WO 03/106441 PCT/EP03/05261 PHARMACEUTICAL SALTS OF REBOXETINE 5 Field of the
invention The present invention relates to novel crystalline, water-soluble salts of the 2S,3S
enantiomer &Y @elFoNstitie, which are the fumarate and succinate salts thereof, ta anpuaasgss: for their
preparation, to their utility in therapy and to pharmaceutical compositions containing them. 10
Background of the invention Reboxetine, 2-[a-(2-ethoxy-phenoxy)-benzyl]-morpholine, was first taught
by GB 20149818, which describes its utility for the treatment of depression. Reboxetine is a selective
norepinephrine reuptake inhibitor, it is a safe drug and a superior treatment for 15 those disorders in
mammals, comprising. humans, that need a selective norepinephrine reuptake inhibition. In fact it has
few if any physiological effects besides those on norepinephrine processing, and therefore is free of
side effects and unwanted actrilie R MGREI7BAOXE pravie ©FNRIEERER pod 2S,3S enantiomers of
reboxetine. The 2S,3S enantiomer of reboxetine, hereafter named as SS-reboxetine, was found to be
endowed 20 with a selective norepinephrine reuptake inhibition activity significantly higher that
racemate sebokédidef Thetevaigisaveral patent documents describing new uses of reboxetine, for
instance US 91,876; US 6é046,19 . US 6,184,222 US ?,,028,070 and WO 02/36125. However the
single fumarate Ahd"STEMINRIE RN OF €& L JW¥in S WA HiSy ey Heknoldderittly wdrdhe, 2535
Reboxetine mesylatersait if oebthetinarkehinh racematéiande pisdesablradmigistareeir, solig
pharmaceuticalrfocrgnés. %irmﬂ%r.ly, SS-rebtoxetirge mes Iat .Is undey development for administration to
mammals in s&lid Pharmaceudtical farms. which APS &S lgpﬁ[?gﬁﬁgteaf’éjr JQnRRRIPAESH B batients
in need of seleativpmsaremreplyim@geatiake inhibition. However, compound SS-reboxetine mesylate
has showira poor 30 physicochemical characteristics and instability due to its hygroscopicity . Moisture
uptake is a significant concern for pharmaceutical powders. Moisture have

Background of the invention :

Reboxetine, 2-[a-(2-ethoxy-phenoxy)-benzyl}-morpholine, was first taught by GB
2014981B, which describes its utility for the treatment of depression. Reboxetine is a
sclective norepinephrine reuptake inhibitor, it is a safe drug and a superior treatment for
15 those disorders in mammals, comprising humans, that need a selective norepinephrine
- reuptake inhibition. In fact it has few if any physiological effects besides those on
norepinephrine processing, and therefore is free of side effects and unwanted activities.
GB 21764078 provides single 2R,3R and 2S,3S enantiomers of reboxetine, The 28,3
enantiomer of reboxetine, hereafter named as SS-reboxetine, was found to be endowed
20 with a selective norepinephrine reuptake inhibition activity significantly higher that
racemate reboxetine.
There are several patent documents describing new uses of reboxetine, for instance US
6,391,876; US 6,046,193; US 6,184,222 US 6,028,070 and WO 02/36125. However the
single fumarate and succinate salts of SS-reboxetine have never been described before.
25 Reboxetine mesylate salt is on the market as racemate and is preferably administered in
solid pharmaceutical forms. Similarly, SS-reboxetine mesylate is under development for
administration to mammals in solid pharmaceutical forms, which are the most
appropriate for administration to patients in need of selective norepinephrine reuptake
inhibition. However, compound SS-reboxetine mesylate has shown poor
30 physicochemical characteristics and instability due to its hygroscopicity .
Moisture uptake is a significant concern for pharmaceutical powders. Moisture have

been shown to have a significant impact, for example, on the physical, chemical and



been shown to have a significant impact, for example, on the physical, chemical and WO 03/106441
PCT/EP03/05261 2 manufacturing properties of drugs, excipients and formulations. It is also a key
factor in takiNgHEISIIAL related to packaging, storage , handling and shelf lifepardesusoessful
development requires a sound understanding of hygrostopic properties. For instance, conversion from
an anhydrous to a hydrate form may be observed when 5 the relative humidity exceeds a critical level
and moisture content rapidly increases in the solid. This has not only an impact on the

physico-pharmaceutiatpioperipsratihe diigg, pecipterivibalsoaRuiaRRPaIMAGE el RabsRRCtive.
Moreover, it is wegll knqwn,. that rate forms usually tends to be. less soluble with respect to a
homologous a\rgyﬁeiﬂl/lé’ ggccs)lrcr’rlll,svﬁ%é%(gﬁgnﬂ%m&&ﬁ%e%féﬁgﬁfeéﬁﬁ et lsn eepidBbrties to
of the active corpelmunget sgung endtsidbsdrptiandiipfil € ihpongbphepassireégtestinal tract. At the
same manner, version from a crystalline to an amorphous form may be observed in presence of
relative humidit%?)\?vft S%%%ghﬁgﬁld%%ﬁl\}a%ﬁ?%gg farjlgflgldnﬁosu fopﬁﬁ ?Itgtg’ﬂﬂtwﬁﬁ S RE g BEdstance
can for instancdiisetedateyinfaniéliquesceats wayjtoachemisalisiadilit eiodarhthapaninbeussivcture
being thermody, Ter- 1\ lvated is.more prone to,chemical degradation and to.chemical
interaction with {glt rgéq%ﬁnﬁsc% Esgggi%%fy'raﬁlug ae%@ﬁ%‘?‘ﬁ@ﬁ%% hﬁ%{@%‘fﬁﬁg BFHR5TSS &h Pstion
and active ingrduigntemssy bt significartelpichbagedcinigdrfietdpectasfavanS8r ebRWEN &S wn,
concerned, it hg, ined th nhydrous mesylate salt is per se thermodynamically
unstable and ter?gtgqtg}%%?]i%%%%%ﬁ#hﬁiﬁ%géirE’S i% o asﬁi;%%tév 19hmeREgEh ,c’fﬁé}gﬁ%rous
form tends to lodehitdrenssatimerdthpoteativhileiexpotd dfifedtighoelatitie dissoldity e propemicdhus
transformipg it infqiR s chemisalhasiab orm, Accordingly, there is a need in.therapy of
a water-soluble SS-reboxetine ggl?% ensléovégdg wi%?ﬁv@gﬁ%}%ggggﬁ%y%& ot((;%c(xa LAY PSR ble
biopharmaceutitafprobditisanemaanatioedingcssvaréroand effisatioasoral adonjistcafiom fae wbove

technical problespsbas beensluad %trﬁawgm&ﬁﬁ&h%ﬁﬁe%%%z{ﬂgle gys%ﬁvantages in terms of

physical stability (the active drug substance can for instance behave in a deliguescent

