15 g, 4@.fSc 28B8) in
net hyl ene chloride (250 nL), was added triethylamne (8 nL) and tosyl
chloride (10.5 g, 0.06 nol). The reactlzgn was stirred overnight at room
tenperature. The solvent was evaporated off and the residue dissolved in
et her. The ether phase was washed with sodi um hydroxide (1 N) and tw ce
with water. Drying over magnesi um g&xhipprt# and evaporation of the sol vent,
yields 21.1 g (93% of the corresponding tosylate. Alternatively, the

tosyl ate was prepared as follows: To a cold (5) suspension of (1

R 2R, 3S) - @ARBRIBE)gMmptifoxymeh(IB-¢3, 4-dichlopsphiehgiipbhé espae. (1.5 g, 5 mol) in
pyridine (5 mM) was added tosyl chloride (1.15 g, 6 mvl). The reaction
was stirred at roomtenperature for 1 hour. Water (50 m) was added at

?ﬂ e ;rper at Urea gus;ﬂTdri?sﬁnamm R,DR m&tmmmtmmw a%.ér%roét%nm)ﬁopaﬂal éb@@H ( 2Y5 g
was e wasne ried |1 e
5 12" ( B0 monE e Rng ooiRe s ol ascriued Wisghuaraing 4 L] Sed v e

t osyl at e.cHibrjtle (184-gl 3D6Gnol-ARBRE£ctibh wak stirred overnight at room temperature The
R 2R, 395) - 2- I\/e hoxynet h di chl or gphenyl )t ropane.

R 2R 33) Sf‘f?y Y"B%W%‘E"r’i Pdgff%gdﬁhedieémusﬂﬁ&ﬁhlﬁg}ur) @therpah%etfegph%ﬁeewisg 2 g,

0. 02 nol )wagred vﬁlh%%@lu%ﬁﬁydrékl@é‘hmfm\b@ﬂﬂbtef HHingbler magHddRinet hoxi de
i n nmet hanol was added and the reaction was refl uxed

for 96 hcﬁﬂl@(atel'ﬂ'éd §‘@R9@$'P“\9§§‘e 591)’ gpbyiglds @ 1ok 9 (337 of e Gosespenrding 98Yatoed in

et her. The ether phase was washed three tines with water and dried over
nmagnesi um sul phat e, EvaPoratl on of the solvent yields 5.98 g (95% of the

title corpsimriivev ajgwes p[epared as follows:

R 2R, 3S) - 2- Met hoxymet hyI 3-(3, 4-di chl orophenyl )tropane , citrate was

prepared a follows: 15 DEC 2003 - 28
To a cold (5°) suspension of (1R,2R,3S)-2-hydroxymethyl-3-(3,4-dichlorophenyl)tropane

(1.5 g, 5 mmol) in pyridine (5 ml) was added tosyl chloride (1.15 g, 6 mmol). The reaction
- was stirred at room temperature for 1 hour. Water (50 ml) was added at temperature <

10 °C and the mixture was stirred for 15 min.

4N NaOH (2.5 ml) 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-Methoxymethyl-3-(3,4-dichlorophenyl)tropane.

(1R,2R,3S)-2-hydroxymethyl-3-(3,4-dichlorophenyl)tropane tosylate (9.2 g, 0.02 mol) was
dissolved in anhydrous methano! (100 mL). Sodium methoxide in methanol (15 mL 2 N,
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 title compound. M.p. 73-76 °C.

(1R,2R,38)-2-Methoxymethyl-3-(3,4-dichlorophenyl)tropane , citrate was prepared a
follows:



A solution of (1 R 2R, 3S)-2-Mthoxynethyl-3-(3, 4-di chl orophenyl)tropane (16
g, 50 mol) in 96% ethanol (200 m) was added citric acid (10.5 g, 55
mol ). The m xture was heated to a clear solution. The sol uti vvas cooI ed
and the precipitate was filtered off and washed with 2 x 25 o BE

Yield 21.0 g (83% Mp. 159-150 C. (1 »g .

