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2-METHOXYMETHYL.-3-(3,4-DICHLOROPHENYL)-8-AZABICYCLO[3.2.1JOCTANE
TARTRATE SALTS

5 TECHNICAL FIELD

This invantion relates io novel (1R,2R,38,58)-2-methoxymethyl-3+(3,4~
dichlorophenyl)-8-azabicyclo[3.2. 1]octane tartrate ealis, such as L-iarirate monohydrates
and anhydraies. The salts are useful a8 monoamine neurotranamitter re-uptaka Inhibitora.

10 In other aspecis the Invention relates to the use of these salis in a method for
therapy and to pharmaceutical compositions comprising the salts of the Invention.

BACKGROUND ART

15 The compound (1R,2R,38,6S)-2-methaxymethyi-3-(3,4-dichiorophenyi)-8-
azabicyclo[3.2.1]octane Is disciosed In WO 87/30887 (NeuroSearch A/S). Therein, the
citrate salt was prepared (Example 15).

For commercial use, however, It [a important to have a physlologically
acceptable salt with an optimal combination of atablilty, solubllity, non-hygroscopicity,

20 bicavallablily and good handling properties, such as a well defined meiting point and a
reproducibla crystalline form.

SUMMARY OF THE INVENTION

25 In its first aspect, the invention provides a salt selected from the anhydrous and
hydrated forma of (1R,2R,38,5S}-2-methoxymethyl-3-(3,4-dichlorophernyl)-8-
azabicydo[3.2.1]octane tarirate.

In ts second aspect, the Invention provides a pharmaceutical composliion,
comprising a therapeutically effective amount of a salt of the invention, together with at

30 least one pharmaceuticaily acceptable carrier, excipient or diluent.

In a further aspect, the Invention provides the use of a salt of the Invention, for
the manufacture of a pharmaceutical composition for the treatment, prevention or
alleviation of a diseasa or a disorder or a condition of a mammal, including a human,
which disease, disorder or condition Is responsive to Inhibition of moncamine

35 neurotransmitter re-uptaks In the central nervous system.

In a still further aspect, the invention relates to a method for reatment,
prevention or alleviation of a disease or a disorder or a condltion of a fiving animal
body, Including a human, which disordar, diseass or condition |a responaive to
responsive to Inhibition of monoamine neurotransmitier re-uptake In the central
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nervous system, which method comprises the step of administering to such a living
animal body In nead thereof a therapeutically effective amount of a aalt of the
invention.
Other objects of the Invertion will be apparent to the pereon sidlied in the art from
5 the following detalled deacriplion and examples.

DETAILED DISCLOSURE OF THE INVENTION

(1R,2R,38,58)-2-methoxymethyi-3-{3,4-dichlorophenyl)-8-azabicycio]3.2.1Joctane
10 tarirate

In its first aspect the present invention provides a salt selected from the
anhydrous and hydrated forms of (1R,2R,38,58)-2-methcxymethyl-3-(3 4~
dichlorophenyl)-8-azabicycio[3.2. 1]octane tartrats.

In one embodiment, the salt Is selected from the anhydrous and hydrated forme

16 of (1R,2R,3S,58)-2-methoxymethyi-3-(3,4-dichlorophenyi}-8-azabicyciof3.2.1]octane L-
tarirats.

In a second embodiment, the ealt Is (1R,2R,35,55)-2-methaxymethyl-3-(3,4-
dichloropheny!)-8-azabicycio[3.2.1]octane L-tartrate monohydrate.

In a further embodiment, the salt Is an anhydrous form of (1R,2R,38,58)-2-

20 methaxymethyl-3-(3,4-dIchlorophenyl)-8-azablcycio[3.2.1]octane L-tartrate.

In a stfll further embodiment, the salt Is the palymorphie form (form Il) of
(1R,2R,38,58)-2-methoxymathyl-3-(3,4-dichlorophenyl}-8-azabicyciof3.2.1]Joctane L-
tartrate anhydrate charactertzed by the following principal peeks In its X-ray powder
diffraction patiem:

&2
IS
o

7
12.53|1481| 15 |16.77|16.82[17.41|17.77 | 18.87 |
74 |80 | 60 |66 | 63|51 | 60 | 47
13 | 14 | 15 | 16 | 17 | 18 | 10
21.26| 21,68 | 23.44 | 23.73 | 26.44 | 26.00 | 27.68 | 28.14

41 | 38 ] 37 | 365 | 34 | 32 | 32

In a further embodiment, the ealt Is the polymorphic form (form Hil) of
(1R,2R,38,58)-2-mathoxymethyi-3-(3,4-dichlorophenyl)-8-azabicyclo[3.2.1Joctane L-
" tarirate anhydrate characterized by the following principal peaks In lts X-ray powder
30 diffraction pattem:
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H«; 1] 23 )4)s]|]elz]|s
Theta * (CuKa) | 8.37 | 108 |10.82 |14.58] 11.88 | 12.70 | 14.78 | 16.27 [ 18.6 | 17.09

e

3
N

| 184] 83 | 82 | 69 | 60 | 64 [ 54 | 52
Kk 11 | 12 | 13 [ 14 | 15 | 18 | 17 | 18 | 18
Theta * (Cu Ka) | 17.84 |19.20|20.01| 21.2 | 22.00 | 23.46 | 24.84 | 26.15 | 26,50
| 60 | 46 [ 44 {42 | 30 | 38 | 38 | 35 | 33

In a still further embodiment, the salt Is the polymorphic form {form V) of
(1R,2R,38,58)-2-methoxymethyl-3-{3,4~dichlorophenyl}-8-azablcyclo[3.2.1]cctane L-
tartrate anhydrate charactartzed by the following principal peaks In s X-ray powder

§ diffraction pattem:

2 | 3l al)l s |6l 7189 |10
11019 | 1123 | 1213 12.35 | 12.69 | 14.31 | 14.55 | 14.77 | 1643
87 | 79 | 73 { 72 [ 70 | 62 | 61 | 60 | 54
122 | 13 {14 ] 15|16 )17 ) 184 19| 2|
18.21 | 1843 | 18.81 | 1936 | 19.61 {2026 | 20.5 | 2129 | 2146 |
49 | 48 | 47 | 46 | 45 | 44 | 43 | 42 | 41
22 | 23 | 24 | 25 | 26 | 27 [ 28 | 20 | 30
2253 | 2277|2338 | 2399 | 2.9 | 2445 | 25,02 | 25.56 | 26.19
39 | 39 | 38 | 38 | 37| 35| 36| 35| 34
32
| 2721

33

Any combination of two or mora of the embodiments as described above Is
considered within the scope of the preaent Invention.
10
Hydrated forms
The salt of the invention may be provided In anhydrous forms or hydrated forms.
Hydrated forms Include the monohydrate, the dihydrate, the hemlhydrate, the
rihydrate, the tetrahydraie, and the like.
15
Labell ou
The sslis of the Invention may ba used In thelr lebelled or uniabelled form. In the
context of this invention “label” stands for the binding of a marker to the salt of Interest
that will aliow easy quaniitative detection of sald salt.
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Thae labelled salts of the invention may be useful as diagnostic toole, radio
tracers, or monttoring agents In varlous diagnostic methods, and for /n vivo recaptor
imaging.

The labelled salt of the Invention preferably contalns at least one radionuclide as
@ label. Posltron emitting radionuclides are all candidates for usage. In the context of
this Invention the radionuciide is preferably selected from 2H (deuterium), 3H (tritium),
3¢, and YC.

Methods of Preparation

The salts of the invention may be prepared by conventional methods for
chemical syntheals, e.g. thoes described In the working examplea. The starting
materials for the processes deacribed in the present application are known or may
readlly be prepared by conventional methods from commercially avallable chemicals.

Also one salt of the Invention can ba convertad to another salt of the invention
using conventional methods.

The end producis of the reactions described harein may be isolated by
conventlional techniques, e.g. by extraction, crystallisation, distillation, chromatography,
elc.

Blological Activity
Salts of the Invention may be teated for thelr abllity to Inhibit rauptake of the

monoamines dopamine, noradrenaline and serotonin in synaptosomes eg such as
described In WO 97/30807. Based on the balanced activity observed In these tests the
salis of the invention is coneidered useful for the treatment the treatment, prevention or
glleviation of a diseasa or a disorder or a condition of a mammal, including a human,
which disease, disorder or condition Is responsive to inhibition of moncamine
neurciransmitter re-uptake in the central nervous systam.

In a special ambodiment, the salis of the Invention are consldered useful for the
treatment, prevention or alleviation of:mood disorder, depression, atypical depression,
depresslion secondary o pain, major depreasive disorder, dysthymic disorder, bipolar
disorder, bipolar | disorder, bipolar |l disorder, cyclothymic disorder, moad disorder due
1o a general medical condition, substance-induced mood disorder, pseudodementis,
Ganser’'s syndrome, cbaassive compulsive disorder, panic disorder, panic disorder
without agoraphobla, panic disorder with agoraphobta, agoraphobla without history of
panic disorder, panic attack, memory deficlis, memory loas, atiention deficit
hyperactivity disorder, obeslty, anxiely, generalized anxety disorder, eating disorder,
Parkinson's disease, parikinaoniem, dementia, demertia of ageing, sanlie dementla,
Alzhelmer’s diseasa, acquired Immunodeficlency syndrome dementia complex,
memory dysfunction in ageling, specific phobia, soclal phobia, post-traumatic stress

A
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disorder, acute stresa disorder, drug addiction, drug abuse, cocaine abuse, nicotine
abuse, tobacco abusa, alcohol addiction, alcohallsm, paln, chronic paln, inflammatory
pain, neuropathlc pain, migraine pain, tenelon-type headache, chronic tension-type
headache, pain assoclatad with depression, fibromyaigla, arthritis, ostacarthritls,
rheumnatold arthritis, back pain, cancer pain, irritable bowel pain, Initable bowel
syndrome, post-operative pain, post-stroke pain, drug-induced nsuropathy, diabetic
neuropathy, sympathetically-maintained pain, tigeminal neuraligla, dental pain,
myofacial pain, phantom-Iimb pain, bulimla, premensirual syndroms, Iate luteal phase
syndrome, poe!-iraumatic syndrome, chronic fatigue syndrome, urinary incontinence,
strass Incontinence, urge incontinence, noctumal incontinence, sexual dysfunction,
pramature ajaculation, arectiie difficulty, erectiie dysfunction, eating disorders, anorexia
nervosa, sleep disorders, autiam, mutlam, frichotillomania, narcolepsy, pasi-stroke
depression, stroke-Induced brain damage, stroke-Induced neuronal damage or Gllles
de la Toureties disaase.

1t is at presant contempiated that a sultable dosage of ihe active pharmaceutical
Ingredient (API) Is within the range of from about 0.1 to about 100 mg API per day,
more preferred of from about 0.1 to about 10 mg API per day, most preferred of from
about 0.5 to about 5 mg API per day, dependent, however, upon the exact mode of
adminlsiration, the form in which It 1s administered, the Indication considered, the
aubject and In particular the body weight of the subject involved, and further the
preference and experience of the physiclan or veterinarian In charge.

Pharmaceutical Compositions

In another aspect the invention provides novel pharmaceutical composltions
comprising a therapeutically effective amount of the salt of the Invention.

While a salt of the invention for use In therapy may be administered In the form
of the rew salt, it Is prefamed to introduce the active ingredient, In & pharmacsutical
composition together with one or more adjuvants, axcipients, canlers, buffers, diluents,
and/or other customary pharmaceutical auxdliaries.

In a preferred embodiment, the invention provides pharmaceutical composltions
comprising the salt of the Inventlon, together with one or more pharmaceutically
acceptable carriers therafore, and, optionally, other therapeutic and/or prophylactic
Ingredients, know and usad In the art. The carrler{s) must be “accepiable® In the sense
of baing compatibie with the ather ingredients of the formulation and not harmful to the
recipiant thereof.

Pharmaceutical compasitions of the Invention may be those sultable for oral, rec-
1al, bronchial, nasal, pulmonal, topical (Including buccal and sub-ingual), transdermal,
vaginal or parenteral (Including cutaneous, subcutaneous, intramuacular, Intraperitoneal,
infravenous, intraarterial, intracerebral, intraocular injection or infusion).administration, or
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those In a form sultable for administration by Inhalation or insuffiation, including powders
and liquid aercaol adminisiration, or by susialned release systems. Sultable examples of
sustained relaasa systemns Include semiparmeable matrices of solid lydrophobic poly-
mera containing the salt of the invention, which matricas may be In form of shaped arti-
cles, o.g. films or microcapsules. '

The salt of the invention, together with a conventional adjuvant, cander, or diluent,
may thus be piaced Into the form of pharmaceutical composltions and unit desages
thereof. Such forme Include solids, and In particular tablets, filled capsules, powder and
peliet forms, and liquids, in particular aqueous or non-aqueous solutions, suspenalons,
emuisions, elixirs, and capsules filed with the same, all for oral use, suppostiories for rec-
1al adminisiration, and sterlle injectable solutions for parenteral use. Such pharmaceutical
compasitions and unit dosage forms thereof may comprisa conventional ingrediants in
conventional proportiona, with or without additional active compounds or principles, and
such unit dosage forms may contaln eny sultable effective amount of the active ingradient
commensurate with the intended dally dosage range 1o be employed.

The salt of the prasent invention can be adminlstered in a wide varlety of oral and
parenteral dosage forms.

For preparing pharmaceutical composliions from a ealt of the present Invention,
phamacsutically acceptable carriers can be efther solld or liquid. Solki form preparations
Include powders, iablets, pills, capsules, cachets, supposiiories, and diapersible granules.
A solid carrier can be one or more substances which may also act as diiuents, flavouring
agents, solubillzers, lubricants, suspending agents, binders, preservatives, tablet disinte-
grating agerts, or an encapsulating materlal.

in powders, the carrier Is a finely divided solid, which Is in a mixture with the finely
divided activa component.

in tablets, the aclive component is mbead with the carrer having the necessary
binding capadity In sultable proportions and compacied In the shape and stze desired.

The powders and tabists preferably contain from five or ten to about seventy per-
cent of the active compound. Sultable carriers are magnesium carbonate, magneslum
stearats, tale, sugar, lacinse, pectin, dextrin, starch, getatin, ragacanth, methyiceliulose,
sodium carboxymethyicellulose, a low melting wax, cocoa butter, and the Bke. The term
“preparation” Is intended to include the formulation of the active compound with encapsu-
lating material as carrier providing a capsule In which the active component, with or with-
out carriers, Is aurrounded by a carrler, which la thus In association with It Simllarly, ca-
chets and lozengea are included. Tablets, powdars, capsules, pils, cachets, and lozenges
can be used as solld forms suliabie for oral administration.

For preparing supposltories, a low melting wax, such as a mixiure of faity acld
glyceride or cocoa butter, Is first melted and the active component Is disparsed homoge-
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neously thereln, as by stiring. The moltan homogenous mixture is then poured Into
venlent stzed moulds, allowed 1o cool, and thereby to solidify.

Composltions aultable for vaginal adminiairation may bo preseniad as psssaries,
tampons, creams, geis, pastes, foams or spraye containing In addition to the active Ingre-
dient such carers as are known In the art to be appropriate.

Liquid preparations include solutions, suapenalons, and emulsions, for example,
water or water-propylene glycol solutions. For example, parenteral Injection liquid prepara-
tions can be formulated as aolutions In aqueous polyethylene glycol solution.

The salt according to the present invention may thus be formulated for parenteral
adminlstration (e.g. by injection, for example bolus Injection or continuous infuslon) and
may be presented in unit doae form In ampoules, pre-filled syringes, smal volume Infusion
or in muti-dose containers with an added preservative. The compositions may take auch
forms as suspansions, solutions, or emulslons In olly or aquecus vehicles, and may con-
1ain formulation agents such as suspending, atabllising and/or dispersing agents. Altema-
tively, the active Ingredient may be In powder form, oblained by aseptic lsclation of sterlle
salid or by tyophlitzation from solution, for constitution with a sultable vehicle, a.g. sterlle,
pyrogen-free water, before use.

Aqueous solutions sultable for oral use can be prepared by diesolving the active
component in water and adding sultable colorants, flavours, stablfising and thickening
agents, as desired.

Aqueous suspensions suitable for oral usa can be mede by diapersing the finely
divided active component in water with viscous matarial, such as natural or synthetic
gums, resins, methyicellulose, sodium carboxymethylcellulose, or other well known sus-
pending agenta.

Also Included are solid form preparations, intended for conversion shortly before
use to liquid form preparations for oral administration. Such liquid forms include solutions,
suspenslons, and emulaions. In addition to the active component such preparations may
comprise colorants, flavours, stabiiisers, buffers, artificial and netural sweeteners, dls-
persants, thickeners, solubiitzing agents, and the like.

Far topical adminisiration to the apidennis the salt of the Invention may be formu-
lated as ointments, creams or Iotions, or as a transdermal patch. Ointments and creams
may, for example, be formulated with an aquecus or olly base with the addiion of suitable
thickening and/or gelling agents. Lotions may be formulated with an aqueous or olly base
and will In general aieo contain one or more emulsifying agents, atabilsing agents, dis-
persing agentis, suspending agents, thickening agents, or colouring agents.

Compositions sultable for fopical administration in the mouth include lozenges
comprising the active agent In a flavoured base, usually sucrose and acadla or fra-
gacanth; pastillas comprising the active Ingredient In an inert base such as gelatin and
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glycerine or sucrose and acacia; and mouthwashas comprising the active ingredient in a
sultable liquid carrier.

Solutions or suspansions are applied direcly to the nasal cavity by conventional
means, for example with a dropper, pipatia or spray. The compositions may be provided
In single or mult-dose form. '

Administration to the respiratory tract may also be achieved by means of an agro-
sol formulation In which the active ingredient is provided in a preasurisad pack with a sult-
able propellart such as a chioroflucracarbon (CFC) for exampie dichiorodifiucromethane,
trichlorcfluoromethane, or dichiorotetrafiucroathana, carbon dioxide, or other sultable gas.
The aerosol may convenlently also contain a surfactant such as lecithin. The dosa of drug
may ba controlled by provision of a metered valve.

Alternatively the active ingredienta may be provided In the form of a dry powder, for
aexample a powder mix of the aalt In a sultable powder base auch as lactose, starch,
starch derivatives such as hydroxypropyimethyl cellulose and polyvinylpyrrolidone (PVP).
Conveniently the powder carrier will form a gel in the nasal cavity. The powder composl-
tion may be presentad In unit dose 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 In-
haler.

in compositions Intended for administration to the respiratory tract, Including Intra-
nasal compoasitions, the aciive compound will generally have a emall particle size for ex-
ample of the order of 6 microna or lesa. Such a particie size may be obiained by means
known [n the art, for example by microntzation.

When desired, compositions adapted to give sustained release of the active ingre-
dient may be employed.