way) or chemical stability, in fact the amorphous structure being thermodynamically
15 activated is.more prone to chemical degradation and to chemical interaction with other
chemical species. Thus the performance and the efficacy of-both formulation and active-
ingredient may be significantly changed.
In particular, as far as SS-reboxetine is concerned, it has been ascertained that the
anhydrous mesylate salt is per se thermodynamically unstable and tends to transform
20 1tself with ageing into a hydrate form. Even more, the anhydrous form tends to lose its
crystalline structure while exposed to high relative humidity environment, thus
transforming it into a less chemically stable amorphous form.
Accordingly, there is a need in therapy of a water-soluble $SS-reboxetine salt endowed
with lower hygroscopicity and good and reproducible biopharmaceutical properties for
25 allowing a safer and efficacious oral administration.
The above technical problem has been solved by the inventors of the present invention
by providing two novel salts of SS-reboxetine having improved physico-chemical
properties. In fact, the novel salts are crystalline, poorly hygroscopic, rapidly-dissolving
solids with high water solubility and in addition are substantially more stable than the
30 mesylate salt. They thus possess important advantages in handling, storage and
formulations, efc., in addition to possessing all the other advantages, in particular

therapeutic advantages, exhibited by the mesylate salt



by providing two novel salts of SS-reboxetine having improved physico-chemical properties. In fact,
the novel salts are crystalline, poorly hygroscopic, rapidly-dissolving solids with high water solubility
and in addition are substantially more stable than the 30 mesylate salt. They thus possess important
advantages in handling, storage and formulations, etc., in addition to possessing all the other
advantages, in particular therapeutic advantages, exhibited by the mesylate salt 2a Summary of the
invention In a first aspect, there is provided a crystalline salt of 2S, 3S enantiomer of 2-[a-(2-ethoxy-
phenoxy)-benzyl]-morpholine, which is the fumaraté salt or the succinate salt thereof. In a second
aspect, there is provided a pharmaceutical composition comprising a salt, as defined above, as active
ingredient and a pharmaceutically acceptable excipient and/or carrier. In a third aspect, there is
provided 1 ed above, in the manufacture of a pharmaceutical composition for
use in trgating@tmamenakdncivgding Akumanseaffesingfon s sseaseistate seamble-bynselective
norepinephrine reuptake inhibition. In g fourth aspect, there is provided.a process for the preparation
of 2 salt SFESEERHAN BB DGR O %ﬁ%ﬁ%}éﬂﬁéﬁ@mﬁ%}ﬁﬁ@ﬁﬁﬁmﬁ the fumarate
salt or thin sussinate satidheareel, Whieh RRADRIISRsHHRAEINEL Jan{Boethox\-pherexy)-Hearylis
morpholine with ($) (+) mandelic acid sp obtaining 2S, 3S 2-[3-(2-ethoxy-phenoxy)-benzyl]-
morpholiﬂ%f%%@z%‘f& Ba BNy BB ST 8% th A PRI waﬁbfﬁh%im@emaﬁ%%e; with a

suitable basie@agent so obtaining the corr_esponding free_ basg; and rea}cting 28, 3S .

oy 2 conoh Bl SEANoATH PGEELLoer 37 B A pEerEPU 853t ™ EcRbBBE

inventionpAaliisi@jeel therpuantartds tecpiowiclei agnoueharysiaticiedmateheolublewgaltial 26,35

enantomet o 21a - e PReng benzymorpholne, whjh s marate sai
In a fourth aspect, there is provided a process for the preparation of a salt of 28, 38
enantiomer of 2-[a-(2-ethoxy-phenoxy)-benzyl]-morpholine, which is the fumarate salt or the
succinate salt thereof, which comprises: reacting 2-{o-(2-ethoxy-phenoxy)-benzyl]-
morpholine with (S) (+) mandelic acid so obtaining 28, 38 2-[a-(2-ethoxy-phenoxy)-benzyl]-
morpholine mandelate; reacting 2S5, 3S 2-[a-(2-ethoxy-phenoxy)-benzyl]-morpholine
mandelate; with a suitable basic agent so obtaining the corresponding free base; and reacting
2S, 3S 2-[u-(2-ethoxy-phenoxy)-benzyl]-morpholine, with fumaric acid or succinic acid,

respectively, followed by a controlled crystallization process.



and the succinate salt thereof. 5 2S,3S enantiomer of 2-[a-(2-ethoxy-phenoxy)-benzyl]-morpholine is
hereafter named as SS-reboxetine. Fumarate and succinate salts of SS-reboxetine can be obtained
by known andYét§p/Hiethods by means of stoichiometric adding of aqueous sol@tigrpesAisescounterion
to to the free base dissolved in a suitable solvent. Such solvent is preferably an organic, in particular
anhydrous, solvent chosen preferably from methanol, ethanol, dioxane and dimethylformamide. If
necessary, the precipitation of the obtained salt may be favoured by adding an anhydrous apolar
solvent, for inst&eserieiy diber imvhetiame or cyclohexane. 15 The free SS-reboxetine base can be

obtained by the i .salt by. known methods, The mesylat It of SS-reboxetine
can be obtaineczldE a?s{%ggjgrége%gigﬂ g%ﬁl%%eéga%g Oéf.}%c%grc iﬁgcfg %aé}rlgf"érvrvé%e %é&f‘)ﬁﬁ&ﬂﬁ@?%\; ion,
fumarate and secehtapsalfs2dicSS-@orabpxating chenbe bhiaipkeliny, readting §2-rehoxatinelt

freebase with fum“gﬁli‘% g&i;giggﬁ Ss%?{:éﬂé:%e%?id’ respectively, in a suitable lower alkanol preferably ethanol,

followed by controlled crystallization process. A lower alkanol is for instance a CI-C4 alkanol,

preferably éthanol. SS-reboxetine freebase in its turn can be obtained by reacting SS-reboxetine
mandelate 25 \Q/' Igga guit?glglgag%czgﬁ%e_rﬁ,_ ftc&r insﬂtz&ce sa/d{%m Wroxide. SS-reboxetine mandelate in
its turn can be OBEAINE DY Teacting T O LR e arRiedandsbersalier siamssle lower
alkanol followedsldySerabirotiéat:crystallization process. Reboxetine freebase can be obtained by

reacting reboxelgitﬂg m s%l%e \{lvitqnaatgujsgqgle E ic %9ent, for instance sodium hydroxide. 30 Such
preferred feature, Which i a TUrHEr Object ol tHiS IRVERABAC AT 8L LEAPIRtk R onawaAlgey

03/106441 PCHiEROS(B26ikans of stoichiometric adding of aqueous solutions of the counterion to
10 the free base dissolved in a suitable solvent. Such solvent is preferably an organic, in
particular anhydrous, solvent chosen preferably from methanol, ethanol, dioxane and
dimethylformamide. If necessary, the precipitation of the obtained salt may be favoured
by adding an anhydrous apolar solvent, for instance diethylether, n-hexane or
cyclohexane. | ‘