R, 2R, 3S) - 2- Met hoxynet hyl - 3- (3, 4-di chl or ophenyl ) tropane sul phate was
prepared as follows: A solution of (1

R, 2R, 39) -/32smmdmof)(mBIZRy?pS)&-M&thfbxyineﬂmym{):pheimldrwmnmm&)p(aae 218)g, SO mimol)) i n
|sopropa oz hur i ano 2 M 3.6mn

. The sﬂﬁbﬁg’tég%'{rg% a%g 58%‘?1“@190%“}28%%% ééne'a X@fé@'?il s was
f iltered mfatqd tovasthesd smultlbn Clilecsolutiop wasainoledaind tiks bl@dnplté{efwai filtef@l off ddp.
171-172 (o) (o] red, anal ogously: (1
R 2R 39)- gﬁ?’l’t Mﬁ@‘ﬁ‘"@ %@%&&&%E\ﬁanﬁ% ?Or%bane fumarate. M p.
154- 155C. (1 .
R 2R, 3S) -,2- | met hyl th 4-di chl h ) -t
sul phat )e(gm%cégg%%ﬁ\og?me%y?g ¥n§ dic Iorophenyl)tro;;a%e s?JlrpﬂgteeV\r/]g; greparrgg G
R, 2R, 3S) faltowet hoxynet hyl - 3- (4-chl orophenyl )-tropane, citrate. Mp. 165-166
C. (1 R 2R 3S)-2-ethoxynet hyl -3-(4-chl orophenyl)-tropane, citrate. Mp.
166- 167 (1 R 2R, 3S)- N Nor et hyl - 2- et hoxynet hyl - 3- (4- chl orophenyl ) -t r opane,

fumar at e.A Mllﬁtlon]cﬁfr‘tR 2&5859‘-2 K/Iéthoxymethyl 3- 23 4- dlchlorophenyl)tropane _
R 2R, 38) rret hg met hoxynet 4-chl or ophenyl ) -tropane, citrate.

M p. 1124 @me "RSQFPQOB?J)OIQ(mgwﬁcﬂgyﬁ%ylﬁpmnc acid in'isopropanol

gé%glé'f hg|(2 Wf (% @h}. oTIRPa M!S ciyERIBESUpSH EddkhG andYsRedid® The kRktdls was 5 DEC

R 2R 39) fﬂﬁrﬁgﬂﬁfeWHWQdZW'éryW@ﬁO@Wﬁﬁ@'tWIdﬁb@g‘n\élﬁlﬁﬁ 6B8gMipchliot@eenyl ) - t r opan
e, fumarate. Mp. 176-178 C Exanple 13 (1

R 2R, 3S) - 2- et hoxynet hyl - 3- (3, 4-di chl or ophenyl ) t r opane.
The following compounds was prepared analogously:

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

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

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

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

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

(1R,2R,3S)-2-cyclopropylmethyloxymethyl-3-(4-chlorophenyl)-tropane, citrate. M.p. 155-
157 °C.



(1 R 2R, 3S)-2-hydroxynet hyl - 3- (3, 4-di chl orophenyl )tropane tosylate (2.5 g,
5.5 mol) was dissolved in anhydrous ethanol (20 ml). Sodi um ethoxide in
ethanol (2.4 n, 2.5 M 6 mol) was added and the reacti on nj StDEE 2009s
refluxed for 72 hours. The solvent was evaporated off. The residue was
stirred with water and ether and extraeged three times wth ether ( 3 x 50
m) and dried over MgSO4. Evaporation of the solvent yields 1.75 g of the
title conpound. The product was purified by colum chromatography on silica
usi ng Et(CRRBNosndihyl-2¢cylaprdpyBiethyloXyrecthyirta(4attdorsphianyptropame, dilvoarate.

conmpound S1'Eé-? gfd as follows: A solution of (1

R, 2R, 3S) -2 et | oxiﬁe hyl - 3- (3, 4-di chl or ophenyl )tropane (450ng, 1.38 nmol)
in ether was added fumaric acid (160 ng, 1.38 mmol) suspended in MeCOH and
the mxture was heated until a cl egr solq| i on was obtained. The solution
was evaporated and the residue was=X@TPEr'3t ed in ether, seeded and stirred
for overnight. The precipitate was filtered off, washed with ether and

dried to byiel 7 of the fumarate salt. Mp. 134- 137C. Exanple 14 (1
RN b e N ol B T A N

R 2R, 3S) - 2- hydr oxynet hyl - 3- (3, 4-di chl orophenyl )tropane (26.9 g, 0.09 nol)
. , : : of .

