WO 2009/076962PCT/DIC2008/050302 Therapeutic uses of compounds having affinity to the
serotonin transporter, serotonin receptors and noradrenalin transporter Field of the invention The
present invegiioidelates,to therapeutic uses of compounds having serotop@rﬂ;}gaﬂ%%gggnalin
transport inhibiting activity in combination with affinity for serotonin receptors. Background of the
invention Selective serotonin reuptake inhibitors (SSRI) have for years been favoured by
physicians for the treatment of many CNS diseases, such as depression and anxiety because they are
effective and have a safety profile which is favourable compared to the previous 10generation of CNS

drugs, i.e. Tieesapelitit itisyslion diavpaielgesha®is afRMd RSB erSignifisant fraction of
NoN-respoRensperteRlieBo 60 A a0k BENROARINGS FAl ERPRRA LA Aap G ARIMent. Moreover,

typically an SSRI does not begin to show an effect until after weeks of treatment. Finally, although
SSRI's typicrili BYeKSe{9dessqfverse effects than tri-cyclics, the administration of SSRI's often
brings about adverse effects, such as e.g. sleep 15disruption. It is known that a combination of
inhibition of the si?lgtgﬁ%e#aﬁr}]‘é%ng% er' %Igﬁﬁ %@%W%cc %ﬁ@o&?‘&}ﬂa%m{:i&ﬂa DS EEbtors may
result$n a fastdrandieasedpothébiidtgnicteirelid thadibedonreporieininatihecambination§ pindolol,
which is a 5-HT, A partial agonist, with a serotonin reuptake inhibitor gives rise to faster onset of effect

[Psych. R_@aé@&}na%@%eﬂ%ﬁrly, it has been fo_uqd tha_lt the combin_ati_on of a serotonin
reumake |nh|b|torSV\1|th a compound havggS.S-HTZC %L%goglstlc or inverse a??(;nlstlc effect (compounds
N

having a negative eHicacy AF tha BIEFPIE T RRISS N IR ST mEniyRLEe Y the level of 5-
HI in termiply sceas, fastweasimetio finiciodENSISi expsrisiehts WdMlldnAs e dherpeutic
effect of SERI compounds is;helieved tq be caused.hy.the increase in the 25serotonin level induced, a
combinatioﬁf;llec‘)'fgtlcr%\:eesﬁe8 %é‘fﬁ/?t?ggl would E#I%BW %@ eovrvt%lrgghssgtv8¥”i§t§etﬁ8%%5%(Eoeaf%gf?ﬁlﬂlfé clinic and an
augni@ntaﬁ@ﬁemii@oteﬁﬁéiﬁ)mme:tﬁ@_rap@aﬂccglﬁfe@cdfbmélsemtretdss;@&ﬁiﬁkgénﬂzﬂbi@&ﬁbyeral
newrotransIIERIRARe RIERIMALIRPRIBNAKE LN TR DR RRASHIR IS0 USTROCRIRIDRAN
particular, the cholinergic system plays a prominent role in"cognition, andpcompo nas a ecting the

cholinergidostpsiéiiiapenth Yomretestiigiicatiefur oY Rhdare arhbrgivfeshmitive éffipainménti€ompounds

affecting |Re Ul eRRRIA AR KRMRIAATRILNSHRAINPLAS AYSI8Teng ey may ag.quch be

useful in the treatment of cognitive impairment. 2 " Itis well-known that antagonists of the 5-HT2
receptor afilSHBsHidmAtBiLsaiomel STREofismbiras@bainy benasffitts tecrantgesicef sleep
disorgers [eupapharmacol., 33, 467-471, 1994; Bioorg. Med. Chem. Lett., 15, 3665-3669, 2005].

Thus compounds thj?trﬁagre SERT inhipjtors and inhibitors of the 5-HT2A/c and 5- HT3 receptor would
be expected to b ParteHHP et Ha IR ebisitke wRpnirmerris &I o suffering

from a diseasetthiay wooid benefis fepiamincgass italhasaretoninsieyaleSkehthatapriticintervention
would be xpe?pfggaéﬂjr?ive rise tg é%\%/et}r of the adverse effects e‘.fa@on sleep often associated with the

use of SERT Compounds  HEE S8 SUHR LA LRI AP rd B iihestel ) inRALHBAgARSL:
maintenanegh prabteontnvwitpinisomiisiieugipee ste doRtsMralasn onerkasee sirepdatepsys less efficient

sleepgincr, in-nacturnal awakenings, and fragmentation .of sleep [Hum.Psychopharm,Clin.Exp., 20,
R el s e R R
applicationvghblistrepbasd O 12003HPL282: disditises angrthegonspoutitict (compounds having '
442-(4-me (2 iperidi s afr ase and the.corresponding HC1 salt. The
compoundi?g(ggg)%?t)ggﬂt%% éé %%n% ]}?%g%#%gle&feér%%ﬁ%h% gﬁ?\%%g% g@%ﬁ%fﬁ?@ﬁ%@%@é@%éﬁ and is
said to belenicisrmb arantreneefuatibotivicdisorierseengritepreB8ioroamd Hiiety.the WO
20071144065 deciearivdher Raunaeeical yses of & 1e Lmptighenyiaylighyhehenylipiperidine
0

and also that the compound in addition to being a serotonin transport inhibitor is a noradrenaline
trangport FEAHER ARG LR dsesly s FRTBIHEos M TiRAcast StiaTs rdddpmolyanthansroglsadvé fiergic
receptor. Siumptatic fthe INVRNURNC and BR RISSERLINVER IR RaEJRURthihaLR-adalitign tp Jpe already
known phan-nacological profile, 412-(4-methylphenylsulfanyl)-phenyl]piperidine is a potent inhibitor of
the norad’Bh AR ISP kB KR dAPYRfagonist of the serotonin receptor 3 (5- HT3). Accordingly,

disclosed herein sye-mictbads afskeatingreastainiigassrs MRS NG the administration of
442-(4-meth I(@henylsulfan lr{)-phen I ip?}%diﬁe_and_pharmaceutically acceptable salts thereof to a
patient in Heedf terEaon) tg;,,}g% HhERR HfEaiSHITsTY 8 R iaa Ap thih L dedp cognition,
442-34-methy iphenylsuifaffptyphenyllpiperidiie astnhasmacsutisaliigecentpienalisdhesgof in the
manufact%rfe of medicaments f{)r he treagne&l of certaign ﬂi,?eases. 3

cogniive impatrment. Compounds aitecting the 5-HT5 receptor are known to affect the

cholinergic system, and they may as such be useful in the treatment of cognitive impairment.



In one embodiment, the disclosure relates to 442-(4-methylphenylsulfany1)- phenyl]piperidine and
pharmaceutically acceptable salts thereof for use in the treatment of certain diseases.
Inoneaspect,thereisprovidedtheuseof44244- methylphenylsulfanyl)phenylipiperidine and
therapeutically acceptable salts thereof (compound I) in the manufacture of a medicament for the
treatment of depression associated with IBS. Figures Figure 1: X-ray diffraction pattern of the HBr
addition salt of compound I Figure 2: X-ray diffractipn pattern of the HBr addition salt, solvate of
compound | Figure 3: X-ray diffraction pattern of the DL-lactic acid addition salt of compound | Figure
4: X-ray dlffractlor}tp‘ét’t’é‘f‘ﬂ WS AR NS FathtiontShar et P Brahib SRR nikklive with
L-aspartic aeidl Figidias: drgprdiffraction pattewsebilithenl -tsparietacia additidncpalidispddate (1:1) of

cgf;pound I[Jié&:iﬂ%}fa%’%&ﬁ] L3%sm@rtmci©@9m&)§g KAy dmcg‘% q?tt@m%ti@;@ @yéggnicda;id
addition salt (1:1 compound 1 in_mixtur, utamic ac ek e’/ X iffraction

pattern of the glutanc aci Ition sa com sound 1 glure ray pat ern of the

malonic aCIH%dﬁﬁfﬁﬂﬁOéa‘ﬁoﬁldl}’%%B?ﬁﬁ@qubF Q%WH}WguVée 1XUré]§Fdﬁ?Pé%W§h ?fa%f@rlﬁtﬁf@the malonic
acid additiomgaitrofigam patirmds |2 jpfoniffagugeibd Adetyishotimevlevkldbindhie fpsefrantateastex and

ventral hippgcampusiRan admigisiration ol crmpeHRdd &Hamesid beDapaminadeys!s inprgfrontal
cortex upo adm| [Pt(ﬁat'og of con%Po%Jnds of theigrese t invention ta;c ddescrl %oggﬁhe invention
The presen Fivention refates o the use cC(’)nmS ofpnd) whmﬁomaﬁ ?2”(21 he use™o