The pharmaceutical preparations are preferably In unit dosage forms. In such form,
the preparation Is subdivided info unit doses contalning appropriate quantities of the active
component. The unit dosage form can be & packaged preparation, the package contain-
ing discrete quantiities of preparation, such as packaged tablets, capsules, and powders in
vials or ampoules. Also, the unit dosage form can be a capsule, tablet, cachet, or lozenge
ltseif, or It can be the appropriate number of any of these In packaged form.

Tablets or capsules for oral administration and liquids for Intravenous
adminiatration and continuous infusion are preferred composttions.

Further detalls on tnchnlquaa for formulation and administration may be found In
the Iatest edition of Remington's Phamacautics BNCOE (MaadthlhhlngC.o
Easton, PA).

A therapeutically effective dose refers to that amount of active Ingredient, which
ameliorates the sympioms or condition. Therapeutic efficacy and toxicity, e.9. EDs and
LD, may be determined by standard pharmacologioal procadures [n cell culiures or ex-
perimental animals. The doss ratio between therapeutic and toxde effects is the therapeu-
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tic Index and may be expressad by the ratio LDm/EDsy. Pharmacsutical compoaltions ex-
hibliing lerge therapeutic Indexas are preferred. )

The dose administered must of course be carafully adjusted to the age, weight and
condttion of the individual being freated, as well as the rouis of adminletration, dosage
form and regimen, and the result deeired, and the exact dosage should of course be de-
termined by the practitioner.

The aciual dosage depend on the nature and severity of the dissase being
treatad, and Is within the discretion of the physiclan, and may be varied by titration of
the dosage to the particular circumstances of thia Invention to produce the desired
therapeutic effect. However, it Is presently contemplated that pharmaceutical
compositions contalning of from about 0.1 to about 10 mg of active Ingredient per
Individual dose, preferably of from about 0.5 to about 5 mg, are suliable for therapeutic
treaiments.

The active Ingredient may be administered in one or several doses per day. A
saiisfactory result can, In certain Instances, be obtalned at a dosage ae low as 0.1
pg/kg l.v. and 1 pg/kg p.o. The upper Iimit of the dosage ranga le presently considered
o be about 10 mg/kg L.v. and 100 mg/kg p.o. Preferred ranges are from about 0.1
ug/kg to about 10 mg/kg/day Lv., and from about 1 pg/kg to about 100 mg/kg/day p.o.

Methods of Therapy

In another aspect the invention providea a mathod for the treatment, prevention
or alleviation of a disease or a disorder or a condition of a living animal body, Including
a human, which disease, disorder or condition Is responsive to inhibltion of monoamine
neurotranemitier re-uptake In the ceniral nervous system, and which method
comprises adminiatering to such a living animal bady, Including a human, In need
thereof an effective amount of a sait of the Invention.

Suitable dosage ranges are dependent as uaual upon the exact mode of
administration, form In which administered, the Indication toward which the
adminlstration Is directed, the subject involved and the body welght of the subject
involved, and further tha preference and exparience of the physician or veterinarlan In
charge.

EXAMPLES

The Invention is further Nlusirated with referencea 1o the following examples, which
are not Intended to be In any way limiting to the scope of the invention as claimed.
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Exampie 1

(1R,2R,38,58)-2-methoxymethyl-3-(3,4-dichiorophenyi)-8-azabicyclio[2 2.1]octane
cltrate salt

The citrate salt of (1R,2R,38,58)2-mathaxymethyl-3-(3,4-dichlorophenyl)-8-
azablcyclof3.2.1loctane was synthestzed as described in WO 87/30807 (Example 15).

{1R,2R,38,58)~2-methoxymethyl-3-{3,4-dichlorophanyi)}-8-azablcyclo[3.2.1]Joctane
The free base was obtained from dissolving the citrate salt in water and adjusting pH to
10-13 with aqueous basa, followed with exiraciion with toluene. The toluene phese
was collectad, dried end evaporated io drynass. This left the free base as an oll.

Example 2
{1R,2R,38,58)-2-methoxymethyl-3-{3,4-dichlorophenyl)-8-azablcycio[3.2.1]Joctane
L-tartrate monohydrate (Form I)
To a heated aolution of (1R,2R,38,5S)-2-methaxymethyl-3-{3,4-dichlorophenyl)}-8-
azabicycio]3.2.1]octane (the free baee) in aquecus ethanol was added L-tartaric acld.
The warm mixture was treated with activated charcoal and flitered. The filtrate was
cooled and (1R,2R,38,5S)-2-methoxymethyl-3-(3,4-dichiorophenyl)}-8-azablicycio-
[32.1]octane weas Isclated as the L-tartrate monchydrate.

Form 1 Is characlerized by the following principal peaks In (is X-ray powder
diffraction pattem ahown below:

Ilﬂﬂo. 1 | 2 | s | a6 |8l 718! 910
2 Theta ° (CuKa) |1205|14.21|16.37 | 17.4 | 18.34 | 18.20 | 19.58 [ 20.27 | 23.3 | 29.75 |
(A) 73 | 82 | 64 | 81 | 48 | 48 | 45 | 44 | 38 | 37 |
Peak 11 |12 | 13 [ 14 | 15| 18] 17
2 Theta * (Cu Ka) | 24.37 | 26.11[26.78 |26.25| 2872 | 26.25 | 29,82
d apace (A) 368 | 34 | 33 |32 [ 31| ai]s0
Example 3

{1R,2R,38,58)-2-methoxymethyl-3-(3,4-dIchlorophenyl)-8-azabicycio|3.2.1]octane
L-tartrate anhydrate (Form II)

The form was prepared thermal dehydration. (1R,2R,3S,55)-2-methaxymethy-3-(3,4-
dichlorophenyl)-8-azabicycio[3.2.1Joctane L-iartrate monohydrate (Form ) waa heated
In a TGA AIO; crucible to 125°C, 10°C/min. The salt was allowed to cool before
opening tha TGA fumace. During heating and cooling the fumace was purged with
50mi/min dry nitrogen.
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Form Il Is charactarized by the following principal peaks In lis X-ray powder
diffraction pattern shown below.

1268 1481 16 |16.77|18.82|1741|17.77 | 18.87
71 | 60 | 69 | 68 [ 63 | 81 | 50 | 47 |

13 14 18 18 17 18 18
2128 | 21.06 | 23.44 | 23.73 | 26,44 | 26.98 | 27.58 | 26.14
41 |38 | 37 |36 )| 3432 az

5 Example 4
{1R,2R,38,58)-2-methoxymathyl-3-{3,4-dichlorophenyt)-8-azabicyclof3.2.1Joctane
L-tartrato anhydrate (Form ili)

The form was preparad thermal dehydration. (1R,2R,38,55)-2-methoxymethyl-3-{3,4-

dichlorophenyi)-8-azabicyclo[3.2.1Joctane L-iarirate monohydrate (Form !) was heated
10 Ina TGA AIO; cruclbla to 180°C, 10°C/min. Tha ealt was allowed to cool before

opening the TGA fumace. During heating and cooling the fumace was purged with
50mi/min dry nitrogen.

Form Ill Is characierized by the following principal peaks In its X-ray powder
diffraction patiern shown below:

‘PﬂkNo. 1 | 2 | 3|46 (8|7 |8] 9|10
Theta * (CuKa) | 537 | 108 [10.82|11.68| 11.88 [12.70| 14.78 | 1627 | 16.5 | 17.03

A 164 | 83 | 82 [ 78 | 74 | 60 | 80 | 84 | 64 | 52
Peak 11 13 | 14 | 18 ;16 | 17 | 18 | 19

12
Thata ° (Cu 17.54119.20 1 20.01| 21.2 | 22.09 | 23.46 | 24.64 | 25.15 | 26.50
w 60 | 48 | 44 |42 | a_@_.E 38 | 35 | a3

Example 5
(1R,2R,38,58)-2-methoxymethyl-3-{3 4-dichiorophenyl)}-8-azablcyclo[3.2.1Joctans
L-tartrate anhydrate (Form IV)

20 The form was prepared by suspending a freshly prepared Form Il Iin water free ethanol.
Separation of the suspended matier was conducted efter 24 hours and subsequent
drying under vacuum.

Form IV can also be obtained from suspension of Form Ill by the same
procedure as deacribed using Form Il.

16
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Apparently Form IV was phyaically metasiable. Succeasive preparations of
Form IV tumed out as mixturea of Form IV and Form ill, indicating difficulties in pro-
ducing Form IV
Form IV Is cheractarized by the following principal paaks In s X-ray powder
6 diffraction patiem shown below:

IPumg_._ 1 | 2 | 3] a|5s|6] 7|89 |10]
2 Theta * (CuKa) | 531 |10.19 {1123 | 12131 1235 { 1269 | 1431 | 1455 | 1477 | 1643
M_) 166 | 87 179 |73 [ 72 | 70|62 | 61| 60 | 54 |
Peak 1 | 12 [ 13 {1415 6] 17 ] 18] 18
2 Thets ° (Cu Ka) | 17.48 | 1821 [ 1843 | 18.81 ] 19.36 | 19.61 { 2026 | 20.5 | 2129 | 2146
d 510 | 49 | 48 {47 | 46 | a5 | 44 | 43 | 42 | 41
Peak 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 20 | 30
Theta ® (CuKa) |21.05 | 2253 | 2277 2338 | 2399 | 230 | 2445 | 25,02 | 25.56 | 26.19 |
40 | 39 | 39 | 38 | 38 | 37 | 36 | 36| 35| 34

Peak 3

2 Theta * {(Cu Ka) | 26.83
d space (A} 33 | 33

Fg 4
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1. A salt selected from the anhydrous and hydraied forms of (1R,2R,38,58)-2-

methaxymathyi-3-(3 4-dichioropherty!)-8-zablcyciol3.2.1joctane tarirate.

2. The salt of clalm 1 belng selected from the anhydrous and hydrated forma of
(1R,2R,38,58)-2-methoxymethyi-3-(3,4-dichiorophenyl)-8-azabicyciof3.2.1]octane L-

tarirate.

10 3. The saltof ciaim 1, being (1R,2R,3S, 55)-2-meﬂwmehyl-3-(3.4~d|cmompnany|)-
B-azabicycio[3.2.1Joctane L-tarirate monohydrats.

4. The salt of claim 1, being an anhydrous form of (1R,2R,3S,5S)-2-methaxymethyl-

3-(3,4-dichlorophenyl)-8-azablcycio[3.2.1Joctane L-tartrets,

16

5. The aalt of claim 4, being the polymorphic form (form 1) of (1R,2R,35,55)-2-
methoxymathyk-3-{3 4-dichlorophenyl)-8-azabicycio[3.2.1Joctane L-iartrate
anhydrate characterized by the following principal peaks In lts X-ray powder
difiraction pattem:

Peak No.

5

10

2 Theta * {Cu Ka)

10.35

8.5

1269

14.81

74

—

11

13

14

16

15 |
5.9

16.77

16.82

17.41

17.77

18.87

6.8

18

653

17

5.1

18

5.0

r—

4.7

19

4.4

4.1

21.68

2344

2.7

2544

7158

26,14

a.8

37

3.5

3.4

3.2

3.2

6. The salt of claim 4, baing the polymorphic form (form Ill) of (1R,2R,3S,5S)-2-
methoxymethyl-3-(3,4-dIchlorophenyl}-8-azablcyclof3.2.1]Joctene L-tarirate
anhydrate charactertzed by the following principal peaks In ite X-ray powder

25 diffraction pattern:

gak No. 1 | 2|3 {46 |6fj7i8]|9s|10]
Theta * (Cu 5.37 | 106 | 10.82111.68| 11.88 | 1279 ] 14.78 | 16.27 | 16.5 | 17.03
(A 94183 | B2 | 78 | 74 | 86 | 8.0 | 64 | 54 | 62

11 | 12 | 13 [ 14} 156 | 18 | 17 | 18 [ 19

2 Theta* (Cukn) |17.84]19.28| 20,01 21.2 | 22.00 | 23.48 [24.54 | 2615 | 26.50

ld space (A) 50 | 48 | 44 | 42 | 30 | 38 | 38 [ 35| 39
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The salt of claim 4, being the polymorphic form (form IV) of {1R,2R,38,58)-2-
methoxymethyl-3-(3,4-dichiorophenyi)-8-azabicyclo[3 2. 1Jactane L-tartrate
anhydrate characterized by the following principal peaks In ita X~ay powder
diffraction pattem: :

14
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2195 | 2253 | 2277 y% 23.59
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32
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2643 | 2721
3 33

et —

A pharmaceutical composttion, comprising a therapeutically effective amount of a
salt of any one of claims 1-7, together with at least one pharmaceutically
acceptable camier, exciplent or diluent.

Use of a sait of any of claims 1-7 for the manufacture of a medicament.

The use according 1o clalm B, for the manufacture of 2 pharmaceutical
pharmaceutical composition for the treatmant, prevention or alleviation of a
disaase or a disorder or a condition of a mammal, including a human, which
disease, disorder or condition Is responsive o Inhibition of monoamine
neurotranamitter re-uptake in the cantral nervous system.

The use according io cigim 10, whereln the diseass, disorder or condition Ismood
disorder, depression, atypical depression, depresalon secondary to paln, major
depressiva disorder, dysthymic discrder, bipolar disorder, bipolar | disorder,
bipolar 1l disorder, cyclothymic discrder, mood disorder due to a general medical
condition, substance-induced mood disorder, pseudodemantia, Ganser's
syndrome, obsassive compuisive disorder, panic disorder, panic disorder without
agoraphobla, panic disorder with agoraphobia, agoraphobla without history of
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panic disorder, panic attack, memory deficits, mamor& loss, deficit
hyperactivity disorder, cbeslty, anxlety, generalized arudety disorder, eating
disorder, Parkinson's disease, parkinsonism, dementia, dementla of ageing,
senlle demantia, Alzhelmar's disease, acquirad immunodeficlancy syndrome
dementia complex, memory dysfunction In ageing, apecific phobla, social phobla,
post-traumatic siress disorder, acute strees disorder, drug addiction, drug abuse,
cocaine abusa, nicotine abuse, tohacco abuse, alechol addiciion, alcohaolism,
pain, chronic pain, Inflammatory pain, neuropathic pain, migrains pain, tension-
type headache, chronic tension-type headache, pain assoclated with depression,
fibromyalgla, arthritis, ostecarthritis, rheumatold arthritis, back pain, cancer paln,
Iriiable bowel paln, inttable bowel syndrome, post-operstive pain, post-stroke
pain, drug-induced neuropathy, diabetic neuropathy, sympathetically-maintained
pain, trigeminal neuraigia, dental pain, myofacial pain, phantom-imb pain,
bulimia, premenstrual syndroms, late luteal phase syndrome, post-traumatic
syndrome, chronic fatigue syndrome, urinary Incontinence, stresa Incontinence,
urge incontinence, nocturnal Incontinence, saxual dysfunction, premature
ejaculation, erectile difficully, erectile dysfunction, eating dlsorders, ancrexla
narvosa, sleaep disorders, aullsm, mutlsm, trichotillomania, narcolepsy, post-
stroke depreasion, siroke-induced brain damage, stroke-induced neuronal
damage or Gllles de la Toureties dizrease.

A mathod for treatment, prevention or alleviation of a disease or a disorder or a
condition of a living animal body, including a human, which disorder, disease or
condition Is responsive to Inhibition of moncamine neurctransmiiter re-uptaks In
the caniral nervous systam, which method comprisea the step of administering to
such a living animal body In need thereof a therapeutically effective amount of a
salt according to any one of the clalms 1-7.
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SALES DE TARTRATO DE 2-METOXIMETIL-3<{3,4-DICLOROFENIL)-8-
AZABICICLO [3,2,1] OCTANO

CAMPO TECNICO
Este Invento se relaciona con las novedosas sales de tartrato de
(1R,2R,38,5S)-2-metoximetil-3-(3,4-diclorofenil}-8-azabiciclo[3,2, 1Joctano, tales
como las L-tartrato monohidratadas y anhidras. Las sales son (tiles como

inhibidores de re-captacién de neurotransriisores mornioamina.

En otros aspectos el invento se relaciona con el uso de estas sales en un

método de terapla y con composiciones farmacéuticas que comprenden |as sales

del invento.

ANTECEDENTES

El compuesto (1R,2R,38,5S)-2-metoximetil-3-(3 4-diclorofenit)-8-
azabiciclo[3,2,1] octano es revelado en WO 97/30997 (NeuroSearch A/S), A partir de
es0, sa prepard |a sal de citrato (Ejemplo 15).

Sin embargo, para uso comerclal, es importante tener una sal
fislolégicamente aceptable con una Gptima combinacién de estabilidad, solubilidad,
no-higroscopicidad, blodisponibilidad y buenas’ propiedades de manejo, tales como
un punto de fusién bien definido y una forma cristalina reproducible.

SINTESIS DEL INVENTO
En su primer aspecto, el invento proporciona una sal seleccionada de las
formas anhidras e hidratadas de tartrato de (1R,2R,385,58)-2-metoximetil-3-(3,4-
diclofenil)-8-azabiciclo [3,2,1] octano.
En su segundo aspecto, el Invento proporciona una composicion

farmacéutica que comprende una cantidad terapéuticamente efectiva de la sal del
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invento, junto con al menos un vehiculo, exciplente o diluyente
farmao_éuticamente aceptable.

En otro aspecto, el invento proporciona el uso de la sal del invento, para la
fabricacion de una composicién farmacéutica para el tratamiento, prevencién o el
alivio de una enfermedad o un desorden o una condicién de un mamifero,
incluyendo al ser humano, cuya enfermedad, desorden o condiclén responda a la
inhibicidbn de re-captaciébn de neurotransmisores monoamina en el sistema
nervioso central.

Mas atin, el invento se relaciona con un método de tratamiento, prevencidn
o alivio de la enfermedad, o el desorden o la condicién de un cuerpo animal vivo,
incluyendo al ser humano, cuyo desorden, enfermedad o condicién responda a la
inhibicidbn de re-captacién de neurotransmisores monoamina en el sistema
nervioso central, cuyo método comprenda el paso de adminlstrar al cuerpo animai
vivo que lo necesite una cantidad terapéuticamente efectiva de la sal del invento.

Para |la persona calificada en el érea, otros objetos del invento seran

evidentes a partir de la sigulente descripcion detallada y ejemplos.
EXPOSICION DETALLADA DEL INVENTO

Tartrato de {1R,2R,3S,5S)- 2-metoximetil- ' 3{(3,4-dIclorofenil)- 8-
azabiciclo [3,2,1] octano

En su primer aspecto el presante invento proporciona una sal seleccionada
de las formas anhidras e hidratadas de tartrato de (1R,2R,3S,58)-2-metoximetil-3-
(3.4-diclorofenit)-8-azabiclclo[3,2, 1]octano.