et hyl sul SERE DBV 37t JCHATPPHEAY BoPeRs S8YIZte 3 5. &5 BFHCH Yomat h
for' % haligsolvédén asHeidurethansl WoEmWeSoditih btHoR[iedh eMaRbIGDY rhicpBan &g ur e

over ni ght. TEe reagti on mxture is then heated on an oil bath

{ : to 30 - 40 C
for 1 hodrmah¥asadrediapdihs rgagtion mistyee weg refipxed fﬂ?%?@PersVd@eéfetVPaW@ﬂ twice

Wi th tertevhpdratedifyiiee leeiiue WaS sBF6MIts WabRIA SRy anBekestied ifedMithes and
dried over Nl?%m and evaporated to gl eld the 32.82 g of the title
compound WitRgEE 36pd mi) ajsl ded qeepkdgSO,. Evaporation of the solvent yields 1.75 g of

39S) - 2- et higxptEEdmpoudrd( Thd-plodilet @RS BOMRY byt SoRRAR Bhohatcdrdphyash ficanrarRd as

fol |l ows: é« ég_l ution of (1

R, 2R, 3S) BOstsl 92 HyYiell {34 4. di chl or ophenyl )tropane in 96 % et hanol (275
m ) was added citric acid ( 19.2 g, 0.1 nol). The solution was heated to
reflux. The solution was |eft at anbient tenperature for 3 hours | eading
to cryst direifumarate, saltrpfdheakeys gompound 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 off, washed with ether and dried to yield 370 mg of the fumarate sait. M.p. 134-
137 ° C.

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

(1R,2R,38)-2-hydroxymethyl-3-(3,4-dichloropheny!)tropane (26.9 g, 0.09 mol) in THF (200
ml) was added sodium hydride 60 % in oil (4.6 g, 0.12 mol) and ethylsulphate (15.7 ml,
0.12 mol) and heated to 30 - 40 °C on an oil bath for ¥ hour. The reaction mixture was
stirred at ambient temperature overnight. 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.butylmethylether, the organic phases was washed with water and dried
over MgSO, and evaporated to yield the 32.82 g of the title compound.



was |eft on ice-bath for'/2 hour, the crystalline product was filtered off
and washed with 96% ethanol (50 ml and 25 m). The crystalline product was
dried. Yield 32.85 ng (70%9. Mp. 153-155.5 C Exanple 15 (1

R 2R, 3S) - N- nor net hyl - 2- net hoxynet hyl - 3- (3 4-di chl or ophenyl ) - tr‘jo?bgﬁg 2003
citrate. To a solution of (1

R, 2R, 3S) - 2- met hoxynet hyl - 3- (3, 4-di chl orophenyl)tropane (5.98 g, 19 nmmol)
in dichloroethane (50 nL) was added chl oroethyl chloroformate (2.7 m., 25
mmol ). The reaction m xture was refluxed overnight. The sol vent was

evapor at e refl uxed nmet hanol for 30 mn. The

sol vent V\ggo‘;efggsgg?fl& yB‘F& nggf' W%QPWPtr?ﬁ%@cﬂ'tﬂ%ﬁwﬁﬁ PigpaEsd asfipliows:

sol ution was made basic with aqueous anmoni a and extracted w th ether. The
et her phage was L ter d wi t h magnesi um sul hate and

evapor at € SPW%“&@@?% %5?@% eHWEF’ FhelichiasoreayiERPaRER 99 éxethyn® ol um
chr omat og(apmy) Was SddddCatrie ey ‘@'ng @A Mgy N‘e'%oﬁu’ﬁ@}\ wWattheBtebto retiuR4THe Of

purified ter Bta ned IS material was dlssolvedln et hanol (20
e 065y sl e et BERG gk Brsratuiy Tet hhsE Raskarie crobalselien The e

St andi ng ks ReftGnaéd-patdger 3. r%&r ghd 614,'st%||ne Fd@lt:ﬁhéé faeré@bif nd Wabhedith - 120

C. 1 R2 S rrrethl ethox met h 3, 4-di chl or ophenyl ) -tropane,
C|t£ate %; }hﬁnpg(ﬁ Ol a(n)é 25 mI) The crystalllne pro uct was dried. Yield 32. 5)mg P