methylpherSyBPEAYS)- SiRess | piyerginettasts pﬁ&ih‘ﬁce@ﬁ%’éﬂi}ﬁ%cﬁféﬁtaﬁl@ﬂﬁal@tﬁé’@bf e structure
of 442-(4-metiyipheny|gufaieyk) ik nyilpipesidingpiessWdREGOAU6ALI62RESTDI2P0BERIZ02 4 In

one emb°d19§§@f§é51@@%@§a%@§@|¥r?%ﬂgﬁ §@|£§<§{‘Eg%c'%ﬁfj g&éﬁgﬁ&f apids.that are
non-toxic. Sajd s Its de s adeé %eﬁ@%dz’ﬂsfuo? cg eic fumagé I%ﬁ?nzmc
ascorbic, stcéHit?” Shigiené %ﬁ Ifoffc, & r%’&ﬁ'?%ul?t}n efit, propionic,
tartaric, salﬁi’)/ﬁ'rcs,‘?&tﬁ@%}uconlc lactic, malic, malonic, 5mandelic, cinnamic, citraconic, aspartic,
stearic, palmitic, iwﬁemrghymﬁ@patamﬁp@hemlgiubaw@sbwmgmme dheorbyline acetic

acds. 25 Wl 35 6 B R TR OFSIATIB-iATRARE"MIne, Said salsmay alo be

made from inorganic salts, such as hy bromic ric, sulfamic osphorlc and nitric

acids. AddifiBRERSETTRsAd s IiShErRMAR RIS fﬁp&%&’eb\? @QBFQ“BHTO gﬁeséli??ﬂ&ﬂ}ment the
invention pfovidestthendktof ddpatrgtbprovide daod togound hisimohthecreecbastaiffeativen-crystalline

form or the&;y@r&ggblg@c(ﬁ@gﬁﬁhiaﬁ gﬁxgg}line form. Oral dosage forms, and in particular tablets
and capsules, are\ggeibgga{%&% }/ éaaﬁlg,[nts and thaec e dlfa| gagg‘ 4{ du ?p% e qase of

administration and the consequently Better coriy pliance. ts an psu 1S preferable

that the activaiyhedREnSrae E‘r‘?&ﬁﬂ%é Sth %ﬁbté?n%aﬂwaﬁ IBGHIIBARA REEI StARTRESTAR in
particular prowigted: itrikipiot:t e shychoictdoliveacib gaitt inhirystals aseatdpdivet priegert-ifiVention may

exist as solysiesH®, I@&ﬁ{g}sdﬁm%@y} salventalegulgs form part of the crystal structure. The solvate
may be formed from water, 20in which case the solvates are often referred to as hydrates.

Alternatlvelgdmgp@@ﬁn@ymﬁemmﬁd from other solvents, such as e.g. ethanol, acetone or ethyl
acetate. The exact amount of solvate often depends on the conditions. For instance, hydrates will
typically loose watBtagteieneriperioise hevincfeusédtor agnthuidédativéonibgicilycsTdebreased.

Compoundshivhistodgiost phefige orwichahahgesiyl e wheneangiinmse sSkch ape:g. humidity,
change are; .y iior of the noradrenalin reuptake, and an antagonist of the serotonin receptor 3 (5-
HT;). Accordingly, disclosed herein are methods of treating certain diseases comprising
the  administration  of  4-[2-(4-methyiphenylsulfanyl)-phenyl]piperidine  and
pharmaceutically acceptable salts thereof to a patient in need thereof.
In one embodiment, the disclosure relates to the use of 4-[2-(4-methylphenyl-
sulfanyl)phenyl]piperidine and pharmaceutically acceptable salts thereof in the

manufacture of medicaments for the treatment of certain diseases.



25 generally regarded as better suited for pharmaceutical formulations. It is noted that the HBr addition
salt does not fool' hydrates when precipitated from water whereas compounds such as the succinate,
malate and tatrate acid addition salts do. Some compounds are hygroscopic, i.e. they absorb water

e expesed RO SRR IR .onﬂf@“@gﬁgﬂ?ﬁ? ¥

compou 1o 30 resented a p arm eut aI E%I dry
formuatoR L S A e o RS kSO EHE: ST gl oL SRRl with ow
hygroscoﬁWaW S2("}@‘@/076962PCT/OK2008/050302 5 For oral dosage forms using crystalline
active ingredient®it is @iiSo bewpfictial if §witd crystals ar@weéidddefiedl. Inubre predent ddRtékt, the term
"well-definedhytphanytulHempBahaityigiitiel sinichiodn etiyripeveibdbfinedepablbatthe raiedoétween the
ions formirghrsalt is the tatiehatineenspalkintegessmenehias th tedndods bil depplssiihone
embodimept, the acompeinds of the present invention are well-defined crystals. The solubility of an
active ingredient is also of significance for the choice of dosage form as it may have a direct impact on
bio- availapwtinggr oral dosage forms, a higher solubility of the active ingredient is generally believed
to be benefiCial as it increases the bioavailability. Some patients, e.g. elderly patients may have
difficulties s¥aRdwikgaaBigiactnn nastsia o is g&@ﬁ?&@%ﬁ%ﬁ%ﬁﬁﬁ%%ﬁematwe avoiding the
need for Jugiewing-talslétSriatoripettortimit v Bindd oimsatr ad drop sotatimrundsinecessary to have
a high comcgnisatioh ol thdtactive ipgredieftie Iie-satitiandudiin@geaih séguirgsantigh solubility of the
compoung; AssSoXRaN dalig ok balagliG aaid L-apparticagidialidarain aoid, dluinisaaiand
malonic aﬁ%%%%ﬁéhs £xggptionally high solubility. 15Crystal forms |mpact the filtration and

processmg rogogrtﬁio 3,68 Poun attlélre}eglletlggrged FcrE:&_Ystals éen ft?o%e‘;rarf |ff|cg 1h?ndle ina
production nwronmen ¥ a8 filftation Becomes more Gifficult and fime consum|r¥g R exa’ crystal
form of a GRVERPLAH %Wd’étﬁé%ﬁ ithd-8sPiETititions under which the salt was precipitated. The HBr
acid additfogusalf uSetirtihisasteseprtieventidie glotinirecibasdtipadsadbiate ¢ cepstaryahén
precipitatésl :20frane wettkaglotpmdeticidaisharig grapanol, but crystals of a non-hydrated folin, which are
not needIeighﬁpedxwéaﬁalfﬂﬁe@&ﬂﬁmlﬁaﬁi@]@g@@i@ﬂatﬁﬁidfmmtemtqaevjdm@owpﬁxm filtration

propertiess; ., I@ble 3 Alferdeni s ieRes NG Abhit ectie Rtinntia salipted salition of the salt.

This propert |s of |mportance because moisture can never be completely avoided during 255torage
and the accumu isture will give rise to a pH decrease in or o blet comprjsing a low
Resultlnggﬁlg%ﬂ?a g %%88%3@@@% fhe. TrdpBE AP s, St i F@&ﬁﬁﬁagph ﬁmy give rise
to corrosi f process equipment if tablets are made by wet granulation. The data in table 3 suggests

that the HBguiHCl0ard-etgipiwbeidleddition thalix eiiap el superiendnvbits sk bfmcic@0nonposmbodiment,
the compagndnisediih bicprgsanidiivention, i.e. the compound of formula 1, is the HBr addition salt

In one empedig thB cameYAd o8 BrRsenPYantaR: it Dl lastisAsitk addition salt, and
in partlculﬁlr t, WO 2009/076962PCT/DK2008/050302 6 In one embodiment, the

compoun use |n t e present mventlon is the L-aspartic acid addition salt, and in particular the 1:1
salt. Iy ﬁg&#} %%ﬁl& dlil.‘the present invention is the glutamic acid addition
salt, and |n particular the 1: 5In one embodiment, the compound used in the present invention is
the glutan@&cld’@é‘?}ﬁloﬁflé(ﬁﬂtl%dﬁﬂ%@?ﬂéﬁlaﬂlﬁe‘?‘l it compound I, which s 4-[2-(4-
methylphenylsulfanyl}-phenylipiperidine and pharmaceutically acceptable salts thereof.