En una segunda organizacién, la sal es el L-tartrato monohidratado de
(1R,2R,38,58)-2-metoximetil-3+(3,4-diclorofenil}-8-azabiciclo[3,2, 1]Joctano.
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En otra organizacién més amplia, ia sal es una forma anhidra del L-tartrato de
(1R.2R,38,55)-2-metoximetil-3-(3,4-diciorofenil)-8-azabiciclo[3,2, 1]octano,

En otra organizacidn aun mas amplia, la sal es la forma polimérfica (forma lI) . .

del L-tartrato anhidro de (1R.2R,3S,55)-2-metoximetil-3-(3,4-diclorofenll)-8-
azabiclclo[3,2,1] octano caracterizada por los siguientes picos principales en su

perfil de difraccion de rayos X:

Plco No, 1 2 3 4 5 8 '|"7 8 9 10

2 Theta * (Cu Kxx) |10,35)11,68) 12,63 |14,81| 15 |15,77)18,82]|17,.41|17,77 | 18,87

spacio d (A) 85 | 76| 71 |60 | 59 | 56|53 |51|60]47

Pico 1" 12 13 14 15 16 17 18 19

2 Theta * (Cu Ka) [ 20,20 (21,28 (21,60 | 23,44 ( 23,73 | 25,44 | 25,90 | 27,58 | 28,14

lespacio d (A) 44 | 42 | 41 | 38 | 37 | 35 | 34 | 32 | 32

En una organizacién méas amplia, la sal es la forma polimérfica (forma i)
del L-tartrato anhidro de (1R,2R,38,5S)-2-metoximetil-3-(3,4-diclorofenil)-8-
azabiciclo[3,2,1]octano caracterizada por los siguientes picos principales en su

perfil de difraccidn de rayos X:

Pico No, 1 2 3 4 5 6 T 8 ] 10

Theta * (Cu Kat) | 5,37 | 10,6 | 10,82 11,58| 11,88 | 12,79 | 14,78 16,27 ) 16,5 | 17,03

espacio d (A) 18483 | 82| 78|74 |69 60} 54| 54| 52

k’lco 11 12 13 14 16 18 17 18 19

Theta * (Cu Ka) | 17,84 | 19,20 120,01 | 21,2 122,99 | 23,48 | 24,54 | 25,15 | 26,58

espacio d(A) 50 | 46 | 44 | 42 | 39 | 38 | 38| 35 | 33
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En una organizacién ain més amplia, la sal es la forma polimérfica (forma
V) del L-tartrato anhidro de (1R,2R,3S,55)-2-metoximetil-3-(3,4-diclorofenil)-8-
azabiciclo[3,2,1]Joctano caracterizada por los sigulentes principales picos en su - ..
perfil de difraccidn de rayos X:

Pico No, 1 2 3 4 5 6 7 8 9 10

LQThela'(Cu Ka) | 531 | 10,19 | 11,23 | 12,13 | 12,35 | 12,69 | 14,31 | 14,55 | 14,77 | 16,43

aspacio d (A) 166 | 87 | 729 1 73| 72 | 70 | 62| 61 | 60 | 54

Pico n 12 13 4 15 16 17 18 19 20

EThlta'(Cu Ka) | 17,48 | 18,21 | 1843 | 18,81 1936 | 19,61 | 20,26 | 20,5 | 21,29 | 21,46

espacio d (A) s1 | 49 | 48 | 47 | 46 | 45 | 44 | 43 | 42 | 41

Pico 20 (-22 | . B.}..24..1..25 .26 |.27.] 28 |.29 30

2 Theta ® (Cu Ka) | 21.95.] 22.53.} 22,77 | 23,38 | 23,59 | 239 [ 24,45 | 25,02 | 25,56 { 26,19

espacio d (A) 40 | 39 | 39 | 38 | 38 | 3,7 | 36 | 36 | 35 | 34

Plca k) 32

B Theta * (Cu Ka) | 2683 | 27.21

espacio d (A) 33 | 33

Cualquier combinacién de dos o mis organizaciones, segun las descriptas

anteriormente, se considera dentro del alcance de! presente invento.

Formas Hid as

La sal del invento puede ser provista tanto en formas anhidras o
hidratadas, Las formas hidretadas incluyen ia monohidratada, la dihidratada, la
hemihidratada, la trihidratada, la tetrahidratada y similares.
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Compuestos Marcados

Las sales del invento pueden usarse en sus formas marcadas o no
marcadas. En el contexto de este invento “marca” se refiere a la unién de un ...
marcador & la sal de Interés que parmita la sencilla deteccidn cuantitativa de dicha
sal. -

La sales marcadas de! invento pueden ser Utiles como herramientas de
diagnéstico, radio-marcadores, o agentes de monitoreo en varios métodos de
diagnoéstico y para imégenes "“in vivo” de receptores.

La sal marcada del invento contiene preferentemente al menos un
radionucleido como marca. Los radionucleidos emisores de positrones son todos
candidatos para este uso. En el contexto de este Invento, el radionucieido se
selecciona preferentemente entre 2H (deuterio), 3H (tritio), °C, y *C.

Métodos de Preparacién

Las sales del invanto pueden preparase con los métodos convencionales
de sintesis qulmica, por ejemplo, aquellos descriptos en los sjemplos de trabajo.
Los materigles iniciales para los procesos descriptos en la presente aplicacidn son
conocidos o pueden preparase facllmente con los métodos convencionales a
partir de productos quimicos disponibles comercialmente.

También una sal del invento puede convertirse en otra sal del invento
utilizando los métodos convencionales.

Los productos finales de las reacciones aqui descriptas pueden ser
aislados por medio de las técnicas convencionales, por ejemplo, por extraccion,

cristalizacidn, destllacién, cromatografia, etc.
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Actlvidad Biolégica

Las sales del invento pueden evaluarse por su habilidad para inhibir la

recaptacion de las monoaminas dopamina, noradrenalina y serotonina en. .

sinaptosomas como ha sido descripto en WO 97/30897. En base a la actividad
balanceada observada en estas pruebas, las sales del invento se consideran
utiles para el tratamiento, la prevencidén o el alivio de una enfermedad, un
desorden o una condicién de un mamifero, incluyendo a los seres humanos, cuya
enfermedad, desorden o condicién respondan a la inhibiclén de re-captacién de
neurotransmisores monoamina en el sistema nervioso central.

En una organizacidn especial, 1as sales del invento son consideradas (Gtiles
para el tratamiento, la prevencién o allvio de los desdrdenes de los estados de
animo, depresion, depresiéon atipica, depresion secundaria al dolor, desorden
depresivo mayor, desorden distémico, desorden bipolar, desorden bipolar |,
desorden bipolar |i, desorden ciclotimico, alteraclén del estado de &nimo debida a
una condicién médica general, alteracién del estado de animo inducida por una
sustancia, pseudodemencia, Sindrome de Ganser, desorden obsesivo
compuisivo, desorden de pénico. desorden de pénico sin agorafobla, desorden de
pénico con agorafobia, agorafobia sin antecedentes de desorden de panico,
ataque de panico, déficit de la memoria, pérdida de la memoria, déficit de atencién
por hiperactividad, obesidad, ansiedad, desorden de ansiedad generalizado,
desordenes de alimentaclén, enferinedad " de” Parkinson, parkinsonismo,
demencia, demencia ocaslonada por la edad, demencia senll, enfermedad de
Alzheimer, complejo de demencia del sindrome de inmunodeficiencia adquirida,
disfuncidn de la memoria ocasionada por la edad, fobia especifica, fobia soclal,
desorden de estrés postraumético, desorden agudo de estrés, adicclon a las
drogas, abuso de drogas, abuso de cocaina, abuso de nicotina, abuso de tabaco,

adicclén al alcohol, alcoholismo, dolor, dolor crénico, dolor inflamatorio, dolor
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neuropéatico, migrafia, cefalea por tenslon, cefalea crénica por tensién, dolor
asociado con la depresion, fibromialgia, artritis, osteoartritis, artritis reumdtoide,
dolor de espalda, dolor de céncer, dolor de colon imitable, sindrome de colon
irritable, dolor posquinirgico, dolor posapopléjico, neuropatia Induclda por dmg'as.
neuropatia diabética, dolor mantenido por el simpético, neuralgia trigeminal, dolor
dental, dolor miofacial, dolor de exiremidades fantasma, bulimia, sindrome
premenstrual, sindrome de fase Iltea tardia, sindrome postraumético, sindrome
de fatiga cronica, incontinencia urinaria, incontinencia’ por estrés; incontinencia de
apuro, incontinencia nocturna, disfuncién sexual, eyaculacidn precoz, dificultad
eréctil, disfuncidn eréctil, desérdenes alimentarios, anorexia nerviosa, desordenss
del sueflo, autismo, mutismo, tricotlomania, narcolepsla, depresién
postapopléjica, dafio cerebral inducido por apoplejia, dafio neuronal inducido por
apople|ia o enfermedad de Pilles de la Tourettes.

Actualmente se contempla que una dosificacibn apropiada de un
ingrediente farmacéutico activo (API) se encuentra dentro del rango de alrededor
de los 0,1 a 100 mg API por dia, mas preferentementa de alrededor de 0,1 a
10 mg AP! por dla, més preferentemente alrededor de 0,5 mg a 5 mg API por dia,
dependiendo, sin embargo, del modo exacto de administracion, la forma en la que
se administra, la indicacion considerada, el sujeto y en particular el pesc del
sujeto en cuestién, y més aln la preferencia y experiencia del médico o

veterinario a cargo.

Composiclones Farmacéuticas
En otro aspacto el invento provee novedosas composiciones farmacéuticas
que incluyen una cantidad terapéuticaments efectiva de la sal de! invento.
Mientras que una sal del invento para uso terapéutico puede administrarse

en forma de sal cruda, se prefiere introducir el ingrediente activo en una
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composicion farmacéutica junto con uno o mas adyuvantes, excipientes,
vehlculos, buffers, diluyentes, y/o otros auxiliares farmacéuticos usualimente
utilizados.

En la organizacidn preferida, el inventc provee composiciones
farmacéuticas que comprenden la sal del invento, junto con uno o més vehiculos
farmacéuticamente aceptables y opcionaimente, otros ingredientes terapéuticos
y/o profilacticos, conocidos y utilizados en el érea. El/los vehiculos(s) debs(n) ser
“aceptable(s)": Esto significa que deben ser compatibles con los otros ingredlentes
de la formulacién y no ser dafiinos para el reclplente de la misma.

Las composiclones farmacéuticas del invento deben ser apropiadas para la
administracién oral, rectal, bronquial, nasal, puimonar, tépica (incluyendo la bucal
y sublingual), transdérmica, vaginal o parentaral (incluyendo cuténea, subcuténea,
intramuscular, Intraperitoneal, intravenosa, intrarterial, Intracerebral, inyeccién
intraocular o infusidn), o aquellas de una forma adecuada para la administracion
por inhalacién o Insuflacidn, incluyendo la administracién en aerosol de polvos y
liquidos, o por sistemas de liberacidn sostanida. Ejemplos apropiados de sistemas
de liberacibn sostenida son las matrices semipermeables de polimeros
hidrofébicos sélidos conteniendo la sal del Invento, cuyas matrices pueden
presentarse como articulos formados, por ejemplo films o microcépsulas.

La sai del Invento, junto con un adyuvante, vehiculo o diluyente
convencional, puede por lo tanto ser puesta en forma de composiciones
farmacéuticas y de formas farmacéuticas unitarias. Dichas formas incluyen
s6lidos, y en particular tabletas, capsulas rellenas, en forma de polvo y pellets, y
liquida, en particular soluciones acuosas y no BCUOSas, Suspensiones,
emulsiones, elixires, y capsulas rellenas con los mismos, fodas para uso oral,
supositorios para adminlistracién rectal y soluciones estériles Inyectables para uso

parenteral. Dichas composiciones farmacéuticas y las formas farmacéuticas



%

unitarias aqul mencionadas, pueden incluir ingredientes convencionales en

8

proporciones convencionales, con o sin compuestos o principios activos
adicionales, y dichas formas farmacéuticas unitarias pueden contener cualquier
cantidad adecuadamente efectiva del ingrediente activo correspondients al rango
deseado de dosificacién diario a ser empleado.

La sal del presente invento puede administrarse en una amplia variedad de
formas orales y parenterales.

Para preparar las composiciones farmacéuticas ‘'de la’ sal del presents’
invento, los vehlculos farmacéuticamente aceptables pueden ser sdlidos o liquidos,
Las preparaciones de forma sdlida Incluyen polvos, tabletas, plldoras, cépsulas,
sellos, supositorios y granulos dispersables, Un vehlculo sélido puede ser una o mas
sustancias que puedan actuar también como diluyentes, agentes saborizantss,
solubilizantes, lubricantes, agentes de suspensién, aglutinantes, conservantes,
agentes desintegradores de tabletas o un material encapsulants,

En polvos, el vehiculo es un sdlido finamente dividido, el cual estéd en una
mezcla con el componente activo finamente dividido.

En las tabletas, e/ componente activo estd mezclado con el vehlculo que
tiene la necesaria capacidad de unién en proporciones adecuadas y compactadas
en la forma y medida deseadas.

Los polvos y las tabletas contienen preferentemente desde entre ¢inco o diez
y hasta el setenta por ciento de componente activo. Los vehiculos adecuados son el
carbonato de magnesio, estearato de magnesio, talco, azlcar, lactosa, pectina,
dextrina, aimidén, gelatina, tragacanto, metilcelulosa, carboximetilcelulosa sddica,
cera de baja licuefaccidn, manteca de cacao, y ofros. El término “preparacion” esta
pensado para incluir la formulacibn del compuesto activo con el material

encapsulante como vehiculo, proporcionando una capsula en la cual el componente
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activo, con o sin vehlculos, est4d rodeado de un vehiculo que se encuentra por lo
tanto en asociacién con el mismo.

Del mismo modo, se incluyen los sellos y las pastillas, Las tabletas, polvos,
capsulas, plidoras, sellos y pastillas, pueden usarse como formas sdlidas adecuadas
para la administracién oral.

Para preparar supositorios, se demite primero una cera de baja licuefaccion,
como por ejemplo una mezcla de glicdridos de Acidos grasos 0 manteca de cacao, y
luego alli dentro se mezcla de manera homogénea, puede ser revolviendo, &l
componente activo. L.a mezcla homogénea fundida se vuelca luego en moldes de Ia
medida adecuada, que permitan el enfrlado y asl la solidificacion.

Los compusstos adecuados para la administracidn vaginal pueden
presaentarse sn pesarios, tamponas, cremas, geles, pasias, espumas, 0 sprays que
contengan ademas del ingrediente activo aquelios vehiculos que se conozcan como
aproplados en el area.

Los preparados liquidos Incluyen soiuciones, suspensiones y aemulsiones,
como por ejemplo soluciones acuosas o soluclones propilenglicol-agua. Por ejlemplo,
los preparados de inyecciones liquidas parenterales pueden formularse como
soluciones en solucldn acuosa de polietilenglicol.

La sal de acuerdo con el presente Invento puede por lo tanto formularse para
administracién parenteral (por inyeccién, por ejemplo inyeccién en bolus o infusién
continua) y puede presentarse en forma de unidad de dosis de ampollas, jeringas
pre-llenadas, infuslén de poco volumen ¢ en contenedores multi-dosis con agregado
de conservante. Las composiciones pueden tomar la forma de suspensiones,
soluciones o emulsiones en vehiculos oleocsos o acuosos, y pueden contener
agentes de fonmulacidon tales como agentes de suspensién, estabilizadores y/o
agentes dispersanies. Alternativemente, el ingrediente aclivo puede estar en forma

de polvo, obtenido por aislamiento aséptico del sdlido estéril o por liofilizacion a partir
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de {a solucién, para reconstitucién antes de su uso con un vehiculo adecuado, por

ejemplo agua estéril libre de pirdgenos.

Las soluciones acuosas apropiadas para el uso oral pueden prepararse-. - ..

disolviendo el componente activo en agua y agregando un colorante apropiado,
saborizantes, agentes estabilizadoras y espasantes, seglin se deses.

Las suspensiones acuosas apropiadas para el uso oral pueden prepararse
dispersando el compuesto activo finamenta dividido, en agua con material
viscoso como gomas naturales o sintéticas, ‘résinas, metilceluiosa, sodio, "
carboximetilcelulosa, 0 cualquier otro agente de suspension conocido.

También estan incluidas las preparaciones de forma sélida, destinadas a su
conversién, inmediataments antes de su uso a preparaciones de forma liquida para
administracion oral,. Dichas formas liquidas incluyen soluciones, suspensiones y
emulsiones, Ademés del compuesto activo, tales preparados pueden incluir
colorantes, saborizantes, establlizadores, buffers, endulzantes artificlales y
naturales, dispersantes, espesantes, agentes solubilizantes y otros similares.

Para la administracién tdpica en ia epidermis, la sal del invento puede ser
formulada como unglentos, cremas o loclones o como parches transdémmicos, Los
unglentos y las cremas pueden, por ajempio, formularse con una base acugsa u
oleosa con el agregado de agentes espesantes y/o gelfficantes apropiados, Las
lociones pueden formularse con una base acuosa u oleosa y en general contienen
uno o mas agentes emulsionantes, agentes estabilizadores, agentes de dispersidn,
agentes de suspension, agentes espesantes o agentes colorantes.

Las composiciones adecuadas para la administracidn tépica en la boca
incluyen pastillas que contienen el compuesto activo sobre una base saborizada,
usualmente sacarosa y goma arébiga o tragacanto; pastillas que contienen el

ingrediente activo en una base inerte como ser gelatina y glicerina 0 sacarosa y
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goma arabiga; y enjuagues bucales que contiene el ingrediente activo en un
vehlculo liquido apropiado.

Las soluciones o suspensiones se aplican directamente en la cavidad nasal. .
por medios convencionales, por elempio con un gotero, plpeta o spray, Las
composiciones pueden proveerse en forma de dosis Gnica o multi-dosis.

La administracién para el tracto respiratorio puede lograrse también por
medio de una formulacion aerosolizada en la cual el ingrediente activo es provisto
en un pack presurizado con un propelente adecuado ctmo ‘el clorofluorocarbono
(CFC), por ejemplo, diclorotetrafluorometano, triclorofiuorometanc, o
diclorofluorometano, diéxido de carbono o cualquler otro gas aproplado, El aerosol
puede convenientemente contener también un surfactante como la lecitina, La dosis
de la draga puede controlarse con la provisién de una vélvula medidora. _

Alternativamente, los ingredients activos pueden proveerse en forma de polvo
seco, por ejemplo, una mezcla de polvo de la sal en una base de polvo adecuada
como la lactosa, el almidon, o derlvados del almidon como la hidroxipropilmetil
celulosa y la polivinilpirrolidona (PVP), Convenientemente, el vehiculo en polvo
formara un gel en la cavidad nasal, LL.a composicién en polvo puede presentarse en
formas farmacéuticas unitarias, como por ajemplo en capsulas o cartuchos de, por
ejemplo, gelatina o blisters desde los cuales se pueda admnistrar el polvo por medio
de un inhalador.