15~ The free SS-reboxctine base can be obtained by the corresponding mesylate salt by
known methods The mesylate salt of SS-reboxetine can be obtained as described in GB

21674078, |

According to a preferred feature of the invention, fumarate and succinate salts of SS-
20 reboxetine can be obtained by reacting SS-reboxetine freebase with fumaric acid or
succinic acid, respectively, in a suitable lower alkanol preferably ethanol, followed by
conirolled crystallization process. A lower alkanol is for instance a Cl1-C4 alkanol,
preferably ethanol.
SS-reboxetine freebase in its turn can be obtained by reacting $S-reboxetine mandelate
25  with a suitable basic agent, for instance sodium hydroxide. SS-reboxetine mandelate in
its turn can be obtained by reacting reboxetine freebase with (S)-(+)-mandelic acid in a
suitable lower alkanol followed by controlled crystallization process. Reboxetine
freebase can be obtained by reacting reboxetine mesylate with a suitable basic agent, for
instance sodiwm hydroxide.
30
Such preferred feature, which is a further object of this invention can be exemplified as

{follows:



4 A B 6:x OEt/ H ~et elhane a delic ad/ O H 2.)Succinic acid/ ~NH ethanol QINH O OH It0 COH /
OH HO Reboxetine Mesylate (S,S)-Reboxetine Mandelate (S,S)-Reboxetine Succinate
C201-122N0%® EFM8IN06 C23H29NO7 1409.50] [465.541 [431.48) 1 11 |I| PTieERmsesate and
succinate SS-reboxetine salts thus obtained have a crystalline structure. 5 Intermediate compound
SS-reboxetine mandelate is a novel compound and a further object of the invention. Object of the
invention are also metabolites, metabolic precursors (also known as pro: to drugs) and hydrate forms
of SS-reboxetine fumarate and succiate salts. A further object oBthe invention is to provide a

pharmaceutical co po§|t|mpammgyasal Gf's br etineovMeh is thef%haraat It or the .
succinate salt the&a active _iAGF8HE n rm ceutitany E‘E?C"eptabl Ipiéritand/or carrier.
osnlo?‘ﬁ%;aﬁwt}écfmqfn : e : COI‘dIIagS'I@lrkﬁ@SNn metr art in any of

15 A pharmaceutica i}q
the pharmaceutical forms ¥hown in the art for administttion to” & hammal, mcludlhﬁzh!mmanS For
instance, a pharmaceutical cerﬁp@smon containing a comSuQ,d of the invention, as ap activg

ingredient, and a suitable carrier and/or excipient ca @ 9 HO L
Reboxetme Mesylate ($,5)-Reboxetine Mandelate (5,5)-Reboxetine Succinate
CquerOsS Cz7“31NOs CzastN07
[409.50] [465.54] [431.48]

{ i i

The fumarate and succinate SS-reboxctine salts thus obtained have a crystalline

structure,

Intermediate compound SS-reboxetine mandelate is a novel compound and a further

object of the invention.

Object of the invention are also metabolites, metabolic precursors (also known as pro-

10 drugs) and hydrate forms of SS-reboxetine fumarate and succinate salts.

A further object of the invention is to provide a pharmaceutical composition comprising
a salt of SS-reboxetine, which is the fumarate salt or the succinate salt thereof, as active
ingredient and a pharmaceutically acceptable excipient and/or carrier.

15 A pharmaceutical composition can be formulated according to known method in the art
in any of the pharmaceutical forms known in the art for administration to a mammal,
including humans. For instance, a pharmaceutical composition containing a compound
of the invention, as an active ingredient, and a suitable carrier and/or excipient can be
prepared as known from GB 2014981B.

20
A further object of the invention is to provide a salt of SS-reboxetine, which is the
fumarate salt or the succinate salt thereof, for the use as a medicament, in particular as a

selective norepinephrine reuptake inhibitor.



prepared as known from GB 2014981B. 20 A further object of the invention is to provide a salt of
SS-reboxetine, which is the fumarate salt or the succinate salt thereof, for the use as a medicament,
in particular 3436¥&dve norepinepluine reuptake inhibitor. WO 03/106441 PECVEPQRISE261 5 A
further object of the invention is to provide the use of assalt of SS-reboxetine, which is the fumarate
salt or the succinate salt thereof, in the manufacture of a pharmaceutical composition for use in
treating a mammal, comprising a human being, suffering from a disease state treatable by selective
norepinephrine rebiftakeriabigsitiohts myertisarisbjerevtthdénve miersidt tof SFondbiexesimethinidifor
treating a mammal tinaluding adnunan bring.d areskebseleallve NASRIRERRIRR FeHRIAkEinhibition

comprising administering.to said mammal a therapeutically effective amount of a salt of
prising ?

SS-reboxetine, which 1 the famarats Tt R neRm AR A ALy P AreoiRERE fReriovel
SS-reboxetine saftswitsainvertibie, leitekctveneepirpassaciaiakaithisither therapeutic agents, are
useful for treating a mammal, comprising humans, suffering from a disease state treatable by
selective norepinephrine reuptake inhibition. 15 The term "disease state treatable” means that the
treatment accordifigftbtire AhikshtRInthsreRTEREORe MideiBrovidhe drashet Emtecetifiat dcmstntivg, conditions

and quality of life iatlibiagnarmmaliinder:ireatient sredrprovedrpraimmes ofsuah disgasestates are
in particular nervous sXstemadisargers selected from 20 the grqup consisting of addictive disorders

(including those dUe to AlCo RO Aot Cand SHTEPHS MR s ISt emattphA GRApE
syndrome, adjustfrersbdistirgergi¢intd tithi fondepresden oo canxaty; trixed anxiety and depressed
mood, disturance of
Accordingly, the novel SS-reboxetine salts of the invention, either alone or. in
association with other therapeutic agents, are useful for treating a mammal, comprising
humans, suffering from a disease state treatable by selective norepinephrine reuptake
inhibition.