R, 2R, 3S) - Zood)hexy meistgs B¢ 3, 4- di chl or ophenyl ) tropane (4.85 g, 14.8 mmol)
in dichloroethane (50 m) was added chl oroethyl chloroformate (2.4 m, 22

nmmol ). The reaction was refluxed overnight. The sol vent was evapor at ed of f
and the residue refluxed in nethang, gng%{'g) for 30 min. The sol vent was
evaporated off and the residue disso v In water. The solution was nade
basic wth NHAOH and extracted with ether. The ether phase was washed wth

wat er, dré1%%§?ﬁ%§%yﬁﬁ%&ﬂ@ﬁ/ﬂ{ ﬁyfg ASQ cﬂéﬁ@{)ﬁhéyﬁ 8%&%‘? product. 15

DEC 20 J3 - oddct was ograp y on silica
(100 g) using a mxture of CH2C 2/I\/EO—VNH40—I (40:9:1) as the eluent. Yield

gng9agdrnhﬁo %Hﬁﬁ@ﬁ 6f (R IR, 9852 LB nfthy 558 AL obRENYNLBEAGE (5! £lganol

' mmol) in dlchloroethane (50 mL) was added chloroethyl chloroformate (2.7 mL, 25 mmol).
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 silica using CH,Cl,/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 @) in ethanol (20 mL, 96%) was added. Standing at 5 °C afforded 3.82 g (41%)

crystalline solid, m.p. 118 - 120 °C.
(1R,2R,38)-N-normethyl-2-ethoxymethyl-3-(3,4-dichlorophenyl)-tropane, citrate.

A solution of (1R,2R,3S)-2-ethoxymethyl-3-(3,4-dichlorophenyl)tropane (4.85 g, 14.8
mmol) in dichloroethane (50 ml) was added chloroethyl chloroformate (2.4 mi, 22 mmol).
The reaction was refluxed overnight. The solvent was evaporated off and the residue
refluxed in methanol (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.



acid in ethanol ( 0.25 M. The salt was filtered off, washed w th ethanol
and dried. Mp. 220-222 0 C. Exanple 16 (1

R 2R, 3S) - 2- et hyl t hi omet hyl - 3- (3, 4-di chl or ophenyl ) tropane To a $8IpEd %ns)
solution of ethanethiol (0.5 m) in dinmethylformam de (30 nL) was added
sodi um hydride (60 % 0.27 g). Wen thessevol ution of hydrogen had ceased (1
R 2R, 3S)- 2-tosyl nethyl-3-(3, 4-dichl orophenyl)tropane (2.0 g, 4.4 nmol ) in
di ret hyl formam de (20 nm) was added. The m xture was stirred at 0 C for 25
m n. The Teapioddet wesuified mgolummnabgm@by@wtmca 61 00ay sising Bhixtuesaoft i on

was cool eg té] /?%‘%_mﬁ dﬁgﬁﬁéqﬁlgg freB0Gent P ES nto a mixture of water (500

m) and et ases were sep ara and t he aqueous phase
was extract ed once nore with ether (100 rﬂ) The et her phase

evapor at §: .ve in /5. m shed W th
wat er (Zeﬁh@@g‘ﬁ%?)smg)a v‘ﬁ“%@i"ﬁ%%& Spé?FE'ﬁE li 9 8”%?%’& majfel d: 1. 4
g. of theagid tﬂeiharwd)h@@ﬁlw Thieesatrwatsdiltpreathff; vasked with efhaed dog dmehumrp
chromatogﬁ 5% cpg silica gel using a mxture of CH2Cl 2/ MeOH NH3 (aq) (9: 1)
+ 1 %NHB%)0 g of the title conmpound was obtained as an oil. To a
suspension of (1 R 2R 39) - 2- et hyl t hiesa®ibleyds 3- (3, 4- di chl or ophenyl) tropane
(0.3 g) in ether (3-4 mM) was added fumaric acid (1.02 eqv.) in warm MeCH
(4 mM). The solution was seeded and | eft at ambi ent tenperature overnight.