En composiclones que sean para la administracién en el traclo respiratorio,
incluyendo composiciones intranasales, el compuesto activo tendrd un pequefio
tamano de particula por ejemplo del orden de los 5 micrones o menos, Tal tamafio
de particula puede obtenerse mediante medios conocidos en el area, por ejemplo la
micronizacion.

Cuando se lo desee, se pueden utilizar composiciones. adaptadas para
brindar liberacién sostenida del ingrediente activo.
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Preferentemente, las preparaciones farmacduticas se encuentran en formas
farmacéuticas unitarias. En tales formas |a preparacion se subdlivide en unidades de
dosis que contienen cantidades apropiadas del componente activo, La forma
farmacéutica unitaria puede ser una preparacion envasada, en un envase que
contenga cantidades discretas de la preparacidén, como ser tabletas, cépsulas
envasadas y polvos en viales o ampollas. También 1a forma farmacéutica unitaria
puede ser una capsula, tableta, sello o pastilla misma, o puede ser el nimero
apropiado de cualquiera de ellos en forma envasada.

Las tabletas o capsulas para la administracion oral y liquidos para la
administracidn intravenosa e infusién continua son las composiciones preferidas.

- Se pueden hallar méas detalles sobre las técnicas de formulacidn y
administracion en la Gitima edicidn de Remington's Pharmaceutical Sclences (Maack
Publishing Co,, Easton, PA).

Una dosis terapéuticamente efectiva se refiere a la cantidad del ingrediente
activo que mejora los sintomas o ia condicidn, La eficacia terapéutica y la toxicidad,
por ejemplo EDsy y LDsgy, pueden determinarse por medio de procedimientos
farmacoldgicos estandar en cultivos celulares ¢ en animales de experimentacion, La
relacién de dosis entre los efectos terapéuticos y toxicos es el indice terapdutico y
puede expresarse con la relacién LDs/EDsy. Se prefieren las composiciones
farmacéuticas que exhiban amplios Indices terapéuticos.

La dosis administrada debe ser, obviamente, cuidadosamente ajustada a la
edad, peso y condiclén del individuo a tratar, asl como también la ruta de
administracién, forma farmacéutica y régimen, y el resultado deseado, y la dosis
exacta debe, por supuesto, estar determinada por el médico tratante.

La dosificacién real depende de la naturaleza y severidad de la enfermedad
a tratar, y se encuentra dentro de la discrecion del médico y puede ser variada por

titulacién de la dosificacién a las circunstancias particulares de este invento para
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producir el efecto terapéutico deseado. Sin embargo, estd actuaimente
contemplado que composiciones farmacéuticas que contengan entre 0.1 a 10 mg
del ingrediente activo por dosis individual, preferentemente de 0,5 a 5 mg, son
adecuadas para tratamlentos terapéuticos.

El ingrediente activo puede administrarse en una o varias dosis por dia, Se
puede obtener un resultado satisfactorio, en ciertas circunstancias, con una
dosificacién tan baja como 0,1ug/kg Lv. ¥ 1pg/kg p,o, El limite superior del rango
de la dosis se considera, en la actualidad, en aproximadamente 10 mg/kg v y
100 mg/kg p.o, los rangos preferidos son de aproximadamente 0,1pg/kg a 10
mg/kg/dia iv,, y desde aproximadamente 1 pg/kg a aproximadamente 100
mg/kg/dia p,o.

Métados de Terapla

En otro aspecto el invento proporciona un método para el tratamiento, la
prevencion o el glivio de una enfermedad o un desorden o una condicién de un
cuerpo animal vivo, incluido el ser humano, cuya enfermedad, desorden o
condicion responda a la inhlbiclén de re-captacién de neurctransmisores
monoamina en el slstama nervioso central, y cuyos métodos comprendan la
administracién de una cantidad efectiva de la sal del invento, a dicho cuerpo
animal vivo, Incluido e} ser humano.

Los rangos adeculidos de las ddsis dependen como siempre del modo
exacto de administracién, forma en la que se administra, la indicacion para la que
se la administra, el sujeto involucrado y el peso del cuerpo del mismo, y ain més,

la preferencia y experiencia del médico o veterinario a cargo.
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EJEMPLOS

El Invento esta llustrado con relacién a los sigulentes sjemplos, ios que no

intentan de ninguna manera limitar el alcance del invento tal como ss lo relvindica.

Ejlemplo 1

Sal de citrato de (1R,2R,3S,55)-2-metoxIimetil-3-{3,4-diclorofenit)-8-
azabiciclo[3,2,1]octano

La sal de cltrato de (1R,2R,38,5S)-2-metoximetil-3-{3,4-diclorofenil}-8--
azabiciclo[3,2,1] octano fue sintetizada segdn se describe en WO 97/30997 (Elemplo
15).

(1R,2R,35,5S)-2-metoximetil-3-(3,4-dIclorofenil)-8-
azablciclo[3,2,1]octano

La base libre se obtuvo disolviendo ia sal de citrato en agua y ajustando el
pH a 10-13 con una base acuosa, seguido de una extraccién con tolueno. La fase

de tolueno se recogid, secd y evapord a sequedad. Esto dejé la base libre como

un aceite.

EJemplo 2 :

L-tartrato monohidratado de (1R,2R,3S,55)-2-metoximetil-3-{3,4-
diclorofenil)-8-azablclclaf3,2, Toctand TForma'l)

A una solucldn caliente de (1R,2R,3S,58)-2-metoximetil-3<(3,4-diclorofenil)-
8-azabiciclo[3,2,1]octano (la base libre) en soluclén acuosa de etanol se le afiadié
acido L-tartérico.

La mezcla templada fue tratada con carbén activado y filtrado. El filtrado se
enfi6 y se aisld el (1R,2R,3S,58)2-metoximeti-3-(3,4-diclorofanil)-8-
azabiclelof3,2,1]octane como L-tartrato monohidratado.
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La forma [ se caracteriza por los siguientes plcos princlpales en su perfil de

difraccion de rayos X seglin se muestra a continuacion:

Pico No, 1 2 3 4 5 6 7 8 9 10

R Theta * (Cu Ka) | 12,05| 14,21 | 16,37 17,4 | 18,34 | 19,28 } 19,68 | 20,27 | 23,3 | 23,75

spacio d (A) 73 | 62 | 54 | 51 | 4B | 468 | 45 | 44 | 38 | 37

Pico 11 12 13 14 15 16 17

2 Theta * (Cu Ka) |24.37 | 26,11 26,76 | 28,25 28,72 129,26 | 20,82 |-

lespacio d (A) 38 | 34 | 33|32 31| 31| 30

Ejemplo 3

L-Tartrato anhidro de (1R,2R,35,58)-2-metoximetil-3-{3,4-diclorofenll)-
8-azabiciclo[3,2,1] octano (Forma [i)

La forma se prepard por deshidratacidn térmica. El L-tartrato
monochidratado (Forma I) de (1R,2R,38,55)-2-metoximetil-3-(3,4-diclorofenil}-8-
azabiciclo[3,2,1]Joctano se calentd en un crisol TGA AlQz a 125°C, 10°C/min. Se
dejo enfriar la sal antes de abrir el homo TGA. Durante el calentamiento y enfriado
se purgd el homo con 50mi/min de nitrégeno seco.

La forma Il se caracteriza pbr ios sigulentes plcos principales en su perfil de

difracclén de rayos X segin se muestra a continuacién:

Pico No, 1 2 3 4 6 e 7 8 e 10

2 Theta * (Cu Ka) | 10,35} 11,88 |1263114,81| 16 |16,7716,82|17.41 (17,77 | 18,87

lespacio d (A) 85 | 76| 71 | 80| 590 | 56|53 )51} 50/ a7

Pico 11 12 13 14 15 18 17 18 19

PThEta'(Cu Ka) |20,29 (21,26 |21,68 | 23,44 | 23,73 | 25,44 | 25,98 | 27,58 | 28,14

: Llplcio d (A) 44 | 42 | 41 | 38 | 37 | 35 | 34 | 32 | 32
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L-tartrato anhldro de (1R,2R,3S,55)-2-metoximetll-3-(3,4-diclorofenll)-8- ...
azabilclclo[3,2,1] octano (Forma lif)

Ejemplo 4

La forma se prepard por deshidratacién térmica, El L-tartrato
monohidratado (Forma 1) de (1R.2R,3S,5S)-2-metoximetil-3-(3,4~diclorofenil)-8-
azabiciclo[3,2,1]octano se calentd en un crisol TGA AlO; a 160°C, 10°C/min. Se
dejo enfriar la sal antes de abrir el homo TGA, Durante 8! calentamiento y enfriado
se purgo el horno con 50mi/min de nitrégeno seco. '

La forma Il se caracteriza por los sigulentes picos principales en su peffil
de difraccion de rayos X segun se muestra a continuacion:

Pico No, 1 2 3 4 5 & 7 8 9 10

hThala'(Cu Ka) | 637 | 10,6 | 10,82 (11,58 | 11,88 | 12,78 | 14,76 | 16,27 | 18,5 | 17,03

spacio d (A) 164 1 83 | 82 | 78 | 74 | B89 | B0 | 64 | 54 | 52

Plco 11 12 13 14 15 16 17 18 10

2 Theta ®* (Cu Ka} | 17,84 10,29 |20,01) 21,2 | 22,00 {23,468 | 24,54 | 256,15 | 26,59

spacio d (A) 50 | 46 | 44 { 42 [ 30 | 38 | 36 [ 35 ( 33

Ejemplo §

L-tartrato anhldro de (1R,2R,38,58)-2-metoximetii-3-(3,4-dicloroferiii)-8-
azabiciclo[3,2,1] octano (Forma IV)

La forma se prepard suspendiendo un preparado fresco de ia forma i en

etanol libre de agua. La separacion de la materia suspendida se llevd a cabo
luego de 24 horas y el subsecuente secado bajo vaclo.

La Forma IV puede obtanerse también a partir de la suspension de la forma

Il por el mismo procedimiento descrito utilizando la Forma 1.
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Aparentements la forma IV fue fisicamente metaestable. Los’ sucesivos

preparados de la Forma IV resultaron mezclas de la foma IV y la fqrma L,

indicando dificuitades en producir Ia Forma V. -
La forma IV se caracteriza por ios sigulentes picos principales en su perfil

de difraccién de rayos X, segln se muestra a continuacion:

Pico No, 1 2 3 4 5 6 7 8 9 10

2 Theta “ (Cu Ke) | 5,31 | 10,19 | 11,23 | 12,13 | 12,35 | 12,69 | 14,31 | 14,55 | 14,77 | 1643

Lspdod (A) 66| 87 | 729 | 73| 72 | 710 | 62 | 61 | 60 | 54

Pico 11 12 13 14 13 16 17 18 19 20

ETME‘(CU Ka) | 1748 | 18,21 | 18,43 | 18,81 | 19,36 | 19,61 | 20,26 | 20,5 | 21,29 | 21,46

Bspacio d (A) 50 ) 49 | 48 | 47 | 46 | 45 | 44 | 43 | 42 | 41
Pico 20 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30
|2 Theta * (Cu Ka) | 21,95 | 22,53 | 22,77 | 23,38 | 23,59 | 23,9 | 24,45 | 25,02 | 25,56 | 26,19
Llpacbd (A) 40 | 39 [ 39 ! 38 | 38 | 37 | 36 | 36 | 35 | 34
Pico it | 32

R Theta * (Cu Ko) | 26,83 | 27,21

Lspaclo d (A) 33 | 33
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REVINDICACIONES

Habiendo asl especialments descripto y determinado la naturaleza- de Ia -
presente invenclén y la forma como fa misma ha de ser ligvada a fa préctica, se
declara reivindicar como de propledad y derecho exclusivo:

1. Una sal selecclonada de las formas anhidras e hidradas de tartrato de
(1R,2R,3S,58)-2-metoximetil-3-(3,4-diclorofenil)-8-azabiciclof3,2, 1]octano.

2. La sal de la reivindicacién 1, seleccionada de las formas anhidras e - -
hidratadas de L-artrato de (1R,2R,3S,5S8)-2-metoximethil-3-(3,4-diciorofenil)-8-
azabiciclo[3,2,1]octano.

3. La sal de la relvindicaclén 1, que es L-tartrato monohidrato de
{1R.2R,38,5S)-2-metoximethil-3-(3,4-diclorofenil)}-8-azabiciclo[3,2, 1]octano.

4, La sal de la reivindicacién 1, que es una forma anhldraide L-tartrato
(1R,2R,3S,5S)-2-metoximetil-3-(3,4-diclorofenil}-8-azabiciclo[3,2, 1Joctano.

5. La sal de la relvindicacién 4, que es la forma polimérfica (forma i) de L-
tartrato anhido de  (1R,2R,35,55)-2-metoximetil-3-(3,4-diclorofenil)-8-
azabiciclo[3,2,1]Joctano caracterizado por los siguientes picos principales en su

perfil de difraccién de rayos X:

Plco No, 1 2 3 4 5 8 7 8 8 10

2 Theta * (CuKa) |10,35)11,68 (12,63 |[1481| 15 |1577)16,82|17.41 17,77 |18,87

spacia d (A) 85 | 76 |71 |60 | 659 | 586 | 53 | 51 | 50 | 47

Plco 11 12 | 13 | 14 15 16 tr | 18 | 19

Theta * (Cu Ka) |20,28 21,26 | 21,86 | 23,44 | 23,73 | 25,44 | 25,00 | 27,68 | 28,14

Inspuclod(A) 44 | 42 | 41 | 38 | 3,7 | 35 | 34 | 32 | 3.2

6. La sal de )a relvindicacldn 4, que es la forma polimérfica (forma Ill) de L-
tartrato anhidro de (1R,2R,38,58)-2-metoximetil-3-(3 4-diclorofenil}-8-



azabiciclo[3,2,1] octano caracterizado por log siguientes picos principales en peffil

de difraccién de rayos X:

Pico No, 1 2 3 4 5 6 7 8 e 10

Theta * (CuKe) | 537 | 10,6 |10,82|11,58| 11,88 | 12,78 | 14,78 | 16,27 | 16,5 | 17,03

Espacio d (A) 184 |83 | 82|76 74|69 |60 54]|354]52
Pico 1112|1314l 151817181

{2 Theta® (CuKa) |17,84|10,2820,01 | 21,2 | 22,80 | 23,48 | 24,54 | 25,15 | 26,59

lespacio d (A) 80 | 46 | 44 | 42 | 39 | 38 | 38 | 35 | 33

7. La sal de la reivindicacién 4, que es la forma polimérfica (forma IV) de L-
tartrato anhldro de (1R,2R,38,58)-2-metoximetil-3-(3,4-diclorofenil }-8-
azabiciclo[3,2,1] octano caracterizado por los siguientes picos principales en su

perfil de difraccidn de rayos X:

Pico No, 1 2 3 4 5 6 7 B 9 10

{2 Theta * (Cu Ka) | 5,31 [ 10,19 | 11,23 | 12,13 | 12,35 | 12,69 | 14,31 | 14,55 | 14,77 | 16,43

spacio d (A) 166 ( 87 [ 79 { 713 | 72 | 70 | 62 | 61 | 60 | 54

Pico 11 12 13 14 15 16 17 18 19 20

2 Theta * (CuKa) | 17,48 | 18,21 | 18,43 | 18,81 | 19,36 | 19,61 | 20,26 | 20,5 | 21,29 | 21,46

clo d (A) 51 | 49 | a8 | 47 | 46 | 45 | 44 | 43 | 42 | 4

Pico 21 2 23 24 25 26 27 28 29 30

2 Theta ° (Cu Ka) | 21,95 [ 22,53 | 22,77 | 23,38 | 23,59 | 23,9 | 24,45 | 25,02 | 25,56 | 26,19

clo d (A) 40 | 39 | 39 | 38 | 38 | 37 {1 36 | 36 | 35 | 34

Pico L) 32

2 Theta * (Cu Ka) | 26,83 | 27,21

chlo d{A) 33 | 33
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8. Una composicion farmacéutica, que Incluye una cantidad
terapéuticamente efectiva de una sal de cualquiera de las relvindicaclones 1-7,
junto con al menos un vehiculo, excipiente o diluyente farmacéuticamente - -
aceptable.

9. El uso de una sal de cualquiera de las relvindicaciones 1-7 para la
fabricacién de un medicamento.

10. El uso de acuerdo con la reivindicacién 9, para la fabricacidn de una
composicién farmacéutica para el tratamiento, prevenclon o ‘alivio de una
enfermedad o un desorden o una condiclén de un mamffero, incluyendo al ser
humano, cuya enfermedad, desorden o condicién respondan a la Inhibicién de re-
captacion de neurotrangmisores monoamina en el sistema nervioso central.

11. El uso de acuerdo con la relvindicacién 10, en que la enfermedad,
desorden o condicién sea alteracion de los estados de &nimo, depresidn,
depresidon atiplca, depresion secundaria al dolor, desorden depresivo mayor,
desorden distémico, desorden bipolar, desorden bipolar |, desorden blpolar I,
desorden ciclotimico, alteracién del estado de &nimo debido a una condicidn
médica general, alteracién del estado de &nimo inducida por una sustancia,
pseudodemencia, Sindrome de Ganser, desorden obseslvo compulsivo, desorden
de panico, desorden de pénico sln agorafobia, desorden de pénico con
agorafobia, agorafobla sin antecedentes de desorden de pénico, ataque de
panico, déficit de la memorla, pérdida de' la memoria, déficlt-de atencién por
hiperactividad, obesidad, ansiedad, desorden de ansiedad generalizado,
desordenes de alimentacién, enfermedad de Parkinson, parkinsonismo,
demencia, demencla ocasionada por la edad, demencia senil, enfermedad de
Alzheimer, complejo de demencia del sindrome de inmunodeficlencia adquirida,
disfuncién de la memoria ocasionada por la edad, fobla especifica, fobia social,

desorden de estrés postraumético, desorden agudo de estrés, adiccién a las
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drogas, abuso de drogas, abuso de cocalna, abuso de nicotina, abuso de tabaco,
adiccién al alcohol, alcoholismo, dolor, dolor crénico, dolor Inflamatorio, dolor
neuropatico, migrafia, cefalea por tensién, cefalea crdnica por tensidn, dolor -
asociado con la depresidn, fibromialgia, arbitis, osteoartritis, artritis reumatoids,
dolor de espalda, dolor de céncer, dolor de colon imitable, sindrome de colon
irritable, dolor posquinirgico, dolor posapopléjico, neuropatlia inducida por drogas,
neuropatfa diabética, doior mantenido por el simpético, neuralgia trigeminal, dolor
dental, dolor miofaclal, dolor de extremidades faritdsma, bullmia, sindrome
premenstrual, sindrome de fase litea tardla, sindrome postraumético, sindrome
de fatiga crénica, incontinencla urnarla, Incontinencia por estrés, incontinencia de
apuro, (ncontinencia noctuma, disfuncién sexual, eyaculacién precoz, dificultad
eréctil, disfuncién eréctil, desérdenes alimentarios, anorexia nerviosa, desérdenes
del suefio, autismo, mutismo, tricotlomania, narcolepsia, depresidn
postapopléjica, dafic cerebral inducido por apoplejia, dafio neuronal Inducido por
apoplejla o enfermedad de Pilles de la Toureltes.