The structure of 4-[2-(4-methylphenylsulfanyl)-phenyl|piperidine is

P



In-one embodiment, the compound used in the present invention is the malonic acid addition salt, and
in particular the 1:1 salt that is found to exist in two polymorphic modifications a and [3 of which the f3
form is beligygdd estige most stable based on a lower 10solubility. IR mRadimant, the
compound used in the present invention is in a purified form. The term "purified form" is intended to
indicate that the compound is essentially free of other compounds or other forms, i.e. polymorphs of
said compound, as the case may be. In one embodiment, the compound used the present invention is

the FIBr additionjgalh J&iRoaisiystating fardilcdn: Raricuas iR ouniied:foem Ay riburtars embodiment,
said HBr salt has peaks in an_X-ray powder diffractogram é(CRPD) at approximately 6.08, 14.810,

19.26 and?SEISES0 2 RPIHIBARG ARdr-alid s SR i 4824R KeT T EE GesiceduiGURE'S:  In one
embodimeninthe, comRetRGUESH, kuibRipresent,iBueniarissthel Riilactielasidsaddition salt (1:1) in a
crystalline form, in particular in a purified form..In a furiher 2Q0embodiment, said DL-lactic acid addition
salt has pEHROSH P e U SRV 536, SHETS: £4 A L7 DM e T S A said DL
lactic acidragiditng salhhak sritdRRR, aspdepictechi figlie (2, itadonanelecnliodiaenboimadmpound
used in the present invention.is the L-aspartic acid addjtion salt (1:1) i rystalline form,. in particular
i o puriich IR ALY e 5B oot et L Mo R Byl and s
peaks in aXRRPR dttapprokimpieliint] 05 2014 636B0 bnd12k: G20inmne eatilsotlicherst, said
L-aspartic,salt, \wvhen mix ith.L- tic.acid, ha : | in,fi e
em bodimeh t,rgalél) %13@1 agrli%élﬁggcgljdk a |t|01?f g%ﬁ%%’f?y%?ﬁi%%%?ﬁ%%%%ﬁ% %Lﬁlr%i#é%%r!ﬁne?% a further
embodimenttssaiilisted pafiic abld addrivnisdi(tahirdle has peaks in a XRPD at approximately 307.80,
13,89, 14.10 and 13,6320\ AuF SPASIAGH, 5811 <AL peslion,aall ydhaa, when mixed with
L-aspartic acid, has an XRPD as depicted in figure 4. WO 2009/076962PCT/DIC2008/050302 7 In
one emboeirBrEnthbig e potifigeUuse i amepraseating Ertoarid e dochlaric asid sdidimien salt (1:1) in
a crystallingfgsmningpgfticular in a purified form. In a further embodiment, said glutamic acid addition
salt has peaks in a XRPD at approximately 7.71, 14.01, 19.26 and 22.5720, and in particular said
glutamic acid saltHERHEEERIAS HlREHT AP AGHyaPstEch At M4 sersteEeHiRpibfed in figure
?i b In Oﬁﬁi@ﬁ?@ﬁdj”_ 'ﬁ]ﬁ%eﬁi@aﬁ?fﬁft&%ﬁﬂtﬁﬁ@fégﬁ?@d@é&ﬁedﬂﬁﬂ'whﬁmk%}g&a@&lmm%éﬁi%additio_(rjl salt
:1).in a crystalline twin, in particular in a purified form. |n a further embodiment, said malonic aci
addifion sAIEHAR R AT THAY PR AR ?ﬁpé‘%éﬁb%?fgé‘ﬁ%[ﬁ TRy 1677 AEHTIHBS and 24.0120,
or said majprialiaid mashitiemsaltiiscthecdOl3fadm iaod iakipeaks in paXRRE atappoxinaiely 6.08,

10.11, 18.t 5 gng 2%12612%a3d ig particular said malonic acid addition salt has an XRPD as depicted in
figure 7 or YUY ORE €hiliodiment, the compound used in the present invention is the glutaric acid

addition salt (1:1 irysaatyystallinehfofirestnpartiotitar mag pusifiecdébrarsin.a fuythas eddediment, said
glutaric acid,addition salt has peaks in.a XRPD at approximat Iy 39, 1511.70, 14.05 and 14.5820,
and n partii i B E R AR ORGSR e 00 R0

phara@acologmlpcesnél@f &;@mﬁ@g@gﬁ@n&fm@éﬁm hmim&nmmddréh@ﬁﬁw@pmm brz_nhibition
and 5‘HT%&H{Q@%&%’“&h@?9&%&%&!@&?@&9@ee?ﬁéﬁé‘fs‘éQé“&H{%Lﬂ?%hm%Xé?ﬁe?%rﬁhc%@aﬂ%ﬁfh@ in the

treatment of pain, e.g. chronic pain [C/in. Ther. 26, 951-979, 2004, 20 Exp. Opin. Ther. Targets, 11,
527-540, 2067]vals faléen wep eida prdvideddiiienamipnénstatrsnaydates sripoimre ilyd epssfifaintthe

treatment of pRIR(RMPELRCMAY-BSLseH PR EaRtMEN] o RaiR.05dNhe rRAHNaR:ef Pain

associated with other diseases, e.g. CNS diseases and in particular depression or anxiety. Data

presenteddf BOLAHBIELEHANE FHARED RIS LM °atraFendiH PRY<HSR 9 e lxmidity. change are

25  generally regarded as better suited for pharmaceutical formulations. It is noted that the HBr
addition salt does not form hydrates when precipitated from water whereas compounds such
as the succinate, malate and tatrate acid addition salts do.

Some compounds are hygroscopic, i.e. they absorb water when exposed to humidity.
Hygroscopicity is generally regarded as an undesired property for compounds, which are to

30 be presented in a pharmaceutical formulation, in particular in a dry formulation, such as

tablets or capsules. In one embodiment, the invention provides crystals with low

hygroscopicity.



25cellular level of acetylcholine in the prefrontal cortex and the hippocampus. There is longstanding
clinical evidence that increasing acetylcholine levels in the brain is instrumental in treating Alzheimer's
disease andg9ganitiMesygpairment in general, cf. the use of acetylcholine ggterags ihnikitgss in the
treatment of Alzheimer's disease. Data presented in example 5 shows that compound | effects an
increase in the extra 30cellular level of dopamir%e in the prefrontal cortex. Based on the improvement
in the executive and cognitive functions in Parkinson's patients upon treatment with dopamine receptor
agonists or d0Dayﬁmﬁl%%%é@&%@E@&M&Pﬁﬂ@%@@%ﬁ&&ieﬁ@% Y dMEeial if said _
2009/076962PCT/91C2008/050302 8 significant role for cognition. Cognitive impairment is common in
geriatric d&preakicHe orelhdksdred.dn drsoPEssis St aHxIE s Fitth evslapiisap inatisHeatHeeangs shown for
the compogiagth&iseetindhe Py esertiiayention suagest thabibeseaompaindsaia sarfvhinghe
treatment of dePression or anxiety in the elderl?/_@g{)ulation. 5Cognitive deficits gr cognitive impaiiment
ti

include a dBRHARIRCEGHRBEH LRSS SPEbEhitle! dorrams | & o HrdhaRG TRERIIREHtEistion and
vigilance, eryahied ding apd e nesnivsual earisgnandmeimory, reasoning and problem solving
e.g. executive function, speed af processing and/or social cognition. In_particylar, cognitive deficits or
cogniive mpahmidi L A EA(E SR Rt - Ror AT SARE R Eries SHARTES cfficuly
10in understandingnpedracenciriratinmdnopditnentabiigblém cal\doggpdommentagiiedifficulties in
expressing thoughts and/or difficulties in.integrating thoughts, feelings and behaviour, or difficulties in
extinoton 1 L SR A e A RS e tendec
to indicateatreél gifiiz. sodhansisssl meekdiahgeaiiysimanbembiditmsnt seathpougdabhay aibo be used
for the, treafment, 1. PRAHBALS W %{L]sﬁ LIAN-1R:A- O 'W%@F&?@%ﬂ&%ﬁ%ﬁ%ﬁ%%”m :
another CNS disorder, such as affective disorders, such as gepressmn; generalis epression; major
depressiverigoidbriathdelarordersont lidinsobavasdl srdetssaisdedevandishriendigoraon
obsessive &HM%Q&?&H@‘E{iiﬁ@fiﬂzs%ﬂm&ﬂi%}h?&r&g&%?%ﬁﬁ@&% Ao daspatia; ADHD; age
associated memory impahment; Down's syndrome, rzfptop ane hydrolase gene mutations, or
20Alzheimangigxh#s shovigg e Intlailrdnsidammarriie ks sluirpie reisloglgisieasion, such as

e.g. major SRRpasive Liacieros @R Aisesders MPnimsemsigxtend be secondary to depression
in the sense that an imProvement in the depressive state will also lead to an improvement of the

cognitive impairnfepi i AR dFRAR sl M RASH B S RER RS tRfe GRIBAIERS - aMeed8 indeed,

independefat-fiem:-gepiessianobemnstanar.uiiusies iiave shevwnporsisianstagnitygimpahment upon
recovery fi’om degressi(g]éJN?évo s.Mental Diseasﬁigl‘%, 748-754, 197]. Moreover, the differential
effect of anticEPraSiaits oAt SR 4Bh RRTEEBRitvE FRpHifHE SRS At WhB8Y% to the notion
that depredsjendngd. eaghitiventinjoais meltt arel¢hdrpedident, mikeiieftanTie-Mprhid Catdiians. While
serotonin %quréo(rladr%nalin m?dicam.ents rovide ?O gom argﬁlaetei(rin royatj-@v%}tg in depressive

ed 11t the Dresent mvention ws necdle-shape 5 &1 precipiiate .
symptoms, severa} s%ud%s ave SNown gEﬁ&lt moau atlonpo ‘tﬁe nora %nerglc syéfem oes not improve

the cdgynitirerfuribtivms asmuchi asdpropemih modatatibnofBraim Red:aBdl o158, 84i6:350 p2002; Hum
Psychohaimagel o A9, 2009 0T090RET/RIGRO0BIOR03080, s coOMtve effects
of compound I also akg it useful in'the treatment of psychomotor rétardatiohi. Psychomotor
retardatiorflisaien acepagéd by cognitive impairment and reduction of physical movements in a subject.