The cryst @R 2RaSp2-ethyithiomethyl-3g84adiclorophdn I)trds;ﬁatdeon The crystals were
suspended in petrol eunether, stirred for 33 isolated by filtration
and dried. Yield 0.38 g, Mp 69-71 C. 15DEC200332CIa|ms 1. A

2, 3- t r ansTdla coldlys b Y gbkbor bpétaa@etﬂuereoVBiﬁﬂ)\{@d.h%vﬁmrrﬁé}ﬁldfefzé@m@wagéd&é‘h or

or any mixture thereof —or pharmaceutically acceptable salt thereof;

wher ei n  sodium hydride (60 %, 0. 27 g). When the evolution of hydrogen had ceased (1R,2R,3S)-
2-tosy|methy|-3-(3,4-d|chlorophenyl)tropane (2.0 g, 4.4 mmol) in dimethylformamide (20
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 ml). 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 CH,ClL,/MeOH NH; (aq) (9:1) + 1 % NHj; (aqg). 0.6 g of the title compound was
obtained as an oil.
To a suspension of (1R,2R,38S)-2-ethylthiomethyl-3-(3,4-dichlorophenyl)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 miin,

isolated by filtration and dried. Yield 0.38 g, M.p. 69-71 °C.



R is hydrogen, nethyl, ethyl or propyl; R3is -CH2-X-R, wherein Xis 0 or
S, wherein R is nethyl, ethyl, propyl, or cyclopropylnethyl; and R4 is
phenyl which may be substituted one or nore tines Wth substit&SnPEC 2003 -
selected fromthe group consisting of ;hal ogen, CF3 or CN; provided however
that the compound is not (1 R 2R 3S)-2-net hoxynet hyl -3

-(3, 4-di chl orophenyl .)-tropane, (1

R, 2R, 3€Jaims; sopr opoxymnet hyl - 3- (3, 4-di chl orophenyl )-tropane, (1 R 2R 3

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

S) - 2- cycl opr opyl net hyl oxynet hyl - 3- (3, 4-di chl orophenyl )-tropane, (1. R 2R 3
S) - 2- mgt hopyIBhitk didsubfiftu@h op et doivadivé liavienhe férinula,

R, 2R, 3S) - N Nor et hyl - 2- et hoxynet hyl - 3- (4- chl or ophenyl ) -tropane, (1

R 2R, 3S) - 2- et hoxynet hyl - 3- (4- chl or ophenyl ) -tropane, 1 5 DEC 2003 33 (1

R, 2R, 3S) - N- nor net hyl - 2- met hoxynet hyl - 3- (3, 4-di chl . orophenyl )-tropane, (1
R,2R,3S)-N—no“§§;hyl-2-ethoxynethy|-3 -(3,4-di ,chl orophenyl )gtropane, (1

R, 2R, 3S) - N- Nor E‘yl - 2- et hdjynet hyl - 3- (4-chl or INGEane, (1
R 2R, 3S) - N- nor net pr O|P(¥| met hyl oxaget hl or ophenyl ) -
t ropane,

(1R 2R 3S)-2-cyclop
(IR 2R 3 S§)-2-ethyl

conposition, conprising a thenapeuticallly efiffective anount of a 2,3-trans
di -substituted tropane deri vat ve of ¢t aim 1" or a pharmaceutically
acceptabl e addition salt thereof, together with at | east one
pharmaceutically acceptable carrier or diluent. 3  The use of a 2,3-trans
di - subst i t i agy tivopenthesef. iov atphasnaacobeallyragcepable salkiheready t he  nanuf acture
of a nedicanent for the treatnent of a disorder or disease of a living

wherein
R is hydrogen, methyl, ethyt or propyl;

R?is -CH,-X-R’, wherein X is O or S, wherein R’ is methyl, ethyl, propyl, or
cyclopropylmethyl; and

R*is phenyl which may be substituted one or more times with substituents selected

from the group consisting of halogen, CF3 or CN;
provided however that the compound is not

(1R,2R,3S)-2-methoxymethyl—3-(3,4—dichlorophenyl.)—cropane,
(1R,2R,3S)—2—isopropoxymcﬂlyl-3-(3,4-dichlorophenyl)-tropane,