The term "disease state treatable" means that the treatment according to the invention
provides remission of the disease state or, at least, the conditions and quality of life of
the mammal under treatment are improved.
Examples of such disease states are in particular nervous system disorders selected from
20 the group consisting of addictive disorders (including those due to alcohol, nicotine, and
other psychoactive substances) and withdrawal syndrome, adjustment disorders
(including depressed mood, anxiety, mixed anxiety and depressed mood, disturbance of
conduct, and mixed disturbance of conduct and mood), age-associated leaming and
mental disorders (including Alzheimer’s disease), anorexia nervosa, apathy, attention-
25 deficit (or other cognitive) disorders due to general medical conditions, attention-deficit
hyperactivity disorder (ADHD), bipolar disorder, bulimia nervosa, chronic fatigue
syndrome, chronic or acute stress, chronic pain, neuropathic pain, neuralgias including
postherpatic neuralgias, conduct disorder, cyclothymic disorder, depression (including
refractory depression, adolescent depression and miner depression), dysthymic disorder,
30 fibromyalgia and other somatoform disorders (including somatization disorder,
conversion disorder, pain disorder, hypochondriasis, body dysmorphic disorder,

undifferentiated somatoform disorder, and somatoform NOS), generalized anxiety



conduct, and mixed disturbance of conduct and mood), age-associated learning and mental disorders
(including Alzheimer's disease), anorexia nervosa, apathy, attention 25 deficit (or other cognitive)
disorders du¥ed¥&tfdrdl medical conditions, attention-deficit hyperactivity disGCEEeAEBED), bipolar
disorder, bulimia nervosa, chronic fatigue syndrome, €hronic or acute stress, chronic pain,
neuropathic pain, neuralgias including postherpatic neuralgias, conduct disorder, cyclothymic
disorder, depression (including refractory depression, adolescent depression and minor depression),
dysthymic disorddisosBiisidmydnsientinehetifes. streratotontimiserdersifinsludingsarietizatiod disorder,

conversion disordacpai Hsaeded nyReshaRdisierDas drama B slsorden i fegepriated
somatoform disorder, and samatoform NOS), ﬁyenerallzed anxiety WO 03/106441 PC 3/05261 6
|

disorder (GAD), THRBAtARHALE beadarhes pRESIYIHEA cE stk sireightinE ShevepiceYargigHixed
incontinence), inhatiatio) disesderscintpxidatiaiseisasders (@ltehopaddiatigndeanigiaigraine
headaches, Qbesjiy:(L.e 4 in A ight of obese or overweight ,patients), obsessive compulsive
disorders ang relqglgt)g%gpde%:%t%ér%’ q%%gr%;grg{ggé%o%?ﬁgn% T‘; %%3%%%%30@?&“&%%? §§F&eﬁ°ﬁ%ripheral
neuropathy, diab&HREaSatHIspger- rratiarativabdespbetisotiserdprémepsmeabdysptyodouisorder (i.e.,

premenstrual synaorie sl {aisYgahiiasednaR ik HISRARIMB GRS AisQiRssingluding
schizophrenia, schizoaffective and schizophreniform disorders), seasonal affective disorder, sleep
disorders (such S harcolepsy Al &#ﬁ?@@%mﬁ%l BB kiR aferivandist e dissrder),
specific developrigorddrslicoders, setedthay sedbtoninsiguptake itubidqm (G )soprOpOESyndrome
(i.e., whereip,a padi hQ fails 1o smainiai ' ry._response to SSRI therapy after an initial
period of saﬂ%facaflgrg ﬁ:ecgﬁlépg%%lgft a%%ll/%lllg g?&?ﬁ%‘a?%%.,S%’gét?gﬁesgrf%’s?é%srg PASstA e}é‘té%nove, the
novel SS-reboxet (PO Aie MVBIIH(Ean e RaseninvhsJatictionaividinotisetithetapeutic

agents, for instanegdfavith mmmﬁﬂrﬁ@w@ﬁéplaﬁquaa@@%@rs@%@@é@&ﬂvwe%‘f]ghsgﬁtﬁﬂhf%c
incontinence, angi Wiéh a neurq.lgz tic agﬁnt e)g. ﬁgty ical %r atypical antipsychotic agent, to treat

. : sorders (e.g., e ehse); - i
schizophrenia. (e.g. tte 1sease siated above, the novel SS-reboxetine salts of

the invention can be used also in association with other therapeutic agents, for instance
15 with pindolol for fast onset of antidepressant activity, with detrol for incontinence, and

with a neuroleptic agent , e.g. a typical or atypical antipsychotic agent, to treat

schizophrenia.

The effective dose of SS-reboxetine fumarate or SS-reboxetine succinate salt may vary
20 according to the disease, severity of the disorder and the conditions of the patient (o be
treated. Therefore the optimal dose for each patient, as always, must be set by the
physician. Anyway, the effective dosage range may be from about 0.5 mg/day to about
20 mg/day, preferably from about 1 to about 15 mg/day (calculated as free base), either
as a single or multiple divided daily dosages.
25
SS-reboxetine fumarate and SS-reboxetine succinate are readily orally absorbed,
therefore they are preferably orally administered. Anyway, they may be administered by

any administration route, for instance by parenteral, topical, rectal and nasal route.
30 The following examples illustrate the invention.

Exampie 1



The effective dose of SS-reboxetine fumarate or SS-reboxetine succinate salt may vary 20 according
to the disease, severity of the disorder and the conditions of the patient to be treated. Therefore the

optimal doséMBrédeetpatient, as always, must be set by the physician. Anywayitmesfisesive dosage
range may be from about 0.5 mg/day to about 20 rhg/day, preferably from about | to about 15 mg/day

(calculated as fﬁ%ﬁa@é&c‘?ﬁ’&iw&{o&%ﬁe@@@Qﬁtmiﬂg%ﬁ éjéviil%%d g]?ily dosages. 25 SS-reboxetine
fumarate and SS-reboxetine succinate are readily ora , therefore they are preferably orally
administered. AngeRBiCtisely mbys ferabieniniterkas diccanysadministtabipradding, fosimstanoe by
parenteral, topigal, regialandnasalirauis. éﬁa'ﬁgﬁcfgg&wlgrg O%Qg}%%égggstrate the invention. Example
1 WO 03/106441 PCT/EP03/05261 7 Preparation of Reboxetine S,S enantiomer Succinate salt
Succinate salt Bf i eppsdnnelicasbéien sonttiaBizgedshy elidtieyracstoid hisnhetricdslatbtnd dfesuccinic
acid to thesethgpglie ﬁgéugwwlb%fﬁgs Aas@sdava of %‘Hﬂt'&%@b‘ilﬁ%{%%o?o”tam'”9 259 of

succinic acid has been added to 4.1 g 5 of free base (yellow-orange oil) dissolved in 75 ml of absolute

ethanol. The soRRiEATHAE Wanthenhsdtehaadetistiningta 00 6 fabahned drmotdes. The solutiom has
become colorlggs ad@WhitRofiRg PIRAIRItEIS WES pRserved, The i allization yyas then
forced by cooling the slurry at?30C to facilitate the salt%go?e?ng%ti%?ﬁ %ggt%ss%%ﬁfwg%thﬁe@eﬁgrated by
vacuum filtrati6hy SRt geHan anatittBeRoids ash der coabinarthat dacy At thi0dBoive foiititoribch et
described, thefguggigie salt of S,S- reboxetine was obtained. Example 2 15 Preparation of

Reboxetine S,S enantiomer Fumarate salt Fumarate salt of S,S-reboxetine has been synthesized by
means offhe SHifiesolid was then separated by vacuum filtration and dried about 8 hours under

vacuumn at 40°C. At the above conditions here described, the succinate salt of S,8-

reboxetine was obtained.