12. Un método para el tratamiento, prevencién o alivio de una enfermedad
0 un desorden o una condicién de un cuerpo animal vivo, incluyendo al ser
humano, cuyo desorden, enfermedad o condiclén responda a la inhibicién de re-
captacion de neurotransmisores monoamina en el sistema nervioso central, cuyo
meétodo comprenda el paso de administrar a dicho cuerpo animal vivo que lo
necesite, una tantidad terapéuticamente -efectiva ~de--1a -sal- de- acuerdo con -
cualquiera de las relvindicaclones 1-7.

p.: NEUROSEARCH A/S
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RESUMEN
SALES DE TARTRATO DE 2-METOXIMETIL-3-{3,4-DICLOROFENIL)-8-
AZABICICLO [3,2,1] OCTANO

Este invento se relaciona con las novedosas sales de tartrato
de (1R,2R,38,5S)-2-metoximetil-3-(3.4-dlclorofenil)-8-azabiciciof3,2,1]octano, tales
como las L-tartrato monohidratadas y anhidras. Las sales son (tiles como
inhibidores de re-captacién de neurotransmisores mondamina.

En otros aspectos el invento se relaclona con el uso de estas sales en un

método de terapla y con composiciones farmacéuticas que incluyen las sales del

Invento.
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A salt selected from the anhydrous and hydrated forms of (1R.2R,3S5,58)-2-
methoxymethyl-3-(3,4-dichlorophenyl)-8-azabicyciof3.2. ]octane tarirate.

The salt of claim 1 being selectad from the anhydrous and hydrated forms of

{(1R,2R,3S,5S)-2-msthoxymethyl-3-(3,4-dichiorophenyi)-8-azabicycio[3.2. joctane
L-tarirate.

The salt of claim 1, being (1R.2R,3S,5S)-2-methoxymethyl-3-(3 4-
dichlorophenyl)-8-azabicycio[3.2. 1]octane L-tartrate monohydrate.

The salt of claim 1, being an anhydrous form of (1R,2R,3S,58)-2-methoxymethyt-
3-(3,4-dichlorophenyl)-8-azabicyclo[3.2. 1]octane L-tartrate.

The salt of claim 4, being the polymorphic form (form It) of (1R,2R,38,5S)-2-
methoxymethyl-3-(3,4-dichlorophenyl)-8-azabicyclo[3.2.1]octane L-tartrate
anhydrate characterized by the following principal peaks in Its X-ray powder
diffraction pattem:

IPeak No. 1 | 2|l 3lals!elz!la8le]

2 Theta * (CuKa) |10.3511.68(1253114.81] 15 [15.77(16.82{17.41]17.77 | 18.87

d space (A) 85 | 786 | 71 | 60 | 50 | 58 | 53 | 51 | 50 | 47
lPeak 11 | 12 ) 13| 14/]45 18|17 18| 19
Theta * (CuKa) |20.20121.28|21.86 {23.44| 23.73 | 25.44 | 25.09 | 27.58 | 28.14
A a4 | 42 | 41 | 38| 37 | 35 | 34 | 32 | 32

The salt of claim 4, being the polymorphic form (form i) of (1R,2R,3S,58)-2-
methoxymethyi-3-(3,4-dichlorophenyl)-B-azabicyclo[3.2.1]Joctane L-tarirate
anhydrate characterized by the following principal peaks in its X-ray powder
diffraction pattern:

ﬂuo.1za4ssrsa1o

2 Theta * (CuKa) | 537 | 10.6 |10.82|11.58] 11.88 | 12.70 | 14.78 | 16.27 | 6.5 [ 17.03
space (A) 184 | 83 | 82 | 78 | 74 | 60 | 80 | 54 | 54 | 52
Peak 41 ) 12 ) 13 | 14 | 15 | 16 | 17 | 18 | 18

E'I'hltl'(CuKu) 17.84 118.20 ) 20.01 | 21.2 | 22.90 | 23.48 | 24.54 | 25.15 | 28.59
space 50 | 48 | 44 | 42 | 30 | 38 | 38 | 35 | 33

6\0\
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The sait of claim 4, being the polymorphic form (form IV) of (1R,2R,38,55)-2-
methoxymethyl-3-{3,4-dichlorophenyt)-8-azabicycio[3.2.1Joctane L-tartrate
anhydrate characterized by the following principal peaks in its X-ray powder
diffraction pattern:

K No. ] 2 3 4 5 [ 7 8 9 10
Theta * (Cu Ka) | 531 | 10.19 | 1123 | 12.13 | 1235 | 12,69 | 1431 | 14.55 | 14.77 | 1643

Peak 11 12 13 14 15 16 17 18 19 20

Peak 21 22 23 24 25 26 27 28 2 30

ce (A) 166 | 87 | 79 | 73 | 72 70 | 62 | 6.1 60 | 54

—

Theta * (Cu 1748 | 18.21 | 18.43 | 18.81 | 19.36 | 19.61 | 20.26 | 20.5 | 21.29 | 2146
ce (A) 5.1 49 | 48 | 4.7 | 46 | 45 | 44 | 43 | 42 | 4.1

—

2 Theta " (Cu | 21.95 | 22.53 | 22.77 1 23.38 | 23.59 | 23.9 | 24.45 | 25.02 | 25.56 | 26.19
id space (A) 40 | 39 | 39 | 38| 38 | 37 | 36 | 36 | 3.5 | 34

':aak 31 32

2 Theta * (Cu 26.83 | 27.21

|d spaca (A) 33 | 33

A pharmaceutical composltion, comprising a therapeutically effective amount of a
salt of any one of claims 1-7, together with at least one pharmaceutically
acceptable carrier, exclplent or dlluent.

Use of a salt of any of claims 1-7 for the manufacture of a medicament.

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

The use according to claim 10, wherein the disease, disorder or condition ismood
disorder, depression, atypical depression, depression secondary to pain, major
depressive disorder, dysthymic disorder, bipolar disorder, bipolar | disorder,
bipolar 1} disorder, cyclothymic disorder, mood disorder due to a general medical
condition, substance-induced mood disorder, pseudodementia, Ganser's
syndrome, obsessive compulsive disorder, panic disorder, panic disorder without
agoraphobia, panic disorder with agoraphaobia, agoraphobia without history of
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' panic disorder, panic attack, memory deficits, memory loss, attention d

hyperactivity disorder, obesity, anxiety, generalized anxiety disorder, eating
disorder, Parkinson's disease, parkinsonism, dementia, dementia of ageing,
senile dementia, Aizheimer's dissase, acquired immunodeficlency syndrome
5 dementla complex, memory dysfunction in ageing, specific phobia, soclal phobla,

post-traumatic stress disorder, acute stress disorder, drug addiction, drug abuse,
cocaine abuse, nicotine abuse, tobacco abuse, alcohol addiction, alcoholism,
pain, chronic pain, inflammatory pain, neuropathic paln, migraine pain, tension-
type headache, chronic tension-type headache, pain assoclated with depression,

10 fibromyalgia, arthritis, osteoarthritis, rheumatoid arthritis, back pain, cancer pain,
irritable bowel pain, irritable bowel syndrome, post-operative pain, post-stroke
pain, drug-induced neuropathy, diabstic neuropathy, sympathetically-maintained
pain, trigeminal neuraigia, dental pain, myofacial pain, phantom-limb pain,
bulimia, premenstrual syndrome, late luteal phase syndrome, post-traumatic

15 syndrome, chronic fatigue syndrome, urinary incontinence, stress incontinence,
urge incontinence, noctumal incontinence, sexual dysfunction, premature
ejaculation, erectile difficulty, erectile dysfunction, eating disorders, anorexia
nervosa, sleep disorders, autism, mutism, trichotillomanla, narcolepsy, post-
stroke depression, stroke-induced brain damage, stroke-induced neuronal

20 damage or Gilles de la Toureties disease.

12. A method for treatment, prevention or alleviation of a disease or a disorder or a
condition of a living animal body, including @ human, which disorder, disease or
condltion is responsive to inhibition of monoamine neurotransmitter re-uptake in

25 the central nervous system, which method comprises the step of administering to
such a living animal body In need thereof a therapeutically effective amount of a
sait according to any one of the claims 1-7.
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REIVINDICACIONES

Una sal seleccionada de las formas anhidrida e hidratada de tartrato
de (1R, 2R, 38, 58)-2-metoximetil-3-(3,4-diclorofenil)-8-azabiciclo
[3.2.1] octano.

2. La sal de la reivindicacién 1 seleccionada de las formas anhidrida e
hidratada de L-tartrato de (1R, 2R, 3S, 5S)-2-metoximetil-3-(4,3-
diclorofenil)-8-azabiciclo[3.2.1)] octano.

3. La sal de la reivindicacién 1, que es monohidrato de L-tartrato de (1R,
2R, 38, 5S)-2-metoximetil-3-(4,3-diclorofenil)-8-azabiciclo[3.2.1]
octano.

4, La sal de la relvindicacién 1, que es una forma anhidrida de L-tartrato
de (IR, - 2R, 38, 58)-2-metoximetil-3{(4,3-diclorofenil)-8-
azabiciclo[3.2.1] octano.

5. La sal de la reivindicacion 4, que es una forma polimérfica (forma Il) de
anhidrido de L-tartrato de (1R, 2R, 3S, 5S)-2-metoximetil-3-(4,3-
diclorofenil)-8-azabiciclo[3.2.1] octano caracterizada por los siguientes
picos principales en el patrdn de difraccién de rayos X del polvo:

Plco N° 1 2 3 4 ] 8 7 ] 9 10

ZTheta"(Cu

Ke) 10,35 | 11,88 | 1253 | 14,81 15 1577 | 18,82 | 1741 | 17,77 | 18,87

espaciod(A) | 85 | 76 | 7.1 60 | 50 | 58 | 53 | 51 | 50 | 47

Pico 1 12 13 14 15 18 17 T) 19
[ 2Thets*{Cu
Ka) 2020 | 2128 | 2108 | 2244 | 2373 | 2544 | 2508 | 2758 | 28,14

espaci d (A) 44 4.2 41 s 37 35 34 32 3.2

La sal de la reivindicacion 4, que es una forma polimérfica (forma Ill)
del anhidrido del L-tartrato de (1R, 2R, 3S, 5S)-2-metoximetil-3-(4,3-
diclorofenil)-8-azabiciclo[3.2.1] octano caracterizada por los siguientes
picos en el patron de difraccién de rayos X del polvo:




PicoN* 1 2 3 4 5 8 7 8 ] 10
2Theta"(Cu

el 537 | 108 | 1082 | 11,58 | 11,88 | 1270 | 1478 | 1857 | 185 | 17.03
espacod(A) | 164 | 83 | 82 | 76 | 74 | 66 | 60 | 54 | 54 | 52
Pico 1 12 17 14 15 18 17 | 18 19
ZThets*(Cu

) 1784 | 1929 | 2001 | 212 | 2209 | 2348 | 2454 | 2515 | 2850
espaciod(A) | 50 | 48 | 44 | 42 | a9 | 38 | 38 | 35 | 33

7. La sal de la reivindicacién 4, que es una forma polimérfica (forma V)
del L-tartrato de (1R, 2R, 3S, 55)-2-metoximetil-3-(4,3-diclorofenil)-8-
azabiciclo[3.2.1] octano caracterizada por los siguientes picos en el
patrén de difraccién de rayos X del polvo:

PicoN® 1 2 3 4 5 ] 7 8 ] 10
2Theta"(Cu

) 531 | 10,19 | 11,23 | 1213 | 1235 | 1269 | 1431 | 14,55 | 1477 | 1843
espaciod(A) | 166 | &7 | 79 | 73 | 7.2 | 70 | 82 | &1 | 80 | 54
[ Fico 1 12 13 14 15 16 17 18 19 | 2
[ ZTheta®(Cu

@) 1748 | 1821 | 1843 | 1881 | 19,36 | 1981 | 2028 | 205 | 21,29 | 2148
eapacod(A) | 51 | 40 | 48 | 47 | 48 | 45 | 44 | 43 | 42 | 4i
Pico 2 2 23 24 % ) Fi] 28 ® | 0
[ ZTheta"(Cu

Ka) 215 | 25 | 277 | 338 | 350 | 239 | 445 | 2502 | 2556 { 28,19
eapaciod(A) | 40 | 30 | 39 | 38 | 38 | 37 | 38 | 36 | 35 | 34
[ Pico 3 32

“Thets(Co 2683 | 21,21

Ka)

espaciod(A) | 33 33

8. Una composicién fammacéutica que comprende una cantidad
terapéuticamente efectiva de una sal de cualquiera de Ilas
reivindicaciones 1 — 7, junto con al menos un portador, excipiente o
diluyente farmacéuticamente aceptable.

9. E! uso de una sal de cualquiera de las reivindicaclones 1 — 7 para la

fabricacién de un medicamento.
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1.

El uso de acuerdo con la relvindicacién 9, para la fabricacién de una
composicion farmacéutica para el tratamiento, prevencién o alivio de
una enfermedad o desorden o una condicidbn de un mamtifero,
incluyendo un humano, enfermedad, desorden o condicién que
responde a la inhibicion de la reabsorcién del neurotransmisor de
monoamina en el sistema nervioso central.

El uso de acuerdo con la reivindicacién 10, en donde la enfermedad,
desorden o condicién es desorden del &nimo, depresién, depresién
atipica, depresion secundaria al dolor, desorden depresivo importante,
desorden distimico, desorden bipolar, desorden bipolar |, desorden
bipolar Il, desorden ciclotimico, desorden del animo debido a una
condicibn médica general, desorden del énimo inducido por
sustancias, pseudodemencia, sindrome de Ganser, desorden obsesivo
compulsivo, desorden de pénico, desorden de pénico sin agarofobia,
desorden del pénico con agarofobia, agarofobia sin historial de
desorden del panico, ataque de panico, déficit de memoria, pérdida de
memoria, desorden de déficit de atencién por hiperactividad, obesidad,
ansiedad, desorden de ansiedad generalizada, desorden alimenticio,
desorden de Parkinson, parkinsonismo, demencia, demencia del
envejecimiento, demencia senil, enfermedad de Alzheimr, sindrome de
inmunodeficiencia adquirido, complejo de demencia, disfuncién de la
memoria por envejecimiento, fobia especifica, fobia social, desorden
de estrés postraumdtico, desorden de estrés agudo, adiccién a las
drogas, abuso de drogas, abuso de cocalna, abuso de nicotina, abuso
de tabaco, adiccion al alcohol, alcoholismo, dolor, dolor crénico, dolor
inflamatorio, dolor neuropético, dolor de migrafia, dolor de cabeza del
tipo tensién, dolor de cabeza del tipo tensién crénico, dolor asociado
con la depresion, fibromialgia, artritis, osteoartritis, artritis reumatoidea,
dolor de espaida, dolor por céncer, dolor por intestino imitable,
sindrome del intestino imitable, dolor postoperatorio, dolor postinfarto,
neuropatia inducida por las drogas, neuropatia diabética, dolor
mantenido por el simpético, neuraigia trigeminal, dolor dental, doior
miofacial, dolor del miembro fantasma, bulimia, sindrome
premenstrual, sindrome de fase luteal tardia, sindrome postraumaético,
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sindrome de fatiga cronica, incontinencia urinaria, incontinencia por
estrés, incontinencia por urgencia, incontinencla noctuma, disfuncién
saxual, eyaculacion prematura, dificultad eréctil, disfuncién eréctil,
desérdenes alimenticios, anorexia nerviosa, desérdenes del suefio,
autismo, mut'iemo. tricotilomania, narcolepsia, depresién postinfarto,
dafio cerebral inducido por infarto, dafio neuronal inducido por infarto o
enfermedad de Gilles de la Tourettes.

Un método para el tratamiento, prevencién o alivio de una enfermedad
o desorden o una condicién de un cuerpo animal vivo, incluyendo un
humano, desorden, enfermedad o condicién que responde a la
inhibicién de la reabsorcién del neurotransmisor de monoamina en el
gistema nervioso central, método que comprende el paso de
administrar a cuerpo animal vivo en necesidad del mismo una cantidad
terapéuticamente efectiva de una sal de acuerdo con una de las
reivindicaciones 1-7.
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1) Reference is made to the following document:

4! D1: WO 97/30897 A (NEUROSEARCH AS ; SCHEEL KRUEGER JOERGEN (DK);
MOLDT PETER (DK); WAETJE) 28 August 1997 (1897-08-28)

2) The present application relates to (1R,2R,35,58)-2-methoxymethyi-3-(3,4-dichlorophenyl)-
8-azabicyclo[3.2.1]octane tartrate salts and their use as monoamine neurotransmitter re-
uptake [nhibitors.

3) Re ltem V

3.1 Novelfy {Art, 33(2) PCT)

None of the cited documents discloses the particular compound (1R,2R,3S,5S)-2-
methoxymethyl-3-(3,4-dichlorophenyl)-8-azabicyclo[3.2.1]octane tartrate. The claimed subject-
matter is therefore regarded as novael.

3.2 Inventive Step (Art, 33(3) PCT)

D1 is considered to be the closest state of the art. This document relates (cf. abstract and pg.
1, par. 1) to the preparation of particular tropane derivatives and their use as monoamine
neurotransmitter re-uptake inhibitors in the treatment of disorders such as Parkinson's
disease, depression, ohsessive compulsive disorders, panic disorders, dementia, etc. Forthe
preparation of the medicinal compaositions, D1 suggests (cf. pg. 7, par. 1) as pharmaceutically
accepiable salts a list of acid addition salts comprising tartrate. It is also mentioned (cf. pg.
8, par. 6), that the resolution of racemic mixtures may be carried out by fractional
crystallization of D- or L-tariratea, mandelates, or camphorsulphonates. Example 15 of D1
discloses the preparation of (1R,2R,3S,5S)-2-methoxymethyl-3-(3,4-dichlorophenyl)-8-
azabicyclo[3.2.1]Joctane and its gitrate salt.

The subject-matter of the application differs from D1 in that the compound involved is a
tartrate and not to a citrate. The Applicant has shown by means of comparative examples
(filed on 19.03.2005) that the tartrate of the invention shows much better properties as regards
hygroscopicity than its homologous citrate salt. The problem to be solved by the present

Form PCT/Sepurale Sheot/408 (Sheeti 1) (EPC-January 2004)
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application may thus be regarded as providing leas hygroscopic salts of (1R,2R,3S,58)-2-
methoxymaethyl-3-(3,4-dichlorophenyl)-8-azabicyclo[3.2.1]octane.