Psychomotor ret%rgﬂy@%@%&g}@%@ﬂ@s@ﬁmg?mQ.em'@ 5 WAL LIS IDAICAING UrSRYELE.

depression. Patients suffering from 5psychomotor retardation have difficulties in handling daily -
activities, BhPIRPEFB5EIRG IBERIERERO ASHIG BB BBIaTn AstePASRRIsiabsImitsd quieamovement,
suchs shappiind (HCAPRANAE INeSRaaNHSed R Pudtple Aoae clinical tiawhereip 70 healthy

volunteers were administered compound | at up to 30 mg/day or Ellacebo. 49 subjects received active

compoundSRETHNE e & raeéive ath ke BRi A arXi R SAUaRG Blodlr1vspiest 67l Withetmeasured
during the [riakcameanpHahtieshig iestslesesseredhatr sigsguaialay atambRloas: Pragsusewdihis would

oses, and EBMELEIon T B ALEEFR B ISGHT: e FRbtHEl SR AR I FyPlrension
or patientswilipinirerseek isdpedthypertension.
30 In one embodiment, the compound used in the present invention, i.e. the compound of
formula 1, 1s the HBr addition salt
Ir one embodiment, the compound used in the present invention is the DL-lactic acid

addition salt, and in particular the 1:1 salt.



15The broad pharmacological profile of the compounds used in the present invention suggest that they
are also useful in the treatment of depression in patients who do not or who do not adequately respond
to treatmentyithyailsckhe unique phatinacological profile of compound J, ,iae compound
useful in the treatment of diseases selected from depression, such as severe depression, psychomotor
20retardation, dysthymic disorder, cyclothymia, mood disorder due to a generalised medical condition,
substance induced depression, recurrent depression, single episode depression, paediatric
depression, atypigalgepiassifRe ROSESI gﬁpﬁg asi-g gxhau %ion depression, depression
associated with gastrointestinal pa“m, sucﬂk@s IBS ?isrrllterlg’le YOW s;%v Pgﬁ)”l%is };1 eﬁ%@?ﬁ%&?lﬁf/’l,dirritability,

fatigue, and§éfliqaskioasBFEssIHAY thewy Bédy disease, 25Huntington's disease, or multiple
sclerosis, general:Agieh SURAL aRcociABthW iAol AR EHYE diROTR (AR depression

or anxiety in patients with increased risk of hypertension, depression or anxiety h patients with sleep
problems, &Rtk gdiiadrasruke he difedt dementia, mild cognitive impairment (MCI), cognitive

impairment in schizephsaiadanfarkiesemp liseass: a0k ASRACIAELSRYNIVE IDRAIMENL vascular
30dementi%£f;eucari sis, small vessel disease, cognitive impairment associated with affective
disorders, éHogsS%%ﬁ&Q}dW%@rg}%& fEpression, major depressive disorder, anxiety disorders
including generallmoxietyntistinder ahe panicdisesdeinahs Qssive: GO Ve RisarisSrhizophrenia,
Parkinson'asdgiggg%ghda%wienntial,tA 'Stgemgnt'a, ADHD, age WO 2009/076962PCT/DK2008/050302
10 associated memory Impairment. BE%hS Shis PkﬁﬁfBﬁ%Wé’rBfﬂ?@‘ﬁBﬁ]@ mutations,
epilepsy, treedriatatidorain anflufyo Driisheig §rd sy ndteme-ie-bPerR-PoshPeRsituR dysphoric
disorg?r, pqamggp ical crying, autism, obesity, anorexia, bulimia and binge eating, impulse control
disorder, in ermittent explosive disorder, kleptomania, pyromania, Spathological gambling,
trichotillomania, dondacndisdnden;, bhevaupostie ssedhiahichatiguersy¥adramanGirsadiag Hythm

disorder, R isarder; s -disordered breathing; Jpnea syndrome; behaviqural disturbances,
behavioursc'a'?l Slsﬁ%ﬁbgﬁgéise ﬁ%ﬁ% e’l?jle%?}%ee 18\5}30ﬁ%?éﬁgé[%aﬁ%ﬁ%lggoﬁgd&ﬁs%e&%%ﬁ Harr e
compulsivecangedsrriothsp éomsn. disotgmogdsodiatéd cvitp AR Bs Aspargeris $endrome and autism,
aggression and ggitatin,in, 1Qdement lzheimer's disease, insulin resistance associated with
HPA-axis hyperactivity, Whipl_ash,’fgear%)r‘g%%ri%?&%\%%&g%ﬁ%mﬁﬁ%5%153?ar?dst&agrlh 6?5?&. Sﬁt In this
contéxt, séva e iEphasdismisimanigeldndningivafied Epreskionfwtereimithdipatie st idddRes:above 30,

such as ahaygcaRah a3 andhauADBS srales P80 Ana fIRedIMRL, g (nvenfian provides

a method for the treatment of a 15disease selected from psychomotor ation; severe depression;

dysthymie?8ik e 268y erstig patiqHenerih SPd spld hes wn XGdiie ralibspic b ttidadweridition; substance
induced depressiani(GHHRTARFPIESMpSIAAISB0'SPE JRRLGSHION RARTIAB AgRIEssigp: aypical
: Wi

depression; s_o_st-stroke depression; exhaustion depression; depression associate

gastrointe¥HEHPBAMH! (BS) BrueesrYsmfprmyinmmc i doe, rmded foamxiousiughression), 20 Lewy

Bodyaliseas@okitpingion Dliseasacrs m&w&hes%lﬁg)ﬁ@kg%%rﬁ!@*m%wpgﬁsamﬁ{e§§%ated with
pain; seasopal affective disorder (SAD); depression or anxiety in patients'with increased risk of
hypertensfolt depresdidn bramde’pdrihatisstian idside ppristehaddtion sale haeendidtiBers acute
stress; dempniial mitheRgnitive impairment (MCI); vascular dementia; leucariosis; small vessel
disease; cognitive impairment associated with affective 25disorders, depression, generalised
depression, majo? G FELAE Lo e CoRRaRY drsdrifdis BrepualaARisr ditsrlassaitadidorder,
obsessivexddinpuiaiveldisandesnsedlizaphrenia: Rakingoms Yisease idemsntia,AlS dementia, ADHD,
age so%%téed merrtjor%g'l pairment, Down's syndrome, epilepsy, traumatic brain“in'ury,rAsperger's
syndiome. and thptoph: W&Fgfaé%%t%fﬁhdﬁg?ﬁbﬁtﬁ%ﬁnfléﬁabﬁ%éh% dal#dysphoric
disorder; paphetagital30c0gmgnadis oy sivesity2 aoorexian bulinig Ringsealing: impuisegantrol
disorder; intermittent explosive disorder; kleptomania; pyromania; pathological gambling;
trichotillomianias Cor d‘ﬁgg 'é%ﬁ%ﬁéﬁ%ﬁfﬁz@ﬁi;@tr’é%@cﬁ%&%f&%ﬁg}ﬁ 18icctt ol &g iFER W ERthm
disorder; skéep-dipardercideaiidinosdried byaathing faynapncs syeHameshehaiowak,
embodiment, said L-aspartic acid addition salt hydrate has peaks in a XRPD at approximately
30 7.80° 13.80°, 14.10° and 19.63°26. In one embodiment, said L-aspartic addition salt hydrate,

when niixed with L-aspartic acid, has an XRPD as depicted in figure 4.