(IR,2R,3 S)-2-ethoxymethyl-3-(3,4-dichlorophenyl)-tropane,
(1R,2R,3S)-2cyclopropylmemyloxymcﬁlyl-B-(3 A-dichlorophenyl)-tropane,
(1R,2R,3S)—2-methoxymethyl-3-(4-chloropheny1)-tropane,
(1R,2R,3S)—N-Normethyl-2—methoxymethyl-3-(4-chlorophenyl)-tropane,
(1R,2R,3S)-2-ethoxymcthyl-3-(4-chlorophenyl)-tr0pane,



ani mal body, including a human. which disorder or disease is responsive to
the inhibition of nonoam ne neurotransmtter re-uptake in the central
nervous system 4. The use of a conpound according to claim 3‘15(1])E1W|2§£Be| n
the disorder or disease i's anxiety, parkinsonism depression,-
pseudodenenti a, obsessive conpul sive ddsorders, panic disorders,
post-traumati c syndronme, social phobi a, obesity eating di sorders,

bulim a, nemmeawrnm AddhfetioR YR8 (3 %b&gﬁbrc%ggggggag& se, tobacco

abuse, %Qol i s attent i on-defiCit hyperactivrt Glles de la

Tour et t es '@@mﬂwla?-etbgeudmﬂylnﬁ(ﬂ JA-alichropkériys)- tsopwlléorre senile

gfrzrﬁg;t Irrgr Bw&%@g’gsgeNS&“&ﬁﬂm n| t gdff unct | on rrem)ry dysfuncti on,
i mrunodef i ﬁRemBSFMmmﬂQﬂ@ya ggl ﬁﬁﬁﬁh@]‘o %’"%mﬁrrg (ql(gﬁ&lo ﬁ‘?&ﬁl D acul ation,

pre-nmenstrual syndrone, late |ut prema
erectile df9E&Gul ty, anorexia nervosa, disorders of sleep, autism nmutism
or trichotjjbl a4 03 34 5 A method for the preparation of the
2,3-trans gk %@ﬁ'?ﬂ%@@@?gﬁﬁﬁ@"m@m%& -Pd-chlosentgnyl)-tgpare, © ai m 1, whi ch
rret hod corle,mags).ﬁ@ng rgg[h lag 183 havi ng t he forrrul a RN
CH2 O sQ2{~ ~}- 4 or |ts&gﬁtgﬁﬁe§§er@§ g any m xture thereof,
wherein Rand R is as deflned |n claiml, with an alcoholate R -Z- Na,

and Zis 0, or Sto forma'" conpound

wherein R in claim.
of the i nvenf"“gﬁ“@ﬁ%&*‘@iﬁ' %CFQP‘@F agAingn salt thessoly eacting a compound having

the formula CH2-O-H R4 or any of its enantioners or any m xture thereof

2. A pharmacentical composition, comprising a therapeuticallly effective amount of a
2,3-trans di-substituted tropane derivative of claim 1, or a pharmaceutically
acceptable addition.salt thereof, together with at least one pharmaceutically
acceptable carrier or diluent.

3. The use of a 2,3-trans di-substituted wopane derivative according to claim 1 for the
manufacture of a medicament for the treatment of a disorder or disease of a living
animal body. including a hurhan, which disorder or disease is responsive to the

inhibition of monoamine neurotransmitter re-uptake in the central nervous system.

4. The use of a compound according to claim 3 for wherein the disorder or disease is
anxiety, parkinsonism, depression, pseudodementia, obsessive compulsive disorders,
panic disorders, post-traumatic syndrome, social phobia, obesity, eating disorders,
bulimia, narcolepsy, drug addiction and/or abuse, cocaine abuse, tobacco abuse,
alcoholism, attention-deficit hyperactivity disorders, Gilles de la Tourettes disease,
dementia, pseudodementia, Ganser's syndrome, senile dementia, pre-senile
dementia, cognitive dysfunction, memory dysfunction, Alzheimer’s disease, or
chronic fatique syndrore, acquired immunodeficiency syndrome dementia complex,
pain, migraine pain, pre-menstrual syndrome, late luteal phase syndrome, premature
ejaculation, erectile difficulty, anorexia nervosa, disorders of sleep, autism, mutism

or trichotillomania.



wherein R and Ra is as defined in claiml1, with sodiumhydride and a
conpound having the formula R -SO2 wherein R is as defined in claiml, to
form a conmpound of the invention wherein X is. QO 15 DEC 2003

34

3. A method for the preparation of the 2,3-trans di-substituted tropane derivative accord-

ing to claim 1, which method compﬁses the step of

- (8) reacting a compound having the formula

CH,-0-50, CH,
% 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 claim 1 and Zis O, orStoforma’

compound of the invention wherein X is O, or §; or

(b) reacting a compound having the formula

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

defined in claiml, to form a compound of the invention wherein X is O.