Example 2

15 Preparation of Reboxetine S.S enantiomer Fumarate salt

Fumarate salt of S,S-reboxetine has been synthesized by means of the same
stoichiometric crystallization technique described above.

1.6 g of fumaric acid suspended in 10 ml of absolute ethanol has been added to 4.1 g of
free base dissolved in 75 ml of absolute ethanol.

20 The solution was then heated under stirring at 40°C for a few minutes. At once
formation of white-rose, spherical agglomerates was observed. The yield of
crystallization was then forced by cooling the slurry at —30°C to facilitate the salt
formation. The solid was then separated by vacuum filtration and dried about 8 hours
under vacuum at 40°C. By means of the below procedure, the fumarate salt of S,S-

25  reboxetine was obtained.

Example 3

Preparation of Reboxetine S,S enantiomer Succinate salt

Step A: Freebase reboxetine mesylate with agueous sodium hydroxide into a
30 dichloromethane phase. Evaporate dichloromethane from the reboxetine freebase and
add ethanol. Dissolve 1.1 equivalents of (S)-(+)-mandelic acid in ethanol. Mix the

freebase and acid solutions to form a precipitate of (S,S)-reboxetine mandelate



stoichiometric crystallization technique described above. 1.6 g of fumaric acid suspended in 10 ml of
absolute ethanol has been added to 4.1 g of free base dissolved in 75 ml of absolute ethanol. 20 The
solution wasWeetAtdtd under stirring at 40C for a few minutes. At once fornmtinrmbwite-rose,
spherical agglomerates was observed. The yield off crystallization was then forced by cooling the
slurry at -30C i It f eI id w rated by vacuum filtration and
i about 5 N i ha, ety e R S
S,S- 25 reboxetPE e sHmhmeiy okdhele.8) pebpastitioh pirEBboxednecs SlivatvonerBuasinate salt
Step A: FreebaggdigexatingMasy aiga il AU, sodium hydroxide into a 30 dichloromethane
phase. Evaporate dichloromethane from the reboketine freebase and add ethanol. Dissolve 1.1
equivalents of (S)-(+)-mandelic acid in ethanol. Mix the freebase and acid solutions to form a

precipitate; of (G Febexeting mangelate MR ORAQRIML GQE'E%@%{QSQD%}UQ i gggmgealﬁgngolled

crystallization process. Isolate the solids by filtration and drying. Upgrade chiral purity of t
(S,S)-reboxetifeEBlpremahapnss stivisearsteif eininpicthsomfacsolthe sdwretndifredtoseand drying.
5 Step B: Freeppeek&S)-IhesRiNe ﬂﬁ%mwmmqﬁe%iaqqi%m_éaxﬂr%m&@tﬂ%basg ol

d add ethanol.

dichloromethane fshase,. Evaporate dichlpromethane from the reboxetine freebase an

Dissolve 1.0 eBEVIRHIOT QUi BEr Bt 5 68 Ninchrsinemssinaiidolowigsiatonsefdbrm a

precipitate of (&fs)algbaialipesiecinaRtolipndiasentteliach Qﬁﬁstl?%ﬁ tion process. Isolate the
solids by filtration and drying. 10 Analytical Results X-ray powder difffaction (XRD) The SS-reboxetine

fumarate ¥nd SS-reboxetine succinate salts were characterized by X-
Analytical Results

X-ray powder diffraction {XRD)

The SS-reboxetine fumarate and SS-reboxetine succinate salts were characterized by X-
ray powder diffraction (XRD), as follows:

15 Powder X-ray diffraction was performed using a Siemens D-500 apparatus, irradiating
powder samples with 2 CuKa graphite-monochromatic (40 kV 40 mA) source between
5° and 35° (26) at room temperature. The scan was made of 0.05° steps and the count
time was 7 seconds per step.

The main X-ray diffraction peaks of succinate and fumarate salts are here below

20 summarized in the following Table I (succinate salt) and Table II (fumarate salt).

The relevant spectra are reported in Figures 1 and 2.

Tablel
Angle (°20) Relative Intensity

6.45 39.3

9.00 37.9

12.85 51.5

16.85 44.7

18.10 27.7

19.30 19.8

21.20 51.9
22.05 16.9




ray powder diffraction (XRD), as follows: 15 Powder X-ray diffraction was performed using a Siemens
D-500 apparatus, irradiating powder samples with a CuKa graphite-monochromatic (40 kV 40 mA)
source betwBEhOB18¢d4 85 (20) at room temperature. The scan was made of O¥SrgtegsoERe the count
time was 7 seconds per step. The main X-ray diffractién peaks of succinate and fumarate salts are
here below 20 summarized in the following Table | (succinate salt) and Table Il (fumarate salt). The
relevant spectra are reported in Figures 1 and 2. Table | Angle (20) Relative Intensity 6.45 39.3 9.00

37.9 12.85515 16.85445/ 18.10

27.7 19.60d9.8 2Z1.p051.9 22.05 16.9 WO 03/106441

PCTIEPO03/05261+—9-24.05-100.0-25-70-20-1-30-1027.7
Relative Intensity 64@%2?@) 8.90 71.9 0.1
30.10 277
30.30 29.0
30.90 18.9
Table II
Angle (°20) Relative Intensity
6.40 289
8.90 71.9
12.75 92.1
16.65 94.0
17.40 315
17.85 30.2
21.30 39.9
22.25 ©40.1
23.20 29.9
24.05 100
25.60 32.0
25.70 31.7
29.85 354

Differential Scanning Calorimetry (DSC)

30.30 29.0 30.90 18.9 Table Il Angle (20)

5  DSC analyses were carried out with a Perkin-Elmer DSC-7 apparatus. Aluminium DSC

pans were loaded with about of 2 mg of sample. The temperature range of analysis was

between 30° and 210°C. The samples were analyzed under nitrogen flow (to eliminate

oxidative and pyrolitic effects) at a heating rate of 10°C/min.

For succinate salt the observed melting endotherm was at approximately 148°C [heat

10 fusion (AHr } approximately 120 J/g]. The melting endotherm of fumarate salt was at

approximately 171°C [heat fusion (AH; ) approximately 100 J/g].