WO 2009/076962PCT/DIC2008/050302 11 disturbances; behavioural disturbances in the elderly;
behavioural disturbances associated with dementia; compulsive and attention spectrum disorder

associated Wi abbsAsperger's syndrome and autism; aggression anceagistiandindesmentia and
Alzheimer's disease; insulin resistance associated with HPA-axis hyperactivity; whiplash; fear of flying,

Selevators or small rooms; and amblyopia, the method comprising the administration of a
therapeutically effective amount of compound | to a patient in need thereof. In one embodiment,
the patient to be Iﬁecﬁi@(érﬁl%iiﬁﬁ&ﬁ,%%%%ﬂhﬁ'%éﬁ%n%ﬁ%e%@'&%%ﬂﬁﬁﬁ@ﬁ?&éﬁ%t%éor-

In an embodiment, the compound of the invention is administered in an amount of 10about 0.001 to

about 10033GAQT BoE{ Weig peratine o fanedioiar Hbeayeied{ams My dhsfom about 0.001 to
about 100smedd@nhedysweightaeidals aelesakhtampaheut Q. SREDahopbRA Melkg hady, weight per

day, administered in one qr more dosages such as 1 to 3 dosages. The exact dosage, will depend
upon the ffédlienty 4hdote df %1%rﬁ?r%ﬂrﬁﬁ&ﬁ?ﬁfé@@@%@@?%@?&?%h(‘j" BemhBrxFd svitfition of 15the

subjest tregigsntbaciaiibaard:seyedtyeHtRepeRdts6: eatedhasd any concomitant diseases to be
treated and other factors %/i ent to those skilled in hgn%rt. A typical oralég%sa e for adults is in the

range of 1-100 /A BT LoHiPb it ST RIS ER I B b TLIPHLT 15 8561525 mgday.
This may typitallyshe @chievadiyytiienadoninsiratinkatOid HPur gk diem as 2-Rbikag, such as 1, 5, 10,
15, 20 25, 3Q, 40, 50 or 60 20mg of the compound of the present invention onc wice daily. A
herapeuiEAY BT GHOIRE 574 EORSBHA S b Hara S a A REL ifciont to cure,
alleviate ogpaniaiiy@ryast1he chimoal manfestationsobagivan tisease:aicthisicompalicatinns in a
therapeutic intervention comp_rising%%}eatadminist[ation of said compound. An amount adequate to

d
accohplisA-{RISiEUEHTRFHS T %aﬁrg?@ﬁrgeﬁv‘é%%ﬁoh%%%Hé-%éﬁﬁ%%-%?éﬂme dfounts

sufficient tp-¢leaAigviaie cHipati@lyarastdha dincrRranieristieusoligeivepdisease and its
complications in a treatment comprising the administration of said compound, Effective amounts for

each purpose willdd}5eTRCSATRENS 0 ARMBPHIY HRSEARAIGPHTRAR LY TRAPAL (1S SHiRt &Hd general
state of thedstijackiitwill he Angerstoedihal teiempinimganppgiapfiaie dosdgeharay be achieved
using routine. 3Qexperimentation, by. constructing a matrijx of v and testing different points in the
e, W RO R ST A SR WA BEEBh A D SR R e mment: and
"treatifig” d$.0688d hefeimmeans -tk managemariiasuticaieadt aqatidai for thie psrpoS®Rebeambating a
condition, such as.a ¢ iseage or a disorder. The term WO 2009/076962PCT/01C2008/050302 12 is
intended t %%fﬁﬁsént E¥01°spectrum of treatments for a given condition from which the patient is
suffering, such aSiadphinistratiogief the fHetofecompadrid-toalipmiste dhretsymptadmsrad:caghiplications, to
delay the progisssign.afie discase. disorderoriondiion, fa allewiate pr ielih he symprgms and
complications, and/or to cure or elimina e disease, disorder or concﬁtﬁon FsWwerr 3o prevent the
condition, panéveinlyrevdultionlis tedeenddisiond.asciivemegriay Efven aerd Aar250fH Hatlidt for the
purpgge of; i e-dj ,1CQRdItigR, [ . ' . dmini [ the active
ComBaundots ol e ey 0 e By e APl e
(preventivé)aananthevagdutiosciutanivey tresmaene treinwoosepraradd aepdst wethie thedrabneThe patient

to be treatggljs, 1Q,prefrrakly.Adnasimah i pamicy BIR JHEPAROSING. o clisons.cmbadiment, the

invention relates to the use of compound | in the manufacture of a medicament for the treatment of a
disease sdledtedSpRTBEYERGIBISEStardation; severe depression; dysthymic disorder; cyclothymia;

mood disorder dygipRgansialissdmadicahorndiionsphsiancarinduaeth depessian ckagurrent
depression; single episade depression; . i
25  cellular level of acetylcholine in the prefrontal cortex and the hippocampus. There is
longstanding clinical evidence that increasing acetylcholine levels in the brain is instrumental
in treating Alzheimer’s disease and cognitive impairment in general, cf, the use of
acetylcholine esterase inhibitors in the treatment of Alzheimer’s disease.
Data presented in example 5 shows that compound I effects an increase in the extra
30 cellular level of dopamine in the prefrontal cortex. Based on the improvement in the

executive and cognitive functions in Parkinson’s patients upon treatment with dopamine

receptor agonists or dopa, it has been suggested that the dopamine level also plays a



15paediatric depression; atypical depression; post-stroke depression; exhaustion depression;
depression associated with gastrointestinal pain, IBS, abuse, hostility, irritability, fatigue, anxiety
(anxious degigssionyck@Wy Body disease, Huntington's disease, or multigle-sgiesasissagneral anxiety
disorder associated with pain; seasonal affective disorder (SAD); depression or anxiety in patients with
increased risk of hypertension; depression or agxiety in 20patients with sleep problems; stress related
disorder; acute stress; dementia; mild cognitive impaiiment (MCI); vascular dementia; leucariosis;
small vessgldliseasesRagP e MpAlrBIERGE ASSAFRIREItSHACIY & PSREHR! JeHRRIBISION.
generalised depression, major depressive disorder, anxiety disorders, general anxiety disorder, panic
disorder, @ﬁgé%%wee-&ﬁﬂﬁﬁﬂ%ﬂ%ﬂﬁ@ﬁ%ﬁﬁf&tﬂ%ﬁﬁ%b&ﬂaﬁbﬁ@aéﬁ%ag@; f9efhentia, AIDS

dementia, AR5 3G assaciteshMArenis eRalE et RAWRSBHNHIAME RIsPsatraumatic brain
injury, Asperger's syn(grome, and tryptophane hydrolase gene mutations; pre-, perk or post -
menopaud&FiySphBHeeaTEsIga ARSIt lcHARYY AR Ybesity: anorexia; bulimia; binge eating:
impulse control disgrdeiveidtginitenicpspliosivadisaese midepiandaclia: pymatiia; fattetegieal
gambling; trichotillomania, conduct disorder; burn-out; stress; 30chronic, fatigue syndrome; circadian
hyth G o TSR R SGTOE e ST I RO Sy ERIEE Bhavioural
disturbancesphenavinel dadistiyr bed cesiorth eceldeily; dodhaviderad st i baneescasso diaie thuyith
dementia; compulsive and attention spectrum.disorder associated with ADHD, Asperger's syndrome
and Ut S L S SR e S SRS o and
Alzheimerisngisoase; iUl inasistancés as sociried wibrgdpiacdistiyparsdotivitinkhiplghedbar of flying,
elevajgrs of smalkiaams: 806 20lRRIAyInne SRS PERCINEINERIRRIBlalEs (o compound I for

use in the treatment of & disease selected from psychomotor retardatidn, severe depression;
dysthymic@f§srdiées Begrpoehsingahonstd enddrderiaudties angaineralisedhoiaticaledmditiont substance
induced degrasRion JefuiEaNideRSsRicN. s NaIeRRISAIE AERIE SRR AACdilG Jertsssien: atypical

depression; post-stroke depression; exhaustion depression; depression associated with
gastrointe $RAAFPSH B SIRARRE hatiEdRtigImRdicais dhe samxidty tanrisddtishessiehly Lewy Body
disease, HuntingtpRdiskaaem it RUHPIRSE RS S Ganeid ARsaly HLaIdar oFPARSACIABdWith pain;

seasonal affective disorder (SAD); depression or anxiety in patients with increased risk of
hypeltensRSH IR & SO SiNBHAREP LS WHASSREY BibbrERtEcstBSsFaratst BHebiter; acute
stress; deargiiinecnlildaogniive snpeirssnh (M bastulgrdeimetiajoledsatiasis, dipalkyessel
disease; co nitiv%.imgfirmertﬁ@ssociate with affective disa(rder,s, Cfeé)&gfs_si n, generalised depression,
major dep?é%ﬁ% ISEIE MEMIE LGSR T8 HieaTST AR IS PENT: SRATEHiEorder, obsessive
compulsiveutiigordes, SahikapbrknigpHraiktRokis disepdendeineAtiD SAkHdeme i) AlHD, age
associated memory impairment,.Down's,. syndrome, epilepsy, traumatic brain injury, Asperger's
Syndrome AN e (oA THIBTREL SR ST o s Py g e st S o i
disordfer; phttoiogicaldsyasg; autism; obesity; anorexia; bulimia; binge eating; impulse control disorder;

disoaer, phlioogicaldeyn; autism; obesity: anorexia bulmia; binge eating; mpuise conirl iso
conductdisorder Bem e o e Rl A A e he e

disorder; slepissgisodsrsigrbeahiiig iyppuisremasy dronres Yetbhbiotactindaturbdapressibeavioural
disturbancgs i ihegldgrly, brhaviowr sl gistuhanses aasqrrad with demantiz, campyisive.and

attention spectrum disorder associated with ADHD, 25Asperger's syndrome and autism; aggression
and agitatRSSI e MEENERE AR TirchsTaiseise cler Andes thpceo BREbE AiB dorRFP A-axis
hypesactivibiew)ipl@sintRat BHHY NG QQVRIE Hsemall S hand BRIt samReunds of the

present invention may be administered alone as a pure compound or in combination with

pharmace (R SRICHNATECFEFeB deRG IRt Y sere tier el igresen SRipidtabitd SThe

pharmacewiisaboarpesitinnsnaecerting tadiadprentionmaybadermul@ted with- phasmaeattically
acceptablg (é:ﬁgker, or diluents as well. as any other known adjuvants and excipients in accordance with

conventio L EPRORAL S RELST e SE5ETt 7B SRS SRS BIC ARG AGS © mdependent,

albeit often co-morbid conditions. While serotonin and noradrenalin medicaments provide