Even though D1 mentions (see paragraphs indicated above) tartrates among the suitable
pharmaceutical saiis, this document is silent as to the hygroscopic properties of the resulting
substances. Thus, there is no motivation in D1 for the skilled person to particularly select
tartrates among other pharmaceutically acceptable saits. As this selection is accompanied by
an unexpected effect (drastically low hygroscopic character) the claimed subject-matter
involves an inventive step.

Is acknowledged for claims 1-11.
For the assessment of the present Claim 12 on the question whether it is industrially

applicable, no unified criteria exist in the PCT Contracting States and the patentability can also
he dependent upon the formulation of the claims.

Form PCT/Separate Shee/408 (Sheet 2) (EPO-January 2004)
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INFORME DEL EXAMEN PRELIMINAR INTERNACIONAL Sollcitud Intemacional No.
SOBRE PATENTABILIDAD PCT/EP2004/051651

Caalila No. |. Base para sste informe.

1. Respacio al ldioma, ests informe se basa en la solicitud intemacional en el idioma en el que fue
pressntada a menos que $e indigue lo contrario en ests item.

O Este informe se basa en traduccionss del idioma original al sigulents idioma,
el cual ea el idioma de una traduccién presentada con el propdsito de:
O labasqueda internacional (bajo las Reglas 12.3 y 23.1 (b))

O lapublicacién de la solicitud intsmacional (bajo la Regla 12.4)
O el axamen preliminar intemacional (bajo las Reglas 55.2 y/o 55.3)

2. Respacio a los elementos* de la soficitud internacional, este informe se basa an (hojes de reemplazo que
han sido presentadas a la Oficina receplora en respuesta a una invitacién bajo el Articulo 14 se
referencian en este informe como “presentadas originalmente® y no se anexan en esfe informe).

Descripeion, piginas:
1-12 como se entregaron ariginaiments
Relvindicaclones, No.:

1-12 como s eniregaron originaimants

O un Iistadp de la sacuencla y/o cualquier tabla relaclonada — ver casilla suplementaria para el listado de la
secuencia

3. O Las comecclones han resultado en la cancelacién de:

la descripcion, paginas;

las relvindicaciones, Nos.

los dibujos, hojas/figuras

ol listado de la secuencla (especifiqus).

cualquier tabla relacionada con el listado de Ia secuencia (especifiqus):

4. [ Este Informe se ha establecido como si {(algunas de) las comecciones anexas a este informe y
enumeradas debajo no hubleran sido hechas, ya que se ha considerado que van mas alla de la
divulgacién como se presentd, como se indica en la casllla suplementaria (Regla 70.2(c)).

O ia descripcion, paginas:

O las reivindicaciones, Nos.

O los dibujos, hojas/figuras

O el listado de la secuencia (aspeciiigue):

O cualquier tabla relacionada con el listado de la secuencia (especifique):
* Slelltem 4 aplica, alguna o todas estas hojas pueden ser marcadas "suprimida”.

gaooao

Formulario PCTAPEA/408 (Enaro 2004) .
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INFORME DEL EXAMEN PRELIMINAR INTERNACIONAL No de Solicitud Infenacional
SOBRE PATENTABILIDAD PCT/EP2004/051651

Casllia No. V. Declaracién ]uutlﬁcldl bajo el Articulo 35(2) con respecto a la novedad, el nivel Inventivo o
la aplicabllidad industrial; les citas y explicaciones que sustentan dicha declaracién.

1. DECLARACION

Novedad (N) S: Revindicaciones 1 —12
No: Rsivindicaciones

Nivel Inventivo (IS) Reivindcaciones 4 — 12
No:  Reivindicacionas

Aplicabliidad Industrial (LA} S: Reivindicaclones  {-12
No: Relvindicaciones

2 CITAS Y EXPLICACIONES

@ Ver hoja aparta

Formulario PCTAPEAMO9 (Enero 2004)
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INFORME DEL EXAMEN PRELIMINAR Solicitud intemacional No.
INTERNACIONAL SOBRE PATENTABILIDAD
(HOJA APARTE) PCT/EP2004/051651

1) Se hace referencia al siguiente documento:

D1: WO 97/30897 A (NEUROSEARCH AS; SCHEEL KRUEGER JOERGEN
(DK); MOLDT PETER (DK); WAETJE) 28 de agosto de 1897 (1997-08-28)
2) La presente solicitud se relaciona con sales de tartrato de (1R, 2R, 3S, 5S)- 2-
metoximetil. 3-(3,4-diclorifenil)-8-azablciclo [3.2.1) octano y su uso como inhibidores de la
reabsorcién del neurotransmisor de monoamina.

3) Re [tem V
1 Novedad (Art. 33 | PC

Ninguno de ios documentos citados divulga el compuesto particular tartrato de (1R, 2R,
3S, 58)- 2-metoximetil.3+(3,4-diclorifenil)-8-azabiciclo [3.2.1) octano. La materia
reivindicada es por lo tanto considerada novaedosa.

2 Nivel Inventivo {Art. 33(3) del P

D1 se considera como el arte previo mas cercano. Este documento se relaciona con {ver
el resumen y la pagina 1, parrafo 1) Ia preparacién de derivados particulares de tropano y
su uso como inhibidores de la reabsorcién del neurctransmisor de monoamina en el
tratamiento de desérdenes tales como la enfermedad de Parkinson, depresion,
desérdenes obsesivos compulsivos, desdrdenes de pénico, demencia, etc. Para la
preparacién de las composiciones médicas, D1 sugiere (ver pagina 7, pamafo 1) como
sales farmacéuticamente aceptables una lista de sales de adicidn que comprenden
fartrato. También se menciona (ver pégina 8, parrafo 8) que la resolucion de mezclas
racémicas puede lievarse a cabo por cristalizacién fraccional de D- o L-tartratos,
. mandelatos, o camforsulfonatos. El ejemplo 15 de D1 divuilga la preparacion de (1R, 2R,
38, 55)- 2-metoximetil.3-(3,4-diclorifenil)-8-azabiciclo [3.2.1) octano y su sal de ¢ltrato.

La materia de la solicitud difiere de D1 en que el compuesto involucrado en un fartrato y
no un citrato. E| solicitante ha demostrado por medic de ejemplos comparativos
(presentados el 19.03.2005) que el tartrato de la invencién muestra muchas mejores
propiedades respecto a higroscopla que su sal homébloga de citrato. El problema a
resolver por |a presente

Formularic PCT/Hoja Aparte/408 (Hoja 1) (EPO-Enero 2004)
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INFORME DEL EXAMEN PRELIMINAR Solicitud internacional No.
INTERNACIONAL SOBRE PATENTABILIDAD
(HOJA APARTE) PCT/EP2004/0516851

solicitud puede entonces considerarse como proporcionar sales menos higroscéplicas de
(1R, 2R, 385, 5S5)- 2-metoximetil. 3-(3,4-diclorifenil)-8-azabiciclo [3.2.1) octano.

Aunque D1 menciona (ver los pamrafos indicados amiba) tartratos entre las sales
farmacéuticas aceptables, este documento es silente en cuanto a las propiedades
. higroscopicas de las sustancias resultantes. Por lo tanto, no hay una motivacién en D1
para la persona con habilidad para seleccionar tariratos particulares entre otras sales
farmacéuticamente aceptables. Ya que esta selecciona estd acompafada por un efecto
inesperado (caracter higroscdpico drasticamente bajo) la materia reivindicada involucra
nivel inventivo.

3.3 Aplicabilidad industrial (A 4) de| P
Se reconoce para las reivindicaciones 1 - 11.
Para la evaluacion de la presents reivindicacion 12 sobre la pregunta si es 0 no

industriaimente aplicable, no hay un criterio unificado en los estados contratantes del PCT
y la patentabilidad también puede depender de la formulacién de las reivindicaciones.

Formulario PCT/Hoja Aparte/408 (Hoja 1) (EPO-Enero 2004)
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2-METHOXYMETHYL-3-(3,4-DICHLOROPHENYL)-8-
AZABICYCLO[3.2.1JOCTANE TARTRATE SALTS

5 TECHNICAL FIELD

This invention relates to novel (1R,2R,3S,5S)-2-methoxymethyl-3-(3,4-
dichlorophenyl)-8-azabicyclo[3.2.1]Joctane tarirate salts, such as L-tartrate
monchydrates and anhydrates. The salis are useful as monoamine neurotransmitter

10 re-uptake inhibitors.

In other aspects the invention relates to the use of these salts in a method
for therapy and to pharmaceutical compoasitions comprising the salts of the
invention.

15 : BACKGROUND ART

The compound (1R,2R,3S,58)-2-methoxymethyl-3-{3,4-dIchlorophenyl)}-8-
azabicyclo[3.2.1]octane is disclosed in WO 97/30987 (NeuroSearch A/S). Therein,
the citrate salt was prepared (Example 15).

20 For commercial use, however, it is important to have a physiologically
acceptable salt with an optimal combination of stability, solubility, non-
hygroscopicity, bioavailablity and good handling properties, such as a well defined
melting point and a reproducible crystalline form.

25 SUMMARY OF THE INVENTION

In its first aspect, the invention provides a salt selected from the anhydrous
and hydrated forms of (1R,2R,3S,5S)-2-methoxymethyl-3-(3,4-dichlorophenyl)-8-
azabicyclo[3.2.1]octane tartrate.

30 In its second aspect, the invention provides a pharmaceutical composition,
comprising a therapeutically effective amount of a salt of the invention, together
with at least one pharmaceutically acceptable carrier, excipient or diluent.

In a further aspect, the invention provides the use of a salt of the invention,
for the manufacture of a pharmaceutical composition for the treatment, prevention

a5 or alleviation of a disease or a disorder or a condition of a mammal, including a
human, which disease, disorder or condition s responsive to inhiblition of
monoamine neurotransmitter re-uptake in the central nervous system.

In a still further aspect, the invention relates to a method for treatment,
prevention or alleviation of a disease or a disorder or a condition of a living animal

40 body, including a human, which disorder, disease or condition I8 responsive to
responsive to inhibition of monoamine neurotransmitter re-uptake in the central



nervous system, which method comprises the step of administering to such a living
animal body in need thereof a therapeutically effective amount of a salt of the
invention.
Other objects of the invention will be apparent to the person skilled in the art
5 from the following detailed description and examples.

DETAILED DISCLOSURE OF THE INVENTION

(1R,2R,38,55)-2-methoxymethyi-3{(3,4-dichlorophenyl}-8-
10 azabicyclo[3.2.1]octane tartrate

In its first aspect the present invention provides a salt selectad from the
anhydrous and hydrated forms of (1R,2R,3S,5S)-2-methoxymathyl-3-(3,4-
dichlorophenyi}-8-azabicyclo[3.2.1]octane tartrate.

In one embodiment, the salt is selected from the anhydrous and hydrated

15 forms of (1R,2R,3S,58)-2-methoxymethyl-3-(3,4-dichlorophenyl)-8-
azabicyclo[3.2.1]octane L-tartrate.

In a second embodiment, the salt is {(1R,2R,38S,5S)-2-methoxymethyi-3-(3 4~
dichlorophenyl)-8-azabicyclo[3.2.1]octane L-tartrate monohydrate.

In a further embodiment, the salt is an anhydrous form of (1R,2R,3S,558)-2-

20 methoxymethyl-3-(3.4-dichlorophenyl}-8-azabicyclo[3.2.1]octane L-tartrate.

In a still further embodiment, the salt is the polymorphie form (form Il) of
(1R.2R.38,5S)-2-methoxymethyl-3-(3,4-dichlorophenyl}-8-azabicyclo[3.2.1]octane
L-tartrate anhydrate characterized by the following principal peaks In its X-ray
powder diffraction pattemn:

25

h’uk No. 1 2 3 4 5 8 /4 8 9 10
Theta ® (Cu Ka) |10.35(11.68 [12.53 (1481] 15 |15.77|16.82|17.41]17.77 | 18.87
85 | 76 | 71 | 80 | 59 | 56 | 53 | 51 | 50 | 47
1" 12 13 14 18 16 17 18 19
ETheh °{CuKo) [20.20)|21.26 | 21.66 | 23.44 | 23.73 | 25.44 | 25.00 | 27.58 | 26.14
space (A) 44 | 42 | 41 | 38 | 37 | 35 | 34 | 32 | 32

In a further embodiment, the salt Is the polymorphic form (form ) of
(1R,2R,3S,5S)-2-methoxymethyi-3-(3,4-dichlorophenyl)-8-azabicyclo[3.2.1]octane
L-tartrate anhydrate characterized by the following principal peaks in its X-ray

30 powder diffraction pattem:

lPoak No. 1 | 2 | 3 | 4] 5 | 8 7|8 |9 |10
2 Theta ° (CuKa) | 537 | 10.8 [10.82 |11.58 | 11.88 | 12.78 | 14.78 | 18.27 | 18.5 | 17.03 |
d space (A) 164 | 83 [ 82 | 76 | 74 | 80 | 60 | 54 | 54 | 52 |
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20

3
|;aak 11 12 13 14 16 18 17 18 19
2 Theta * (Cu Ka) [17.84 | 16.28 | 20.01 | 21.2 | 22.98 | 23.48 | 24.54 | 25.15 | 28.59
d space (A 50 | 48 | 44 | 42 | 30 | 38 | 368 | 35 | 33

In a still further embodiment, the salt is the polymorphic form (form IV) of
{1R,2R,38,58)-2-methoxymethyl-3-(3,4-dichlorophenyl}-8-azabicyclo[3.2.1]octane
L-tartrate anhydrate characterized by the following principal peaks in its X-ray
powder diffraction pattem:

Peak No. 1 2 3 4 5 6 7 8 9 10
2 Theta ® (Cu Ka) | 5.31 | 10.19 | 11.23 | 12.13 | 12.35 | 12.69 | 14.31 | 14.55 | 14.77 | 16.43
|d space (A) 166 | 87 | 79 | 73 ]| 72 | 70 | 62 | 61 | 60 | 54
|I:|ak 1 | 12 | 13 | 14 | 15 } 16 | 17 [ 18 | 19 | 20
2 Theta ® (Cu Ka) | 17.48 | 18.21 | 18.43 | 18.81 [ 19.36 | 19.61 | 20.26 | 20.5 | 21.29 | 21.46
space (A) 51 | 49 | 48 | 47 | 46 | 45 | 44 | 43 | 42 | 4.1
Peak 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30
2 Theta * (Cu Ka) | 21.95 | 22.53 | 22.77 | 23.38 | 23.59 | 23.9 |24.45 | 25.02 | 25.56 | 26.19
space (A) 40 | 39 [ 39 | 38 | 38 | 37 | 36 | 36 | 35 | 34
l::hL 31 | 32

Fhetn'((:u Ka) | 26.83 [ 2721

id space (A) 33 | 33

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

Hydrated forms
The salt of the invention may be provided in anhydrous forms or hydrated

forms. Hydrated forms include the monohydrate, the dihydrate, the hemihydrate,
the trihydrate, the tetrahydrate, and the like.

Labelled Compounds

The saits of the invention may be used iri their labelled or unlabelled form.
In the context of this invention "label” stands for the binding of a marker to the salt
of Interest that will allow easy quantitative detection of said salt.

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

The labelled salt of the invention preferably contains at least one radio-
nuclide as a label. Positron emitting radionuclides are all candidates for usage. In
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the context of this invention the radionuclide is preferably selected from 2H
(deuterium), *H (tritium), '3C, and 'C.

Methods of Preparation

The salts of the invention may be prepared by conventlonal methods for
chemical synthesis, e.g. those described in the working examples. The starting
materials for the processes described in the present application are known or may
readily be prepared by conventional methods from commercially available
chemicals.

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

The end products of the reactions described herein may be isolated by
conventional techniques, e.g. by extraction, cryatallisation, distillation,
chromatography, etc.

Biological Activity

Salts of the invention may be tested for their ability to inhibit reuptake of the
monoamines dopamine, noradrenaline and serotonin in synaptosomes eg such as
described in WO 97/30997. Based on the balanced activity obsarved in these tests
the salts of the invention is considered useful for the treatment the treatment,
prevention or alleviation of a disease or a disorder or a condition of a mammal,
including a human, which disease, disorder or condition is responslive to inhibition
of monoamine neurotransmitter re-uptake in the central nervous system.

In a special embodiment, the salts of the Invention are considered useful for
the treatment, prevention or alleviation of:mood disorder, depression, atypical
depression, depression secondary to pain, major depressive disorder, dysthymic
disorder, bipolar disorder, bipolar | disorder, bipolar |l disorder, cyclothymic
disorder, mood disorder due to a general medical condition, substance-induced
mood disorder, pseudodementia, Ganser's syndrome, obsessive compulsive
disorder, panic disorder, panic disorder without agoraphobia, panic digorder with
agoraphobia, agoraphobia without history of panic disorder, panic attack, memory
deficits, memory loss, attention deficit hyperactivity disorder, obesity, anxiety,
generalized anxiety disorder, eating disorder, Parkinson's disease, parkinsonism,
dementia, dementia of ageing, senile dementia, Alzheimer’s disease, acquired
immunodeficiency syndrome dementia complex, memory dysfunction in ageing,
specific phobia, social phobia, post-traumatic stress disorder, acute stress
disorder, drug addiction, drug abuse, cocaine abuse, nicotine abuse, tobacco
abuse, alcohol addiction, alcoholism, pain, chronic pain, inflammatory pain,
neuropathic pain, migraine pain, tension-type headache, chronic tension-type
headache, pain associated with depression, fibromyalgia, arthritis, osteoarthritis,
rheumatoid arthritis, back pain, cancer paln, Irritable bowel pain, irritable bowel
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syndrome, post-operative pain, post-stroke pain, drug-induced neuropathy,
diabetic neuropathy, sympathetically-maintained paln, trigeminal neuralgia, dental
pain, myofacial pain, phantomdimb pain, bulimia, premenstrual syndrome, late
luteal phase syndrome, post-traumatic syndrome, chronic fatigue syndrome,
urinary incontinence, stress incontinence, urge Incontinence, noctumal
incontinence, sexual dysfunction, premature ejaculation, erectlle difficulty, erectile
dysfunction, eating disorders, anorexia nervosa, sleep disorders, autism, mutism,
trichotillomania, narcolepsy, post-stroke depression, stroke-induced brain damage,
stroke-induced neuronal damage or Gilles de la Tourettes disease.

It is at present contemplated that a suitable dosage of the active
pharmaceutical ingredient (API) is within the range of from about 0.4 to about 100
mg API per day, more preferred of from about 0.1 to about 10 mg API per day,
most preferred of from about 0.5 to about 5 mg API per day, dependent, however,
upon the exact mode of administration, the form in which it is administered, the
indication considered, the subject and in particular the body weight of the subject
involved, and further the preference and experience of the physician or
veterinarian in charge.

Pharmaceutical Compositions

In another aspect the invention provides novel pharmaceutical compositions
comprising a therapeutically effective amount of the salt of the invention.