Stability data



12.7592.1 16.6594.0 17.40 31.5 17.8530.2 21.30 39.9 22.2540.1 23.20 29.9 24.05 100 25.60
32.0 25.70 31.7 29.85 35.4 Differential Scanning Calorimetry (DSC) 5 DSC analyses were carried out
with a Perkind@{MBHBBE-7 apparatus. Aluminium DSC pans were loaded withratwabedismg of
sample. The temperature range of analysis was between 30 and 210C. The samples were analyzed
under nitrogen flow (to eliminate oxidative and pyrolitic effects) at a heating rate of 10C/min. For
succinate salt the observed melting endotherm was at approximately 148C [heat to fusion (AHc)

approximately lS%Qid/QiatEhﬁfrﬂﬁitﬂ’iﬂﬁt@%@ff@ﬁﬁa@fél&mﬁ@%%EW%%:&FoﬁE’@@PfQP%IF'Xc@%%J@em
fusion (AHTr) app%imati%/hg)o J/g]. Stability data WO 03/106441 PCT/EP03105261 10 Solid state of

succinate and fo RS SBRRIS B RTFofReted o7 AcberkaftdSfannigiases FkGainkles

were conserveaidrtReweakscdledds inegireFadddPLC vials and then controlled by means of DSC. No
changes in soli?g%t te were objgved for both the samples. 5 Solubility The determination of water
|

solubility of suc ahea’égf’?& FLAOAL R ETE e s YED Sl the samples,

5
Solubility
‘The determination of water solubility of succinate and fumarate salts of S,S-reboxetine
has been performed by means of the following procedure: an excess solid (in order to
have saturated solutions) has been added into a vial to 1.5 m] of water. The vials were
10 stired mechanically shaken at 37°C. At appropriate time (i.e. 1 hour) samples wers
withdrawn and solubility assayed by means of a specific HPLC assay.

The resuits are here below summarized in Table 1L

Table IIT ‘
Sample Aqueous solubility (mg/mi)
1 h stirring 2 hrs stirring 24 birs stirring
Succinate salt 30 30 35
Fumarate salt 9 9 9

15
Dynamic Moisture Sorption Gravimetry (DMSG)

The water uptake of succinate and fumarate salts of S,S-reboxetine was investigated by
submitting a sample of such salts to a hygroscopicity test by means of 2 DVS 1000
(SMS) according to the principle of Dynamic Moisture Sorption Gravimetry (DMSG).
20 The apparatus is a “controlled atmosphere microbalance” where the weighed sample is
exposed fo programmed variations of the relative humidity (RH) at a constant and
controlled temperature. The measured parameters (weight, time and RH), reported in
Excel worksheets, allowed obtaining hygroscopicity curves over the tested RH range.
Multiple sorption/desorption cycles between 0% and 90% RH were performed at 25°C.
25 Progressive variations of RH were of 10%; they were operated by the software at the
equilibration of the sample weight. This condition was defined at a constant rate of
percent weight variation 0.005%/min (average of 5 minutes survey). The experimental

results were reported in the DVS Isotherm Reports and Isotherm Plots.



has been performed by means of the following procedure: an excess solid (in order to have saturated
solutions) has been added into a vial to 1.5 ml of water. The vials were 10 stirred mechanically shaken
at 37C. At apyyfdpéidlettine (i.e. 1 hour) samples were withdrawn and solubilityrassagedbymeans of
a specific HPLC assay. The results are here below suimarized in Table Ill. Table Ill Sample Aqueous
solubility (mg/ail) , . 1 h stirring 2 hrs stirring 24 hrs stirring Succinate salt 30 30 35 Fumarate salt 9 9
9 15 Dynamic Moisture Sorption Gravimetry (DMSG) The water uptake of succinate and fumarate
salts of S,S-relibixetingtavaspinnkesiifatediyte subimitling-a s amp ecdf Suchisalisiie ahyerescapisity test
by means of a Du\{lgn]é%OO ClgSI}/llls)faﬁ:cordin(]jg éﬁ%ﬁg principle of Dynamic Moisture Sorption Gravimetry
(DMSG). 20 The appar%‘t tshs & "Contidtieas phere microbalance" where the weighed sample is
exposed to programmed variations of the relative humidity (RH) at a constant and controlled

- temperature. Tli‘% e ured parameters (weight, time and RH), reported in Excel worksheets, allowed
obtaining hygroscopicity curves over the tested RH range. Multiple sorption/desorption cycles
between 0% andebiivie HwaldipelfornSedoie 2eCalk5 Plograasivgryadialions bf RH were of 10%; they
were operated|by the s are at the uiIibrageggl Qf.the s le weight. This|condition was defined at
a constant rate of perceft weightvari%ﬁrd'ﬁ 5% /6in a\%%g)beé' BPEKSirfates survey). The
experimental rfesults wet@ reported in the D0S Isotherm} Reportscams! Isotherin Plots. WO 03/106441
PCT/EPO03/05361H-The-water-tptake-of su&‘i*‘.ate andHfumarate-salts of S;Sireboxetine is here below
summarized injthe following Table W. Table1 0.11

50 0.10 0.16
65 0.14 0.21
80 0.21 0.31
90 0.29 0.47

The sorption profiles of the two galts are shown in Figure 3. The water uptake observed
is anyway reversible, thus non altering the chemiéaﬂ, 'phjrs.ico—chemical and solid state

* characteristics of both fumarate and succinate s‘éi‘ts:‘ N e
For comparison purposes also solid state characterization of S,S-reboxetine mesylate -

10 was characterized by means of the techniques described above.

Differential Scanning Calorimetry (DSC)

The melting point, determined by means of DSC analyses measuring the endothermic
feature related to sample fusion, was about 106°C. |

15
Thermogravimetric Analysis (TGA)

The volatile content measured by means of Thermogravimetric Analysis (TGA) was
relevant: in fact, a weight loss of about 2% was detected upon heating showing a related
thermal feature. Whereas for SS-reboxetine fumarate and succinate salts a negligible

20 weight loss was measured.

Dynamic Moisture Sorption Gravimetry (DMSG)

During DVS analyses, similar to those previously described, this compound showed a

relevant tendency to moisture uptake. The amount of water taken up by the sample after



Relative Humidity Succinate salt Fumarate salt (%) Water uptake % Water uptake % 20 0.03 0.06 35
0.06 0.11 500.100.16 650.14 0.21 80 0.21 0.31 90 0.29 0.47 s The sorption profiles of the two
salts are sho¥ @/ Fgdile 3. The water uptake observed is anyway reversible pbustpeansdtaring the
chemical, physico-chemical and solid state characterigtics of both fumarate and succinate salts: For
comparison purposes also solid state characterization of S,S-reboxetine mesylate tO was
characterized by means of the techniques described above. Differential Scanning Calorimetry (DSC)
The melting palw DiéSesoninize by pmesnsndf REGRnalyskaoess wiog i crdathennisidraune related
to sample fusionl.gva%stabou&.g.06c. 15 Th%rmo vimetric Aéﬁéyéris (TGA) The volatile content
measured by MEans of Tharmogr KPS HN S RISTHFEAS fgthestested samieioss of about
2% was detectBibuplamihedtivguiowingametaieed thenhal Teataral, Whsieag faieSSaebaxgtine
fumarate and succinat{cl-:‘ asalts a ge&li ible 20 weig%%;oss was measured. Dynamic Moisture Sorption
Gravimetry (Dﬁ@&fsﬁurlsn ana Eé%,“é??ﬁn lRdse reviously described, this compound
showed asrelevant tendency to moisture uptake. The amount of water taken up by the sample after
WO 03/10644]1,3Pﬁg{EP03/05261 12 the DVS sorption step was only partially eliminated by
decreasing relative humidity and

Relative Humidity Sorption Cycle Desorption Cycle
(%) Water content % Water content %

0 0.0 43

20 0.5 4.5

35 06 | 46

50 0.7 4.6

65 0.9 4.6

80 4.5 4.7

30 §7 87

The above comparative testing results, obtained through the main analytical techniques
to characterise succinate, fumarate and mesylate salts of §,S-reboxetine, are here below

10 summarize.