30 comparable improvements in depressive symptoms, several studies have shown that
modulation of the noradrenergic system does not improve the cognitive functions as much as
serotonin modulation [Brain Res. Bull., 58, 345-350, 2002; Hum Psychpharmacol., 8, 41-47,
19931



14 disclosed in Remington: The Science and Practice of Phanlacy, 19 Edition, Gennaro, Ed., Mack
Publishing Co., Easton, PA, 1995. The pharmaceutical compositions may be specifically

formulated {gp;agmjpigsEation by any suitable route such as the oral, rectapRpgalzjagkagoary, topical
(including buccal and 5sublingual), transdennal, intracisternal, intraperitoneal, vaginal and parenteral

(including subcutaneous, intramuscular, intrathgcal, intravenous and intrademml) route, the oral route
being preferred. It will be appreciated that the preferred route will depend on the general condition and

age of the subjectiip beiraatediihe Nalkeofihe sesditien ta.kg:iraatad Aasibe agtive ingredient

chosen. 10Pharmaceutical compositions for oral administration include solid dosage forms such as
capsules, PABERTBIIGEREIHING; forehgies Porawiian  Gharmales sed e recappRpIERELITREY can be

prepared witheaatingse f phydilayid desageprmsigeeralpdiministratiendneide seldtiensiemulsions,
suspensions, syrups and elixirs. _15_Pharmaceug’cal comgositions for§arent?ral administration include

sterile aqUEBES SHIP AT 6T infdBtEE SRS FpEsethd Al8helisHE O F & Mulsions as well

as stegile pevdiersdeheiatonstitatedimsiants injpatabig sellitions olcdispeisiotsaiiar, eldse.

Other suitable adminigtration for .inélude ories, sprays, ointme emes, gels, inhalants,

uppasi : ts, cr
dermal paltHRS A BHA E e DL BH N Pt LE e M G e THOB AR SHORRS Bemimstered in 2
unit dosage form@antainid§ sa eompalmdstinkiplaniownt of aboit! Gvhae 60 dng;agbgh as 1 mg, _5 mg
10 mg, 15vr5‘91n?e%rén\%e?é azﬁr’mﬁnn(i’s%@égcpc@rﬁ ALad Imguorﬁé%“&ﬁ?éa% %&@Q@e&%ﬁ'@f éuh%%g{ss‘?m invention.
For parenteral routes such as intravenous, intrathccal, intramuscular and similar administration,
typically dosstvadentitheongenod bt alfebie wesowhmplosh TordratRoadivimisttddeh.  For

pareqte raéﬁ%%}}?é%if&@%a%ﬁ%%ﬂﬁ&é thegamanund of e inveaton e Sieiggaguggus solution,

agueous propylene glycol, agueous vitamin E or sesame or peanut oil may be employed. Such
aqueous sORbsbsprsLrchR B Tl MUt rernIfth SB LA M karHRe YLl dlept el Sitst7en ered isotonic

with sufficigptsaling, il oRSEnENE AgeRHS BRIURSAreRARAIGUIAY, sitabla foriatraygnous,

intramuscular, subcutaneous and intraperitoneal administration, The sterile aqueous media employed
are all reaBfy ety CIsHRrBrIEEh R EXGTERAT N tHOREHSRIR S h iflvecased tatool
2009/076962R6h4R}E2008/050302 15 Suitable phaimaceutical carriers include inert solid diluents or
fillers, sterile agueous solution and various organic solvents. Examples of solid carriers are lactose,

terra’alba, sucrose'<cyOutRIFHataleKalARR R 4 otRr s M i i RATR S IRHR s tearic acid
and lower alkytatharsielcedulosasdxpimmesrefthauichcaaierssriei s\ npeanutdoihalbesdis, Sphospho

lipids, fatty acids, %%t‘}/ﬁ%%gg‘é’aﬁ%g‘ﬁ% %g%/ﬁ?éé | i\%ﬁﬂﬁ%‘?nd water. The pharmaceutical compositions

formed by BAH nd the pharmaceutical acceptable carriers are
then readily admihistenag,énpaavarietyoaicdopagedotimsnspoiatlé forkisaldiscimpedidutefioh the
administrattriorl. Iéo[rgyétations of thig)r sent invention Sli-iltable for %ral administra&i}on may be

e

atchl 1seases selecte OH1 dCPIressio as 5everc deprassion, psyc .
10presente§ as &}SCFG € units sucn as capsgfes Ol’nfasbulc S, eac corﬁalnlng’ F?Feé)er{lermlned amount of

the atflive myrddimmt, Gndhyvhichisnedeinciotiehasidtaie edisipidntd Runhegmerelisbémedical
condition, substance induced depression, recurrent depression, single episode depression,
paediatric depression, atypical depression, post-stroke depression, exhaustion depression,
depression associated with gastrointestinal pain, such as IBS (irritable bow! syndrome),
abuse, hostility, irritability, fatigue, anxiety (anxious depression), Lewy Body disease,

25  Huntington’s disease, or multipie sclerosis, general anxiety disorder associated with pain,
seasonal affecttve disorder (SAD), dépression or anxiety in patients with increased risk of
hypertension, depression or anxiety in patients with sleep problems, stress related disorder,
acute stress, dementia, mild cognitive impairment (MCI}, cognitive impairment in
schizophrenia or Parkinson’s disease, age associated cognitive impairment, vascular

30  dementia, leucariosis, small vessel discase, cognitive impairment associated with affective
disorders, such as depression, generalised depression, major depressive disorder, anxiety
disorders including general anxiety disorder and panic disorder, obsessive compulsive

disorder, schizophrenia, Parkinson’s disease, dementia, AIDS dementia, ADHD, age



orally available folmutations may be in the form of a powder or granules, a solution or suspension in an
agueous or non-aqueous liquid, or an oil-in-water or water-in-oil liquid emulsion. 15If a solid carrier is

used for oraaimipisikasion, the preparation may be tablet, e.g. placed in ghafd aplaiingsapsule in

powder or pellet form or in the foun of a troche or lozenge. The amount of solid carrier may vary but
will usually be from about 25 mg to about 1 g. 1 If a liquid carrier is used, the preparation may be in
the form of a syrup, emulsion, 20soil gelatine capsule or sterile injectable liquid such as an aqueous or

non-aqueousJigHic SSRERSIABAMBAIL IRy s sTRRISIS:MBKRERIRAAED R DoY0 e, the:aclive
¥H o byt

ingredient with ordinary adjuvants and/or diluents follow he cormpression of the mixture in a
conventiorrRISIeHAGRAGE RS A BTed BFERSLYAVMSTEREH DEMP Sonabes-mehfaarch, potato

starch, taleHphoPi@gnRRIUBSIS8EAE GolaHNA: RGBSR BV MR RRM BEIIKE: ﬂ%ﬁiﬁ@éﬁﬂwams or
additives usually used for such purposes such as colourings, flavourings, preservatives etc. may be

used provideRy thaf IAEG! AeoEd SR BR ith St StHR &1 AT erale AROmanie anTAE b mprising a
compgundhafiitie gitesgat iiventian caay e eRaee iR HarRQNdereRMPHSHgMBEaigcompound
with microcrystalline cellylose and magnesium stearate 30 and place said powder in a hard gelatine
capsule. U, SREXALAIE ) BUEoTANEG By e ARt DR BEl, capsules
will comprise:f:@%5e2 09h:0f quro ripodnc afsthelprdsent iliventiaresuckhasiddl,. 080a301410%, or
14.0-16.00{%ﬁf %é:l%rg %%an?f %thmgm%g 9/9769%%%%:%%ICngt(1)8/%503i02 1%%%{ ?ntinvention.
These strengths can be used to cOnvenlenltzfil denver 175, 61, f%, "z‘bpz‘f%l , b0 or 60 mg of a
compounchesfctietglesenAiBVENtibspimgarimityddsage diotmitism, Sefmtksns ford migictionsimay be prepared
by disgolvi -activeingredient 0ss| ifives i rt.qf vept for injecti
oretel iy e s, R ting
it in suitablehapigsbulesr of Vinikg. Aloy daitadiemaeldmemeomdbamibhaijeused in the art may be added,

such as tonicity agaais HESENVAYE§AUGNIANR RIS 1o iHANBRMALLBAN A LGIMIWated in a tablet

with different strengths with excipients as shown below (percentages are w/w%) 10Compound I, e.g.