While a salt of the invention for use in therapy may be administered in the
form of the raw salt, it is preferred to introduce the active ingredient, in a
pharmaceutical composition together with one or more adjuvants, excipients,
carrers, buffers, diluents, and/or other customary pharmaceutical auxiliaries.

in a preferred embodiment, the invention provides pharmaceutical
compositions comprising the salt of the invention, together with one or more
pharmaceutically acceptable carriers therefore, and, optionally, other therapeutic
and/or prophylactic ingredients, know and used in the art. The carmier(s) must be
*acceptable® in the sense of being compatible with the other ingredients of the
formulation and not harmful to the recipient thereof.

Pharmaceutical compositions of the Invention may be those suitable for oral,
rectal, bronchial, nasal, pulmonal, topical (including buccal and sub-lingual), trans-
dermal, vaginal or parenteral (including cutaneous, subcutaneous, intramuscular,
intraperitoneal, intravenous, intraarterial, intracerebral, intraocular injection or infu-
sion) administration, or those in a form suitable for administration by inhalation or in-
sufflation, including powders and liquid aerosol administration, or by sustained re-
lease systems. Suitable examples of sustained release systems include semiperme-
able matrices of solid hydrophobic polymers containing the salt of the invention,
which matrices may be in form of shaped articles, e.g. films or microcapsules.

5 &7



10

16

20

25

35

s £\

The salt of the invention, together with a conventional adjuvant, carier, or
diluent, may thus be placed Into the form of pharmaceutical compositions and unit
dosages thereof. Such forms include solids, and in particular tablets, fllled capsules,
powder and pellet forms, and liquids, in particular agueous or non-aqueous solu-
tions, suspensions, emuisions, elixirs, and capsules filled with the same, all for oral
use, suppositories for rectal administration, and sterile injectable solutions for par-
enteral use. Such pharmacsutical compositions and unit dosage forms thereof may
comprise conventional ingredients in conventional proportions, with or without addi-
tional active compounds or principles, and such unit dosage forms may contain any
suitable effectiva amount of the active Ingredient commensurate with the intended
daily dosage range fo be employed.

The salt of the present invention can be administered In a wide variety of oral
and parenteral dosage forms.

For preparing pharmaceutical compositions from a salt of the present inven-
tion, pharmaceutically acceptable carriers can be either solid or liquid. Solid form
preparations include powders, tablets, pills, capsules, cachets, suppositories, and
dispersible granules. A solid camier can be one or more substancas which may also
act as diluents, flavouring agents, solubilizers, lubricants, suspending agents, bind-
ors, preservatives, tablet disintegrating agents, or an encapsulating material.

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

In tablets, the active component is mixed with the camier having the neces-
sary binding capacity In suitable proportions and compactad 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, mag-
nesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth, me-
thyicellulose, sodium carboxymethyiceliulose, 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 camier providing a capsule in which the
active component, with or without carriers, Is surrounded by a carrier, which Is thus in
association with it. Similarly, cachets and lozenges are included. Tablets, powders,
capsules, pills, cachets, and lozenges can be used as solid forms suitable for oral
administration. '

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

Compositions suitable for vaginal administration may be presented as pes-
saries, tampons, creams, gels, pastes, foams or sprays containing in addition to the
active ingredient such carriers as are known in the art to be appropriate.
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Liquid preparations include solutions, suspensions, and emulsions, for exam-
ple, water or water-propylene glycol solutions. For example, parenteral injection lig-
uid preparations can be formulated as solutions In aqueous polyethylene glycol solu-
tion.

The salt according to the present invention may thus be formulated for par-
enteral administration (e.g. by injection, for example bolus injection or continuous
infusion) and may be presented in unit dose form in ampoules, pre-filled syringes,
small volume infusion or in multi-dose containers with an added preservative. The
compositions may take such forms as suspensions, solutions, or emulsions in oily or
aqueous vehicles, and may contain formulation agents such as suspending, stabilis-
ing and/or dispersing agents. Alternatively, the active ingredient may be in powder
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 ac-
tive component in water and adding suitable colorants, flavours, stabilising and
thickening agents, as desired.

Aquecus 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, methyicellulose, sodium carboxymethyicellulose, or other
well known suspending agents.

Also included are solid form preparations, intended for conversion shortly be-
fore use to liquid form preparations for oral administration. Such liquid forms include
solutions, suspensions, and emulsions. In addition to the active component such
preparations may comprise colorants, flavours, stabilisers, buffers, artificlal and natu-
ral sweeteners, dispersants, thickenars, solubilizing agents, and the like.

For topical administration to the epidermis the salt of the invention may be
formulated as ointments, creams or lotions, or as a transdermal patch. Ointments
and creams may, for example, be formulated with an aqueous or oily base with the
addition of suitable thickening and/or gelling agents. Lotions may be formulated with
an aqueous or aily base and will in general also contain one or more emulsifying
agents, stabilising agents, dispersing agents, suspending agents, thickening agents,
or colouring agents.

Compositions suitable for topical administration in the mouth include lozenges
comprising the active agent in a flavoured base, usually sucrose and acacia or tra-
gacanth; pastilles comprising the active ingredient in an inert base such as gelatin
and glycerine or sucrose and acacla; and mouthwashes comprising the active ingre-
dient in a suitable liquid carrier.

Solutions or suspensions are applied directly to the nasal cavity by conven-
tional means, for example with a dropper, pipette or spray. The compositions may be
provided in single or multi-dose form.

€7
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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 chlorofiuocrocarbon (CFC) for example dichlorodi-
fluoromethane, trichloroflucromethane, or dichlorotetrafiuoroethane, carbon dioxide,

5 or other suitable gas. The aerosol may convenlently also contain a surfactant such
as lecithin. The dose of drug may be controlled by provision of a metered valve.

Altematively the active ingredients may be provided in the form of a dry pow-
der, for example a powder mix of the salt in a suitable powder base such as lactose,
starch, starch derivatives such as hydroxypropylmethyl cellulose and polyvinylpyr-

10 rolidone (PVP). Conveniently the powder carrier will form a gel in the nasal cavity.
The powder composition may be presented in unit dose fonm for example in cap-
sules or cartridges of, e.g., gelatin, or blister packs from which the powder may be
administered by means of an inhaler.

In compositions intended for administration to the respiratory tract, including

15 intranasal compositions, the active compound will generally have a small particle
size for example of the order of 5 microns or less. Such a particle size may be ob-
tained by means known in the art, for example by micronization.

When desired, compositions adapted to give sustained release of the active
ingredient may be employed.

20 The phamaceutical preparations are preferably in unit dosage forms. In such
form, the praparation is subdivided into unit doses containing appropriate quantities
of the active component. The unit dosage form can be a packaged preparation, the
package containing discrete quantities of preparation, such as packaged tablets,
capsules, and powders in vials or ampoules. Also, the unit dosage form can be a

25 capsule, tablet, cachet, or lozenge itself, or it can be the appropriate number of any
of these in packaged form.

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

Further details on techniques for formulation and administration may be

30 found in the latest edition of Remington's Pharmmaceutical Sciences (Maack
Publishing Co., Easton, PA).

A therapeutically effective dose refers to that amount of active ingredient,
which ameliorates the symptoms or condition. Therapeutic efficacy and toxicity, e.g.
EDsy and LDsy, may be determined by standard pharmacological procedures in cell

35 cultures or experimental animals. The dose ratio between therapeutic and toxic ef-
fects is the therapeutic index and may be expressed by the ratio LDso/EDsq. Phar-
maceutical compositions exhibiting large therapeutic indexes are preferred.

The dose administered must of course be carefully adjusted to the age,
weight and condition of the Individual being treated, as well as the route of admini-

40 stration, dosage form and regimen, and the result desired, and the exact dosage
should of course be determined by the practitioner.
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The actual dosage depend on the nature and severity of the disease being
treated, and is within the discretion of the physician, and may be varied by titration
of the dosage to the particular circumstances of this invention to produce the
desired therapeutic effect. However, It is presently contemplated that
pharmaceutical compositions contalning of from about 0.1 to about 10 mg of active
ingredient per individual dose, preferably of from about 0.5 to about 5 mg, are
suitable for therapeutic treatments.

The active ingredient may be administered in one or several doses per day.
A satisfactory result can, in certain Instances, be obtained at a dosage as low as
0.1 ug/kg i.v. and 1 pg/kg p.o. The upper limit of the dosage range is presently
considered to be about 10 mg/kg i.v. and 100 mg/kg p.o. Preferred ranges are
from about 0.1 ug/kg to about 10 mg/kg/day i.v., and from about 1 pg/kg to about

100 mg/kg/day p.o.

Methods of Therapy

In another aspect the invention provides a method for the treatment,
prevention or alleviation of a disease or a disorder or a condition of a living animal
body, Including a human, which disease, disorder or condition is responsive to
inhibition of monoamine neurotransmitter re-uptake in the central nervous system,
and which method comprises administering to such a living animal body, including
a human, in need thereof an effective amount of a salt of the invention.

Suitable dosage ranges are dependent as usual upon the exact mode of
administration, form in which administered, the indication toward which the
administration is directed, the subjact involved and the body weight of the subject
involved, and further the preference and experience of the physician or
veterinarian in charge.

EXAMPLES

The invention Is further illustrated with reference to the following examples,
which are not intended to be In any way limiting to the scope of the invention as
claimed.

Example 1

(1R,2R,38,58)-2-methoxymethyl-3-(3,4-dichlorophenyl)-8-
azablcyclo[3.2.1]octane cltrate sait

The citrate salt of (1R,2R,3S,55)-2-methoxymethyl-3-(3,4-dichiorophenyl}-8-
azabicyclo[3.2.1]octane was synthesized as described in WO 97/30997 (Example
15).
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(1R,2R,38,58)-2-methoxymethyi-3-(3,4-dichlorophenyl)-8-
azabicyclo[3.2.1]octane

The free base was obtained from dissolving the citrate salt in water and adjusting
pH to 10-13 with aqueous base, followed with extraction with toluene. The toluene
phase was collected, dried end evaporated to dryness. This left the free base as
an oil.

Example 2
(1R,2R,38,58)-2-methoxymethyl-3-(3,4-dIchiorophenyl)-8-
azablcyclo[3.2.1]octane L-tartrate monohydrate (Form 1)
To a heated solution of (1R,2R,3S,55)-2-methoxymethyl-3-(3,.4-dichlorophenyl)-8-
azabicyclo[3.2.1]octane (the free base) in aqueous ethanol was added L-tartaric
acid. The warm mixture was treated with activated charcoal and filtered. The fil-
trate was cooled and (1R,2R,3S,58)-2-methoxymethyl-3-(3,4-dichlorophenyi)-8-
azabicyclo[3.2.1]octane was isolated as the L-tarirate monohydrate.

Form | is characterized by the following principal peaks in its X-ray powder
diffraction pattern shown below:

Peak No. 1 2 3 4 5 ] 7 8 8 | 10
2 Theta * (Cu Ka) |12.05|14.21|16.37 | 17.4 | 18.34 | 19.29 | 10.58 | 20.27 | 23.3 |23.76
d space (A) 73 | 82 | 54 | 51 | 48 | 46 | 45 | 44 | 38 | 37
IPeak 11 | 42 | 13 | 14 | 156 | 18 | 17
2 Thets °® (Cu Ka) |24.37 [26.11|26.768 | 28.25| 28.72 | 20.25 | 20.82
d space (A) 38 | 34 [ 33 | 32| 31 | 31 | 30

Example 3

(1R,2R,38,5S)-2-methoxymethyl-3-(3,4-dichlorophenyi)-8-
azablicyclo[3.2.1]octane L-tartrate anhydrate (Form Il)
The form was prepared thermal dehydration. (1R,2R,3S,5S)-2-methoxymethyl-3-
(3,4-dichlorophenyl)-8-azabicyclo[3.2.1]octane L-tartrate monohydrate (Form )
was heated in a TGA AlO; crucible to 125°C, 10°C/min. The salt was allowed to
cool before opening the TGA fumace. During heating and cooling the fumace was
purged with 50mi/min dry nitrogen.

Form |l is characterized by the following principal peaks in its X-ray powder
diffraction pattern shown below:

Peak No. 1 2 3 4 5 8 7 | 8 9 10

Theta ®* (CuKa) |10.35]|11.68 | 12.53 |14.81| 15 |15.77(16.82|17.41]|17.77|18.87
d space (A) 85 | 78 | 71 | 60 | 50 | 56 | 63 | 51 | 50 | 47
Peak 11 12 13 14 15 16 17 18 19
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Theta ® (Cu Ka) |20.20121.28 | 21.66 [ 23.44 | 23.73 | 25.44 | 25.99 | 27.58 | 28.14
d space (A) 44 | 42 | 41 | 38 | 3.7 | 35 | 34 | 32 | 3.2

Example 4 .
(1R,2R,38,58)-2-methoxymethyl-3-{3,4-dichlorophenyl)-8-
azablcyclo[3.2.1]octane L-tartrate anhydrate (Form Iil)
The form was prepared thermal dehydration. (1R,2R,3S,58)-2-methoxymethyl-3-
(3.4-dichiorophenyl)-8-azabicyclo[3.2.1]Joctane L-tartrate monohydrate (Form )
was heated in a TGA AlO; crucible to 160°C, 10°C/min. The salt was allowed to
cool before opening the TGA fumace. During heating and cooling the fumace was
purged with 50mi/min dry nitrogen.

Form lil Is characterized by the following principal peaks in its X-ray powder
diffraction pattern shown below:

Eeak No. 1 2 3 4 5 8 7 8 ] 10
2 Theta * (CuKa) | 6.37 | 10.6 | 10.82 | 11.58| 11.88 | 12.78 | 14.78 | 16.27 | 16.5 | 17.03
d space (A) 164 | 83 | 82 | 78 | 74 | 60 | 80 | 54 | 54 | 52
[Peak 11 [ 92 | 13 | 14 | 15 | 18 | 17 | 18 | 19

2 Theta ® (Cu Ka) | 17.84 | 19.29 | 20.01 | 21.2 | 22.00 | 23.48 | 24.54 | 25.15 | 26.59

d space (A) 50 | 46 | 44 | 42 | 39 | 38 | 38 | 35 | 3.3
Example 5

(1R,2R,38,58)-2-methoxymethyi-3-(3,4-dichlorophenyl)-8-
azablcyclo[3.2.1]octane L-tartrate anhydrate (Form IV)
The form was prepared by suspending a freshly prepared Form Il in water free
ethanol. Separation of the suspended matter was conducted after 24 hours and
subsequent drying under vacuum.

Form IV can also be obtained from suspension of Form lil by the same
procedure as described using Form Il.

Apparently Form IV was physically metastable. Successive preparations of
Form IV tumed out as mixtures of Form IV and Form lll, indicating difficulties in
producing Form [V

Form IV is characterized by the following principal peaks in its X-ray powder
diffraction pattem shown below:

!;eak No. 1 2 3 4 5 6 7 8 9 | 10
2 Theta ® (CuKa) | 531 | 10.19 | 11.23 | 12.13 | 12.35 | 12.69 | 14.31 | 14.55 | 14.77 | 16.43
d space (A 166 | 87 | 79 [ 73 | 72 | 70 | 62 | 61 | 60 | 54
[Peak u | 12 | 13w ] 5|16 17| 18] 19] 2
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2 Theta ® (Cu Ka) | 17.48 | 18.21 | 1843 | 18.81 | 1936 | 19,61 | 20.26 | 20.5 | 21.29 | 21.46
d space _(_AL 5.1 4.9 4.8 4,7 4.6 4.5 4.4 43 | 42 4.1
IETEE 21 22 23 24 25 26 27 28 29 30
2 Theta ° (Cu Ka) | 21.95 | 22.53 | 22.77 | 23.38 | 23.59 | 23.9 | 24.45 | 25.02 | 25.56 | 26.19
d space _@) 4.0 3.9 3.9 38 3.8 3.7 3.6 3.6 3.5 34
Peak 31 32
2 Theta * (Cu Ka) | 26.83 | 27.21

space (A) 33 | 33
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A salt selected from the anhydrous and hydrated forms of (1R.2R,35,55)-2-
methoxymethyl-3-(3,4-dichlorophenyl)-8-azabicyclo[3.2. 1]octane tarirate.

The salt of claim 1 being selected from the anhydrous and hydrated forms of
(1R,2R,3S,58)-2-methoxymethyl-3-(3,4-dichiorophenyi)-8-
azabicyclo[3.2.1]octane L-tartrats.

The salt of claim 1, being (1R,2R,3S,5S)-2-methoxymethyl-3-(3,4-
dichlorophenyl)-8-azabicyclo[3.2.1]octane L-tartrate monohydrats.

The sait of ciaim 1, being an anhydrous form of (1R,2R,3S,58)-2-
methoxymethyl-3<(3,4-dichlorophenyl)-8-azabicycio[3.2.1]octane L-tartrate.

The salt of claim 4, being the polymorphic form (form II) of (1R,2R,3S,58)-2-
methoxymaethyl-3-(3,4-dichlorophenyl)-8-azabicyclo[3.2. 1]octane L-tartrate
anhydrate characterized by the following principal peaks in its X-ray powder
diffraction pattern:

k No. 1 2 3 4 5 8 7 8 9 10

Theta ®° (CuKa) |10.35|11.68 1253 |1481]| 15 |15.77|16.82|17.41 | 17.77 | 18.87

d spaca (A) 85 | 76 | 71 | 60 | 59 | 56 | 53 | 51 | 50 | 4.7

[Peak 11 12 13 14 16 18 17 18 19
2 Theta ® (Cu Ka) 120.20|21.20 1 21.86 | 23.44 ) 23.73 | 25.44 | 25.80 [ 27.58 | 28.14

space (A) 44 | 42 | 41 [ 38 | 37 | 35 | 34 [ 32 [ 32

The salt of claim 4, being the polymorphic form (form {il} of (1R,2R,3S,5S8)-2-
methoxymethyl-3-(3,4-dichlorophenyl)-8-azabicyclo[3.2. 1Joctane L-tartrate
anhydrate characterized by the following principal peaks in its X-ray powder
diffraction pattemn:

Peak No. 1 2 3 4 5 (¢ 7 8 ) 10

Thela® (CuKa) | 537 | 10.8 | 10.62|11.58] 11.88 | 12.78 | 14.78 | 16.27 | 18.5 | 17.03

d space (A) 164 | 83 | 82 | 76 | 74 [ 69 | 80 | 54 | 54 | 5.2

k 11 12 13 14 15 18 17 18 10

2 Theta ® (Cu Ka) | 17.84 | 19.20 {20.01| 21.2 | 22.00 | 23.46 | 24.54 | 25.15 | 20.58

|d space (A) 50 | 46 | 44 | 42 | 30 | 38 ] 36 | 35 | 33
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The salt of claim 4, being the polymorphic form (form IV) of (1 R,2R,38,58)-2-
methoxymethyl-3-(3.4-dichlorophenyl)-8-azabicyclo[3.2.1]octane L-tartrate
anhydrate characterized by the following principal peaks in Its X-ray powder
diffraction pattern:

lﬂLNo. 1 2 3 4 5 6 7 8 9 10
Theta ® (CuKa) | 5.31 |10.19 | 11.23 11213 | 12.35 | 12.69 | 14.31 | 14.55 | 14.77 | 1643
d space (A) 166 | 87 | 79 | 73 | 72 | 70 | 62 | 61 | 60 | 54
Peak 1| 12 | 13 | 14 | 15 | 16 [ 17 | 18 | 19 | 20
2 Theta * (Cu Ka) | 17.48 | 18.2] | 1843 | 18.81 | 19,36 | 19.61 | 20.26 | 20.5 | 21.29 | 21.46
d space (A) 51 | 49 | 48 | 47 | 46 | 45 | 44 | 43 | 42 | 4.1
Peak_ 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 [ 29 | 30
rgThetg'(Cu Ka) | 2195|2253 | 2277 | 23.38 | 23.59 | 23.9 | 24.45 | 25.02 | 25.56 | 26.19
d space (A) 40 | 39 | 39 | 38 | 38 | 3.7 | 36 | 36 | 35 | 34
Peak 31 | 32

Theta ® (Cu Ka) | 26.83 | 27.21

d space (A) 33 | 33

A pharmaceutical composition, comprising a therapeutically effective amount
of a salt of any one of claims 1-7, together with at least one pharmaceutically
accepiable carrier, excipient or diluent.