Dynamic Moisture Sorption Gravimetry

Hygroscopiéity tests operated by means of a DVS 1000 (SMS) according to the

principle of Dynamic Moisture Sorption Gravimetry (DMSG) before reported, show
15 that mesylate salt tends to adsorb a high amount of water (up to 9 % at 90% RH) while

the uptakes of the new succinate and fumarate salts below 0.5 %. Furthermore mesylate

salt retains about half of the detected uptake (about 4 %) also after re-equilibration and

show modification of solid structure (loss of crystallinity observed by DSC).

The comparison between the behaviour of the different salts in the presence of moisture
20  can be summarized as here below in Table VI (the relevant raw data are above shown in

Tables 3 and 4, and Figures 3 and 4)



solid state modification was observed by means of DSC analyzing the tested sample. The obtained
results are summarized in the Table V, reporting the water uptake expressed as percent change in
mass, and Y E0E4Faple V Relative Humidity Sorption Cycle Desorption CP€/&/RRe3ASIer content
% Water content % 00.04.3 200.54.5 350.6 4.6 500.7 4.6 650.94.6 804.54.7 908.7 8.7 The
above comparative testing results, obtained through the main analytical techniques to characterise
succinate, fumarate and mesylate salts of S,S-reboxetine, are here below to summarize. Dynamic
Moisture Sorpt’iﬁﬁbGrH\Iimetrv Hygroscopicity tests operated by means of a DVS 1000 (SMS)

according to thig_grincipte

15 that mesyl
of the new su

the detected yptake (about
(loss of crystajlinity observs

the presence
above shown

10
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1 jsturerSorption \Jla mett S pre-reperted, show
te salt tends]tc?{gésﬁé Fé g}t{tlgh amc?fJJ% waaterYtup to ﬂf’%’t% FZH) while th} uptakes
ecinate and fumarate salts below P.5 %. Furthermore nesylate salt retains abaut half of

afterre eyLIIoTraup-an sho IIIUUIII tion-ofsahd-strlicture
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bf moisture 20ugdakbdepemiernirizedipisitvedetsatiamtin T ab}eté,{hﬁmﬁareﬂwmtt raw| data are
in Tables 3 an&ﬁ&g@v@igures 3 %dRAQ&W‘% 03110644 4l eCJ/EEO?’/%ZGl 13
Effects of
- Environmental Environmenta} Retention of wéter even ,
moilsiure
al Humidity. Humidity. when the drug is re-
uptake -»

No changes in

crystalline form

No changes in

crystalline form

(Figure 3)

{Figure 3)

exposed at lower
humidities

(Figure 4)

Differential Scanning Calorimetry (DSC)

DSC analyses were executed as reported above also on the samples recovered afier

DVS tests, executed according to the DMSG principle. As shown below in Figure 5,

DSC profiles of SS-reboxetine succinate and fumarate salts were unchanged afier

equilibration at high humidity according to the DVS test method (maximum relative

humidity of 90% at 25°C and equilibration up to 0.005%/min or no more than 360

minutes).

On the other hand, mesylate salt was affected by a complete destructuration indicated by

the disappearence of the main thermal feature (dehydration at about 50°C and melting at

about 105°C).

From the above comparative data the person skilled in the art will appreciate that the

new salts of the invention are an improved and valuable new tool in therapy.



Table VI Salt Succinate salt Fumarate salt Mesylate salt Reversible water Reversible water
Irreversible change in uptake dependent uptake dependent crystalline for due to Effects of on Relative
on Relative water uptake. moisture Environmental Environmental Retention of water even uptake
Humidity. Humidity. when the drug is re -* No changes in No changes in exposed at lower crystalline
form crystallinesforrg humidities (Figure 3) (Figure 3) (Figure 4) Differential Scanning Calorimetry
(DSC) DSC analyses were executed as reported above also on the samples recovered after 5 DVS
tests, executed according to the DMSG principle. As shown below in Figure 5, DSC profiles of
SS-reboxetine sucaingtg@nghiuapratersaltswearetinebaedged @ter aauiligyadien af-bighyhumidity
according to the DVS test method (maximum relative humidity of 90% at 25C and equilibration up to
0.005%/minBPREN T Thigh Sty 526 o5 hhe sHBMAEAt HiERftate salt was affected by a
complete destructuration indicated by the disappearence of the main thermal feature (dehydration at
about 50C and melting at anut éOSC . From the above comparative data the person skilled in the art
will appreciate that g fs HE SR inddrsibl e BYMRFRIFRY and valuable new tool in
therapy. 14 CLAIMS 1. A crystalline salt of 2S, 3S enantiomer of 2-[a-(2-ethoxy-phenoxy)-benzyl]-
morpholine, which is t%e fumarate salt or the succinate salt thereof. 2. A salt as claimed in claim 1,

which is thefumarate®hits SURES P8 HihSHTHIS P £ USRS Se succinate salt,

4. A pharmaceutical composition comprising a salt, as claimed in claim 1, as

active ingredient and a pharmaceutically acceptable excipient and/or carrier.

5. A salt as claimed in claim 1, for use as a medicament.

6. A salt as claimed in claim 1, for use as a selective norepinephrine reuptake
inhibitor.

7. Use of a salt, as claimed in claim 1, in the manufacture of a pharmaceutical

composition for use in treating a mammal, including a human, suffering from a

disease state treatable by selective norepinephrine reuptake inhibition,

8. Use as claimed in claim 7, wherein the disease state is selected from the group
consisting of addictive disorders and withdrawal syndrome, adjustment disorders, age-
associated learning and mental disorders, anorexia nervosa, apathy, attention-deficit
{or other cognitive) disorders due to general medical conditions, attention-deficit
hyperactivity disorder (ADHD), bipolar disorder, bulimia nervosa, chronic fatigue
syndrome, chronic or acute stress, chronic pain, neuropathic pain, neuralgias, conduct
disorder, cyclothymic disorder, depression dysthymic disorder, fibromyalgia and other
somatoform disorders, generalized anxiety disorder (GAD), incontinence, inhalation
disorders, intoxication disorders (alcohol addiction), mania, migraine headaches,
obesity, obsessive compulsive disorders and related spectrum disorders, oppositional
defiant disorder, panic disorder, peripheral neuropathy, post-traumatic stress disorder,

premenstrual dysphoric disorder, psychotic disorders, seasonal affective disorder,



4. A pharmaceutical composition comprising a salt, as claimed in claim 1, as active ingredient and a
pharmaceutically acceptable excipient and/or carrier. 5. A salt as claimed in claim 1, for use as a

- _medicament. 6. A salt as claimed in claim 1, for u$& as a selective norepinephrine reuptake inhibitor.