HBr salt1-PoHBhRSRIAT AYRredBrspHospHES ARRYARSNS3S- 2B dheNrAYR R AeH1.8-23%
Hydroxypropylcetlilo; s Lt dnbeliiese, (chochyRia N 2R3 dna ogium flanche-alveq latel-5%
Talcl-3% I\/_Iagnesium stearate0.5-2% Particular examples of tablets.comgrisi_ng _pompqund 1 are
Streriéht Chreifsglected from psychomotor retardation; severe depression; dysthymic disorder;
cyclothymia; mood disorder due to a generalised medical condition; substance induced
depression; recurrent depression; single episode depression; paediatric depression; atypical
depression; post-stroke depression; exhaustion depression; depression associated with
gastrointestinal pain, IBS, abuse, hostility, irritability, fatigue, anxiety (anxious depression),
20  Lewy Body disease, Huntington’s disease, or mﬁltiple sclerosis; general anxiety disorder
associated with pain; seasonal affective disorder (SAD); depression or anxiety in patients
with increased risk of hypertension; depression or anxiety in patients with sleep problems;
stress related disorder; acute stress; dementia; mild cognitive impairment (MCI); vascular
dementia; leucariosis; small vessel disease; cognitive impairment associated with affective
25  disorders, depression, generalised depression, major depressive disorder, anxiety disorders,
general anxiety disorder, panic disorder, obsessive compulsive disorder, schizophrenia,
Parkinson’s disease, dementia, AIDS dementia, ADHD, age associated memory impairment,
Down’s syndrome, epilepsy, traumatic brain injury, Asperger’s syndrome, and tryptophane
hydrolase gene mutations; pre-, peri-, or post menopausal dysphoric disorder; pathological
30  crying; autism; obesity; anorexia; bulimia; binge eating; impulse control disorder;
intermittent explosive disorder; kleptomania; pyromania; pathological gambling;
trichotillomania; conduct disorder; burn-out; stress; chronic fatigue syndrome; circadian

rhythm disorder; sleep disorder; sleep-disordered breathing; hypopnea syndrome; behavioural



1 mg 125 mg 5 mg 125 mg 20 mg 500 mg Compound 1, HBr 1.03% 5.14% 5.14% Calcium hydrogen
phophate, anhydrous 41.21% 39.50% 39.5% Maize starch 21.75% 20.35% 20.35%

HydroxyproRylselisa-6s2-01% 2.01% 2.01% Cellulose, microcrystalline 2/ 5036 27.5006 27.50%
Sodium starch glycolate 3.00% 3.00% 3.00% Talc 1.50% 1.50% 1.50%
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15
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i1

disturbances; behavioural disturbances in the elderly; behavioural disturbances associated
with dementia; compulsive and attention spectrum disorder associated with ADHD,
Asperger’s syndrome and autism; aggression and agitation in dementia and Alzheimer’s
disease; insulin resislance associated with HPA-axis hyperactivity; whiplash; fear of flying,
elevators or small rooms; and amblyopia, the method comprising the administration of a
therapeutically effective amount of compound T to a patient in need thereof,

In one embodiment, the patient to be treated has been diagnosed with the disease said
patient is being treated for.

In an embodiment, the compound of the invention is administered in an amount of
about 0.001 to about 100 mg/kg body weight per day.

A typical oral dosage is in the range of from about 0.001 to about 100 mg'ke body
weight per day, preferably from about 0.01 to about 50 mg/kg body weight per day,
administered in one or more dosages such as 1 to 3 dosages. The exact dosage will depend
upon the frequency and mode of administration, the sex, age, weight and general condition of
the subject treated, the nature and severity of the condition treated and any concomitant
diseases to be treated and other factors evident to those skilled in the art,

A typical oral dosage for adults is in the range of 1-100 mg/day of a compound of the
present invention, such as 1-30 mg/day, or 5-25 mg/day. This may typically be achieved by
the administration of 0.1-50 mg, such as 1-25 mg, such as 1, 5, 10, 15, 20 25, 30, 40, 50 or 60
mg of the compound of the present invention once or twice daily.

A "therapeutically effective amount" of a compound as used herein means an amount
sufficient to cure, alleviate or partially arrest the clinical manifestations of a given diseasc
and its complications in a therapeutic intervention comprising the administration of said
compound. An amount adequate to accomplish this is defined as "therapeutically effective
amount”. The term also includes amounts sufficient to cure, alleviate or partially arrest the
climical manifestations of a given disease and its complications in a treatment comprising the
administration of said compound. Effective amounts for each purpose will depend on the
severity of the disease or injury as well as the weight and general state of the subject, It will
be understood that determining an appropriate dosage may be achieved using routine
experimentation, by constructing a matrix of values and testing different points in the matrix,
which is all within the ordinary skills of a trained physician.

The term "treatment” and "treating" as used herein means the management and care of

a patient for the purpose of combating a condition, such as a disease or a disorder. The term



Magnesium stearatc 1.00% 1.00% 1.00% WO 2009/076962PCT/D1C2008/050302 17 Alternatively,
compound | may be formulated in a tablet with different strengths with excipients as shown below

(percentageg g Ww/wes,Compound I, e.g. HBr1-10% Mannitol35-50% 5%;@&?@%@ %
Hydroxypropylcellulose1-4% Cellulose, microcrystalline20-25% Sodium starch g ycofatel- %

Magnesium stearatel-5% 10Particular examples of tablets comprising compound | are Strenght Core
mass 1 mg 90 nig 5 mg 90 mg 20 mg 360 mg Compound I, HBr 1.43% 7.14% 7.14% Mannitol 44.51%

40.74% A0/ d%M176 2ok &2 ARPeRORA701 treatments for a given condition from which the

patient is suffering, such as administration of the active compound to alleviate the symptoms
or complications, to delay the progression of the disease, disorder or condition, to alleviate or
relief the symptoms and complications, and/or to cure or eliminate the disease, disorder or

5 condition as well as to prevent the condition, wherein prevention is to be understood as the
management and care of a patient for the purpose of combating the disease, condition, or
disorder and includes the administration of the active compounds to prevent the onset of the
symptoms or complications. Nonetheless, prophylactic (preventive) and therapeutic
(curative) treatment are two separate aspect of the invention, The patient to be treated is

16 preferably a mammal, in particular a human being,

In one embodiment, the invention relates to the use of compound I in the manufacture
of a medicament for the treatment of a disease selected from psychomotor retardation; severe
depression; dysthymic disorder; cyclothymia; mood disorder due to a generalised medical
condition; substance induced depression; recurrent depression; single episode depression;

15 paediatric depression; atypical depression; post-stroke depression; exhaustion depressior;
depression associated with gastrointestinal pain, IBS, abuse, hostility, irritability, fatigue,
anxiety (anxious depression), Lewy Body disease, Huntington’s disease, or multiple
sclerosis; general anxicty disorder associated with pain; seasonal affective disorder (SAD);
depression or anxiety in patients with increased risk of hypertension; depression or anxiety in

20 patients with sleep problems; stress related disorder; acute stress; dementia; mild cognitive
impairment (MCI); vascular dementia; leucariosis; small vessel disease; cognitive
impairment associated with affective disorders, depression, generalised depression, major
depressive disorder, anxiety disorders, general anxiety disorder, panic disorder, obsessive
compulsive disorder, schizophrenia, Parkinson’s disease, dementia, AIDS dementia, ADHD,

25 age associated memory impairment, Down’s syndrome, epilepsy, traumatic brain injury,
Asperger’s syndrome, and tryptophane hydrolase gene mutations; pre-, peri-, or post
menopausal dysphoric disorder; pathological crying; autism; obesity; anorexia; bulimia;
binge eating; impulse control disorder; intermittent explosive disorder; kleptomania;
pyromania; pathological gambling; trichotillomania; conduct disorder; burn-out; stress;

30 chronic fatigue syndrome; circadian rhythm disorder; sleep disorder; sleep-disordered
breathing; hypopnea syndrome; behavioural disturbances; behavioural disturbances m the
elderly; behavioural disturbances associated with dementia; compulsive and attention

spectrum disorder associated with ADHD, Asperger’s syndrome and autism; aggression and



20.99% Hydroxypropylcellulose 2.13% 2.13% 2.13% Cellulose, microcrystalline 23.00% 23.00%
23.00% Sodium starch glycolate 3.00% 3.00% 3.00% Magnesium stearate 3.00% 3.00% 3.00%