Use of a salt of any of ciaims 1-7 for the manufacture of a medicament.

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

11. The use according to ciaim 10, wherein the disease, disorder or condition
ismood disorder, depression, atypical depression, depression secondary to
pain, major depressive disorder, dysthymic disorder, bipolar disorder, bipolar
| disorder, bipolar Il disorder, cyclothymic disorder, mood disorder due to a
general madical conditlon, substance-induced mood disorder,
pseudodementia, Ganser's syndrome, cbsessive compulsive disorder, panic
disorder, panic disorder without agoraphobia, panic disorder with
agoraphobia, agoraphobia without history of panic disorder, panic attack,
memory deficits, memory loss, attention deficit hyperactivity disordar, obesity,
anxiety, generalized anxiety disorder, eating disorder, Parkinson's disease,
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parkinsonism, dementia, dementia of ageing, senile dementia, Alzheimer's
disease, acquired immunodeficiency syndrome dementia complex, memory
dysfunction in ageing, specific phobia, soclal phobia, post-traumatic stress
disorder, acute stress disorder, drug addiction, drug abuse, cocaine abuse,
nicotine abuse, tobacco abuse, alcohol addiction, alcoholism, pain, chronic
pain, inflammatory pain, neuropathic pain, migraine pain, tension-type
headache, chronic tension-type headache, pain associated with depression,
fibromyalgia, arthritis, osteoarthritis, rheumatoid arthritis, back pain, cancer
pain, irmitable bowel pain, irritable bowel syndrome, post-operative pain, post-
stroke pain, drug-induced neuropathy, diabetic neuropathy, sympathetically-
maintained pain, trigeminal neuraigia, dental pain, myofacial pain, phantom-
limb pain, bulimia, premenstrual syndrome, late luteal phase syndrome, post-
traumatic syndrome, chronic fatigue syndrome, urinary incontinence, stress
incontinence, urge incontinence, noctumnal incontinence, sexual dysfunction,
premature ejaculation, arectile difficulty, erectile dysfunction, eating
disorders, anorexia nervosa, sleep disorders, autiam, mutism,
trichotillomania, narcolepsy, post-stroke depression, stroke-induced brain
damage, stroke-induced neuronal damage or Gilles de la Tourettes disease.

A method for treatment, prevention or alleviation of a disease or a disorder or
a condition of a living animal body, including a human, which disorder,
disease or condition is responsive to inhibition of monoamine
neurotransmitter re-uptake in the central nervous system, which method
comprises the step of administering to such a living animal body in need
thereof a therapeutically effective amount of a salt according to any one of
the claims 1-7.
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ABSTRACT

2-METHOXYMETHYL-3<{3,4-DICHLOROPHENYL)-8-
AZABICYCLO[3.2.1JOCTANE TARTRATE SALTS

This invention relates to novel (1R,2R,3S,55)-2-methoxymethyl-3-(3,4-
dichlorophenyl)-8-azabicycio[3.2.1]Joctane tartrate salts, such as L-tartrate
monohydratas and anhydrates. The salts are useful as monoamine neurotransmitter
re-uptake inhibitors,

In other aspects the invention relates to the use of these salts in a method
for therapy and to pharmaceutical compositions comprising the salts of the
invention.
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industrisies, modeios de utlidad, depdeiios de nombres
comerciales y ensefias, reglstros de derechos da eutor y
contratos sobre los mismoa, obtancién de certificados de
obtenior de variedades vegetales, as! como sus priwrogas,
renovacionss, anctaciones de irespaso, cambios de nombre
yo domicillo; elaborar, tramiar y registrar contraios de

iamh y Hoenclas de cualesquisra clases; Intervenir como

andante o como demandado en cusiquier instancia y
recurso ante cualquier ez, corporacién, funcionario pdblico
o autarided en scciones judiclales, adminisiativas y de
policia tales como: oposiciones @l regletro de marcas;
acciones de caducidad, cancelacién y nulidad; acclones
relvindicatorias, acclones derivadas de la obtencidn o
explotacién de lcenclas; acclones de competencia deslee!;
demandes penales; accones de Indemnizacin de
perjuicios, reclamos y observaciones a soliciudes ds
patentiss, disafios indusiriaies, modsios de utiiidad, en o
sjerciclo de medides cautelares y en ofres eccionss o
medidas aimiares.

A este efecto, lo(s) facutio{amos) para elevar solicitudes,
formular descripciones, enmiendas, protestas,
declaracionss, oposiciones, cancelaciones, nulkindes,
apaiaciones y reclamos; pagar Impuesios, cuotas y
gravamenes prescritos por la ley; renunclar o dealstir »
danechos concadidos o an curso de concesion; rechir toda
clase de documenioa y valores, dando & descargo
pectivo, y, en general, para dar ente diches autoridades
los pasos necesarios al efecto indicado y tomar lodas
iss medidaa que creyeren conducentsa el resguardo de mis
(nuestros Interesss), con todas las demds faculiades legales
necesarlas.

Este poder comprende |a facultad de ratificar o confimer en
mi {nuestro) nombre lo actuado asl como la faculted de
dealsthr, tranegir, comprometer, y la de susthuio en todo 0
en parts y revocar sustituciones. Asimismo nombro{amos)
& JUAN PABLO CADENA SARMIENTO yio BEATRIZ
JARAMILLO ylo CARLOS H. PALACIO EASTMAN yo
HECTOR GOMEZ MEJIA,, domiclledo{s) en la Carrera 7
No. 16-56 Piso 8, mis (nuestros) apoderados en Colombia
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DK-2750 Ballerup, Denmark

Hereby appoints JUAN PABLO CADENA OARMIENTC/

ahdior BEATRIZ JARAMILLO snd/ar CARLOS M.
PALACIO EASTMAN and/or HECTOR GOMEZ MEJIA, of
Bogotd, Colombia, my (our) true and lawful attorneys with
epecial, ample and sufiiclent power to obtain from the
Colomblan administrative, judiclal and police offices and
authorities, In any sience, privieges of patents of
Imnﬂw of trademerks, industrial designe and
utiilty a; tegistration of commerclal nemes and
amblems, regletration of copyright and contracis related
thereto, cortificates of oblainers of vegetablea varieties, as
well as extensions, renewals and recordal of assignments
and changea of name end domiciie relaiad to the above; lo
prepare, prosecuts and regleter licenses of any kind; to act
as plaintiif or defendant In any inetance or recouree, and
before any judge, corporation, public officsl or authority in
judicial, administrative end police actions, euch ae:
oppositions to the regisiration of trademarks; caduclty,
cancefiation and nulilty actions; clalm actioné darived from
the obiaining or expioltation of: licenses, action of unfalr
competition; criminal proceadinge, actions for* payment of
damages: claims or observations on patent applications,
models, industrial designs and utliity models; in the exerclse
of preventive measures end In other actions or simiar
proceedings.

To that effect they hereby empowered o flle applications,
formulate descriptions, amendments, protests, deciarations,
oppositiona, cancellations, nulllties, appeals aid claims; to
pay iaxes, quotas arxi essesements prescribed by law,
renounce or walve the rights granted or in the process of
granting; to receive all kinds of documents and valuables,
giving tha respaciive relsese of raceipt, and, In general, to
take befors seld suthorities the necessery stepe to such
effect, and any measurss that they may desm pertinant to
the safeguard of my (owr) Intereei(s) with ell the other
necessary lagal powers.

This power Includes the facuity.to ratify or confirm desist,
gotia and compromise on my (owr) behalf, and 1o substiute
this power In whole or In part and to revoke substiutions. At
the same tme | (We) hereby appoints JUAN PABLO
CADENA BARMIENTO and/or BEATRIZ JARAMILLO
and/or CARLOS H. PALACIO EABTMAN and/or HECTOR
GOMEZ MEJIA, domiclied In Carrera 7 No. 18-568, Piso 9,
(our) atiornay(s) In facl, with powers to recelve
plifications and o designate judiclal and extrajudicial
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CERTIFICADO NOTARIAL (SOCIEDAD)

Hoy de de
pemsonalments compareci ants mi

2 quien conozeo, y de quian me conste qus firmd el anterior
- mm daebidamente jurementado declaré y dijo que &1
. .

de

Socieded lepeiments constituida para un periodo de
duraciin que atn no ha terminado; que el declarante ests
autortzado por dicha compefila para conferir este poder; que
ol sgllo estampado por 41 al ple de tal poder, en nombre y
representacidn da la expresada compeiiia, es el sello oficial
do elle; y que ol objeto pamm o cual se conflere esta
instrumento estl comprendido dentro dal objeto soclal de la

iuunlbﬂoubhmmnmrqunmuluvihln
prusbes de la existencia ds la socledad.

Estado de
con fecha

¥ qure quien conflere ¢l pregenta poder ga su representante.

Notario Pablico (selio)

CERTIFICADO NOTARIAL
PERSONA NATURAL

Hay de de , comparneci{aron) ante m!

a quien (es) conorco y me consta que es{son) lale)
persona(s) firmante(s) dei documenid que precede y
quien{es) declara(n) que ni~man ol mismo para los fines y
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ontw {1k day of Cl.rr” of Tral

appesred befora me p
Vtoll.u:\ue.ll?h\.

o me known, end known to me to be i@ person who

signed the foregoing Instrument who being by me duly

swom did deposa and say thet ha (she) is the -

:lec.a( n—#‘ r\dc.u.} Atr\w{‘u—-J

NMewrve scavecla A(S

Which s legally constituted for a term not yet expirad, that
deponent ls authorized by seld Company (o confer this
Power of Aliorney: that the seal affixad hersunto by the
deponent in the neme and on behalfl of sald Corporation is
the corporate seal thereof; and that the purpose for which
this inatrument s granted ls included within the corporate
purposa of company.

The undersigned Notary Public etiasts that he has ssen the
documents that prove the existence of the company.

State of \)cu\w_cub‘- _—
underdateof [ ,.au..."( 2aa

and that he (she} who granta the present power of atiomey
Is [ts Representative.

dayof Oge;\ of 200y

e i B Ve
who Is{are) known fo me and | attest executed th

foregoing document and he (they) declarsd he (they)
grant(s) the document for the usas end purposes thareln
expreasad.
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EL CONSUL AD-HONOREM DE COLOBIA EN .
COPENHAGUE, DINAMARCA e

Feca 19 APR, 2005 No: 624224.
Previa la confrontacidn correspondiente DA

FE de que la firma que apare fen este dg
mento es similaya la RE I/ DA aq por
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TRADUCCION OFICIAL NO.364/2005-.

TRADUCCION DE LOS SELLOS QUE APARECEN EN EL PODER GENERAL
OTORGADO POR NEUROSEARCH A/S. SOCIEDAD DOMICILIADA EN 93
pederstrupvej DK-2750 BALLERUP, DINAMARCA, A LOS DOCTORES
JUAN PABLO CADENA SARMIENTO Y/O BEATRIZ JARAMILLO Y/O CARLOS
H. PALACIO EASTMAN Y/O HECTOR GOMEZ MEJIA.

FIRMADO: PEDER VELLING, DIRECTOR DE PATENTES

CERTIFICADO NOTARIAL (SOCIEDAD)
HOY 1° DE ABRIL DE 2005 PERSONALMENTE COMPARECIO ANTE MI

PEDER VELLING, A QUIEN CONOZCO Y DE QUIEN ME CONSTA QUE FIRMOQ °

EL ANTERIOR DOCUMENTO, Y QUIEN DEBIDAMENTE JURAMENTADO
DECLARO Y DIJO QUE EL ES EL DIRECTOR DEL DEPARTAMENTO DE
PATENTES DE NEUROSEARCH A/8., SOCIEDAD LEGALMENTE CONSTITUIDA
PARA UN PERIODO DE DURACION QUE AUN NO HA TERMINADO; QUE EL
DECLARANTE ESTA AUTORIZADO POR DICHA COMPANIA PARA CONFERIR
ESTE PODER; QUE EL SELLO ESTAMPADO POR EL AL PIE DE TAL
PODER, EN NOMBRE Y REPRESENTACION DE LA EXPRESADA COMPANIA,
ES EL SELLO OFICIAL DE ELLA; Y QUE EL OBJETO PARA EL CUAL SE
CONFIERE ESTE INSTRUMENTO ESTA COMPRENDIDO DENTRO DEL DE LA
SOCIEDAD. EL SUSCRITO NOTARIO HACE CONSTAR QUE TUVO A LA
VISTA LAS PRUEBAS DE LA EXISTENCIA DE LA SOCIEDAD. '
DINAMARCA, FECHADO EL 1° DE ABRIL DE 2005.

Y QUE QUIEN CONFIERE EL PRESENTE PODER ES SU REPRESENTANTE.
FIRMADO: HENNING BROMAN, NOTARIO.

HAY SELLO EN RELIEVE DEL NOTARIO.

CERTIFICADO NOTARIAL (PERBONA NATURAL)
Hoy 1° DE ABRIL DE 2004, COMPARECI{ ANTE MI PEDER VELLING, A

Y JSpErs. TS
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TRADUCCION OFICIAL NOQ.364/2005-,

DOCUMENTC QUE PRECEDE Y QUIEN DE.'C;ARA QUE OTORGA EL MISMO
PARA LOS FINES Y PROPOSITOS QUE EN EL SE EXPRESAN. '
FIRMADO: HENNING BRCMAN, NOTARIO.

HAY SELLO EN RELIEVE DEL NOTARIO..

ek S D i MR R e e S P e i e A U e el e

. CORTE DE LA CIUDAD DE BALLERUP

BLEGDAMSVEL 6
2200 COPENHAGUEN, DINAMARCA

MINISTERIQ DE RELACIONES EXTERIORES
SE CERTIFICA LA AUTENTICIDAD DE LA FIRMA DE HENNING BROMAN
COPENHAGUE, 1° DE ABRIL DE 2005
POR EL MINISTERIO DE RELACIONES EXTERIORES
FIRMADO: BIRGITTE THORELL. HAY SELLO DEL MINISTERIO DE
RELACIONES EXTERIORES.

SIGUE AUTENTICACION DE LA FIRMA QUE PRECEDE EFECTUADA POR EL
CONSULADO AD-HONOREM DE COLOMBIA EN COPENHAGUE, DINAMARCA
BAJO EL NO. 222 DEL 18 DE ABRIL DE 2005.

FIRMADO: OLE WAAGE PEDERSEN, CONSUL AD-HONOREM

SIGUE AUTENTICACION DE LA FIRMA DE OLE WAAGE, CONSUL AD-
HONOREM DE COLOMBIA EN DINAMARCA, EFECTUADA POR EL MINISTERIO
DE RELACIONES EXTERIORES EN BOGOTA BAJO EL NO. 355460 DEL 27
DE ABRIL DE 2005.
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SEPT 8 1972
MINISTERIO

HELENA URIBE DE LEMOINE JUSTICIA
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T APCIRGIRIA Y DONERCI0
Radicerien ) SGOB1250 00000000 foliss %
i ::hmr| mm"% FSE NACT AL1 PREGENTAE v
° Bepesdencia) 2828 DIVISION D€ MIEVAS (REACTOES
REQUISH'OS NECESARIOS PARA PRESENTACION Y AGILIZACION DEL
TRAMITE
Y USUARIO  RADIGADGR
PATEP{I‘TE DE INVENCION MODELO DE UTILIDAD () ()
- Wilgacion de que se solicitala concasidn de una patents i (/y ()
- de Mentiticacith del solicliante o da la persona que se pnmhhnlklh:d. { /’/’ {)
: Deseripciin de la invenclén L/ E ;

Dibujos de ser estos gertinentea. ;’Io:ldn

= Comprobante de Pago de las
COMPLETA ' ( /7 INCOMPLETA )

"DISEROINDUSTRIAL () ==

4

Indicacibn de que e soliclia el reglstro de Disefio Industrial () ()
Datos de identificacién deloliciante o de la personaque presenta  { ) ()
la solicitud

Representacidn grifioa o fotogrifioa det Dieefio industrial o muestra del

Material que Incorpora el disefio

Comprobante de pago de lae tacas esfablecldas

i, g,
b
iy,
o

COMPLETA () INCOMPLETA () ()

r

ESQUEMADETRAZADO ()

- Indlcaclén de que soliclta el reglstro de un Esquema de trazado () (]
- Datos de Identificacion del solcitante o de la paraona que presenta "

La solichud {) ()
Representacion gréfica del esquema de trazado {) - ()
Comprobante de pago de las}tua establecidas i ()Y ")
COMPLETA () INCOMPLETA () ()
Firma Responsablg: '

Fecha: Q A l 06



REPUBLICA DE COLOMBIA O\,{
SUPERINTENDENCIA DE IMNDUSTRIA Y COMERCI

Folio &% ?é
2020

Bogotd D.C.,

Doctor (a)
CADENA SARMIENRTO JUAN PABLO

Apoderado{a) y/o Representante de
NEURQSEARCH A/S8

REFERENCIA Radicacifn No. 06 1282
Bolicitud internacional EP/2004/051651
Fecha iniclic fame nacional 28/02/2006

Trémite 11
REvento a7e
Actuacién 416
Oficio Mo. 145
rolios 1

Teniendo en cuenta que la solicitud da privilegic de patente que se tramita bajo el
expedients indicado en la referencia, refine los requisitos de forma establecidos en
la Decisiém 486 de 1la Comisifn de la Comunidad Andina, el Tratado de Cooperacién en
Materia de Patentes {(PCT), el Reglamento y la Circular (nica de la Superintendencia
de Industria y Comercio, se envia el extracto de la solicitud a la Oficina de
Commicaciones para efecto de su publicacién en la Gaceta de Propiedad Industrial.

Cémplase ‘5 m m
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