7. Use of a salt, as claimed in claim 1, in the manufacture of a pharmaceutical composition for use in
treating a mammal, including a human, suffe,ring?{%om a disease state treatable by selective
norepinephHF@ raFRIARE ARl PR 1t S S L REdOR e AISORAT i SHECHKR S5 AR is selected
from the graupgensistingoal @daictives-disetdersandmithekaWal syagideme, adjustment disorders, age-
associated learning and mental disorders, anorexia nervosa, apathy, attention-deficit (or other
cognitive) disorders due to general medical conditions, attention-deficit hyperactivity disorder (ADHD),
bipolar disarder, bulisua fetviedan Aibnig, fatigien shodearadpiehsqristaspetitanstiasgiachronic pain,
neuropathic pain., neuralgias, conduct disorder, cyclothymic disorder, depression dysthymic disorder,
fibromyalgia and other somatoform disorders, generalized anxiety disorder (GAD), incontinence,
inhalation disordarseime@lidatdrrditard & sWatcolnahaddintiorthrmatisardaigrdiivecheadaches, obesity,
obsessive compulsive disorders and related spectrum disorders, oppositional defiant disorder, panic
disorder, peripheral neuropathy, post-traumatic stress disorder, premenstrual dysphoric disorder,
psychotic didordergssaastuialaffectisendi8orderndd tisteeprdiedocherslisndial phalibiatespirotfic
developmental disor.dersd. selective sg\a]rotg)rillin d{gouEtta%ke érilgltggls%? d@sgﬁgeggg d?i%ts"i sygglrome, and TIC
disorders. § AL Vo HEE TR cIah ,rswchereln e‘né)uralgla iS postherpéetic neura?gia. 0. Use as
claimed in deémdBplvbdisinithresatiffoeioiatedisongdap isrfibbryddgiandldrisefascldinted in claim 8,
wherein the somatoform disorder is selected from somatization disorder, conversion disorder, pain
disorder, hypochondriasis, body dysmorphic disorder, undifferentiated somatoform disorder, and
somatoformi NOS.Ui2 abstaseddimediin @aimh&cmhdreimthetineortinencleds:ddiestedifeom stress

incontinence, genuine stress incontinence, and mixed incontinence.

13.  Use as claimed in claim 8, wherein the psychotic disorder 1s selected from

schizophrenia, schizoaffective and schizophreniform disorders.

14. A process for the preparation of a salt of 25, 35S enantiomer of 2-[o-(2-ethoxy-
phenoxy)-benzyl]-morpholine, which is the fumarate salt or the succinate salt thereof,
which comprises: reacting 2-[a-(2-ethoxy-phenoxy)-benzyl]-morpholine with (5) (+}
mandelic acid so obtaining 2S5, 35S 2-[o-(2-ethoxy-phenoxy)-benzyl}-morpholine
mandelate; reacting 25, 3S 2-[e~(2-ethoxy-phenoxy)-benzyl]-morpholine mandelate;
with a suitable basic agent so obtaining the corresponding free base; and reacting 28,
3S 2-[a-(2-ethoxy-phenoxy)-benzyl]-morpholine, with fumaric acid or succinic acid,

respectively, followed by a controlled crystallization process.



incontinence, genuine stress incontinence, and mixed incontinence. 13. Use as claimed in claim 8,
wherein the psychotic disorder is selected from sdHizophrenia, schizoaffective and schizophreniform
disorders. 14. A process for the preparation of a salt of 2S, 3S enantiomer of 2-[a-(2-ethoxy-
phenoxy)-benzyl]-morpholine, which is the fumarate salt or the succinate salt thereof, which
comprises: reacting 2-[a-(2-ethoxy-phenoxy)-benzyl]-morpholine with (S) (+) mandelie acid so
obtaining 29,8S 2-fa-f2lietvorydpiietoxgirivensyidndrpitoliheravigrisedalsy; reapuingerSXIsy

2 Lo CromoRRISIA Y RERTYA I RIGINS RIS UL S 0H6 beoid agont o ppialning the
corresponding free e; and reacting 2S, 3S 2-[a-(2 oxy p enoxy)-benzyl-morpholine, with
fumaric aciddsesesciflic acid, respectively, followed by a controlled crystallization process. 16 15. A
salt according to claim 3 which is characterised by a powder X-ray diffraction pattern (PXRD) which
shows main peaks at 12.85, 16.85, 21.20, and 24.05 degrees 20. 16. A salt according to claim 15
wherein the sait ha@xf@ﬁt}ﬁe@Cp@Wijm K¥-relpigifftactidrersintat (FXRB peaksat®wse §0218.10, 30.10
G 30,90 dopiES 0 e RLAST AR 49 wRSIP G sA s UlligLogyder X ay
diffraction pattern PX£ 30 22.05,°25.70, and 30.90 degrees 20.718. A salt according to
claim 3 wherein the dlfferentlal scannlng calorimetry (DSC) trace shows a sharp endotherm at 148C.

19. A salt aoggrding.lo giaim 2 hieh > shgipgierised b aovderyifay dibagtionpatiosn (PXRD)

which shows main peaks at 75, 16.65, and 24.05 degrees 20. 20. A ccordlng to claim

19 wherein tAgTsadtinapdttemePBotidarexkengt HFACEOApatiern. PRROYPdageees 8040, 17.40, 17.85,
21.30, 22.25, 23.20, 25.60, 25.70 and 29.85 degrees 20. 21. A salt according to claim 2 wherein the

differential scanning calorimetry (DSC) trace shows a sharp endothenn at 171C.
18. A salt according to claim 3 wherein the differential scanning calorimetry

(DSC) trace shows a sharp endotherm at 148°C.

19. A salt according to claim 2 which is characterised by a powder X-ray
diffraction pattern (PXRD) which shows main peaks at 8.90, 12.75, 16.65, and 24.05
degrees 20.

20. A salt according to claim 19 wherein the salt has further powder X-ray
diffraction pattern (PXRD) peaks at 6.40, 17.40, 17.85, 21.30, 22.25, 23.20, 25.60,
25.70 and 29.85 degrees 20.

21. A salt according to claim 2 wherein the differential scanning calorimetry

(DSC) trace shows a sharp endotherm at 171°C.