The tablets gxemnpiiiegabove may be coated, e.g. to achieve a particular colour o %?nﬁ?%ﬁﬁ the tablets
easier to swallow. Compound | may either be administered alone or in combination other

15therapeutically active compound, wherein thj two compounds may either be ad_ministered
simultaneously or sequentially. Examples of th ?apeutically active compounds which may

advantage I ith d:l include sedatives or hypnotics, S| Cd% e
benzodiaz%ﬁé@ﬁg %&ﬁ%ﬁ%&%%ﬁgﬁ%ﬁac}#%ﬁéﬁgu& [r)er%llsctaggsd%%ﬁ fﬁéﬁ’n ﬂéltj,h %%paé(ﬁﬁln,

carbamazePRreasHBGY sthiipskidesueh Bxingnrien2dopeimineiigicodrugs dsuchlasp20dopamine agonists
and L-Dopa; drugs iadreabARiRl SHEmaSAIMORING ARICHRYIMUIANIS-HEh-asmodafini.

kctamine, methylphenidate and amphetamine; other antidepressants, such as mir azapine, mia_nserin
and bupro6ﬁB?ﬁe}fﬁf'ﬁ‘ilﬁﬁle@?W%@ﬂﬁgf%é"ﬁ@@(@#f’BHENaﬁﬁn%ﬁéﬁteﬁdﬁ@-ya_typimlré@mpsychotlcs,
such & olapzapineiansasivinisaeienty picab anipRYEhRliaR AR A RRIOREACL Higsto treat

imer's di [ ase inhibitors and memantine, folate;
AR e e R —
angiotensiticiirédton, QAR ORE AEHCEAI 2ORB/QRIBRAESsion; depression associated with
gastrointestinal pain, IBS, abuse, hostility, irritability, fatigue, anxiety (anxious depression),
Lewy Body disease, Huntington’s disease, or multiple scierosis; general anxiety disorder

10 associated with pain; seasonal affective disorder (SAD); depression or anxiety in patients
with increased risk of hypertension; depression or anxiety in patients with sleep problems;
stress related disorder; acute stress; dementia; mild cognitive impairment (MCI); vascular
dementia; leucariosis; small vessel disease; cognitive impairment associated with affective
disorders, depression, generalised depression, major depressive disorder, anxiety disorders,

15 general anxiety disorder, panic disorder, obsessive compulsive disorder, schizophrenia,
Parkinson’s disease, dementia, AIDS dementia, ADHD, age associated memory impairment,
Down’s syndrome, epilepsy, traumatic brain injury, Asperger’s syndrome, and tryptophane
hydrolase gene mutations; pre-, peri-, or post menopausal dysphoric disorder; pathological
crying; autism; obesity; anorexia; bulimia; binge eating; imj)ul_se control disorder;

20 intermittent explosive disorder; kleptomania; pyromania; pathological gambling;
trichotillomania; conduct disorder; burn-out; stress; chronic fatigue syndrome; circadian
thythm disorder; sleep disorder; sleep-disordered breathing; hypopnea syndrome; behavioural
disturbances; behavioural disturbances in the elderly; behavioural disturbances associated
with dementia; compulsive and attention spectrum disorder associated with ADHD,

25 Asperger’s syndrome and autism; aggression and agitation in dementia and Alzheimer’s
disease; insulin resistance associated with HPA-axis hyperactivity; whiplash; fear of flying,
elevators or small rooms; and amblyopia.

The compounds of the present invention may be administered alone as 2 pure
compound or i combination with pharmaceutically acceptable carriers or excipients, in

30 either single or multiple doses. The pharmaceutical compositions according to the invention
may be formulated with pharmaceutically acceptable carriers or diluents as well as any other

known adjuvants and excipients in accordance with conventional techniques such as those



receptor 1 antagonists (ATl antagonists); ACE inhibitors; statins; and alpha' adrenergic antagonist,
such as prazosin. Compound | may be prepared as outlined in WO 2003/029232 or in WO
2007/144006; >alis fsempound | may by addition of an appropriate acid followed k%y 5f$recipitation. _
Precipitation may be brought about by e.g. cooling, removal of solvent, adtitiR S LB sovent or a
mixture thereof. Alternatively, compound | may be manufactured as shown in the examples. All
references, including publications, patent applic}ﬁtions, and patents, cited herein are hereby

incorporat%%g&{%q{@g- irrﬁ irety and ta.the same extent as. i ch 10reference were
individually and specificallﬁn |bate%tgt%%geiﬁgo%r§%%edo y%raé eraé:ﬁt%ga%%‘t\ﬁ&eéegg?%?tﬁﬂ? its entirety

herein_(to Madh Enitising xientisstenithen [b%_vv), regardless of any separately provided incorporation
of particular docupgnis, Made alse WhRIR H808 nay bl%&e%ﬁ?cﬁf 3;[ g ntg&{g@ i%,and wan’ and “the” and

similar referents in the context of descnbir;gg the invention are to’be construed to cover Both the
singular arfty 1 piifERlcRIds Suebh drinese. irtichtaestepaimonatedryicdrfiratidied Inccdntekt. For

exampie, (g phiass, iaacamepndidsoe ABEHRALAS KelRINIBa1GIaUF (RamRgunds’ of the
d Unless otherwi

invention Oli{? particular, described aspect, unless otherwise indicated. ss otherwise indicated,

all exact vAPEE RSl FREPRIFT SR H@H%@%&fﬁ@ﬁ%ﬁ%ﬁéﬁmﬁ%}ﬁﬁ@um vaibesife.g., all

exact exerbpiiarprdiued Qravided wipteesapechdoROp-BRIGUBLIGII R EeasHiRMent.gan be
considered tgdatlso pr(avide ﬁlorrg‘hgi%(é?din% approximate measurement, modified by "about,"” where

appropriat&) T RE G OIS TR S it s dhe comd iRz b esitsg tefhiiesuch as
"comprisingtivhawnglittindloging," or "containing” with reference to an element or elements is
intenp@d to provigﬁ a?guPQQJﬁ folr 8 Is}ﬂimila%r asp#iact or aspect of the invention that 25"consists of', "consists
essentially of , or "SUbStantiafly Comprises® (RACEAATLIIRS BRbieR ebrda sntig tesaghikams thishwise stated
or clearly eewapttiicte thbiptsomexete mlisalcomgssitionddassitbgdhecei magcampasing.amayticular
element S'EQH'!?&:%%HE@S%H{)QOQE %Clgso describing a composition consisting of that element, unless
otherwise stated or clearly contraditted by context). WO 2009/076962PCT/0K2008/050302 19
Examples Analytiégarihderess fonRiay pelvdritiffractogramgs XRRD)syenekieasured on a
PANalyticgl L ERILRE ;Raw Riffi-actometer using CuKai radiation. The samples were measured in
reflection mode in the 520-range 5-40 using an X'celerator detector. Elemental composition (CHN) was
meaddred on an Hiammasratispheenmesisiste e neteoipr & lednenisiraibont Widngtofisampiewwasdused for
each meaguraiienis #jddhsIEsulin At MiVERssMeanYalisL PLVAMEASUEMENtS, 40 Example IA

Serotonin (5-HT) and norepinephrine (NE) reuptake inhibition Aliquots of test compoung and rat

cortical syRRBHSEDIRE R SAF LR e epie inietipbipspisiam aridigTosierfdpiesricadiged [HINE or
[3H]5-HT (final comeensiation 1hnMinhen shesifisuRiakeppasdeterained m?&emse%?%ssof IOnM

talsuprarn of ci.ta}lf‘%)1 ram and the total uptake was determined in the presence of bufter. Aliquots were

incubated $615 iUt S AP 47 PECREA HBP HSSiiitibation [3H]NE or [3H]5-HT taken up by

synajftosomes w@sseparatedtoycitirptionishyoughdveifiser-aRiGnniaspakad imd da RELfor 30
minutes, %ilrgt%iai];roggitgc Cell H%rvester rogram. Filters were washed and counted in a Wallac
MicroBeta counter: EOmpot a%g t‘g%ag?éfs%t‘ﬁ@@ﬁ’ﬁ%ﬁ%ﬁéﬁ%\} 28 PaB® \hiu® of 23 nM.

AR compouf
At SERT démpndfdsgofitht presedlt ingentiomdisplay ap (C5Qumpsf & MY palent invention.

For parenteral routes such as intravenous, intrathecal, intramuscular and similar

administration, typically doses are in the order of about half the dose employed for oral
25  administration,

For parenteral administration, solutions of the compound of the invention in sterile
aqueous solution, aqueous propylene glycol, aqueous vitamin E or sesame or peanut oil may
be employed. Such aqueous solutions should be suitably buffered if necessary and the liquid
diluent first rendered isotonic with sufficient saline or glucose. The aqueous solutions are

30 particularly suitable for intravenous, intramuscular, subcutaneous and intraperitoneal

administration. The sterile aqueous media employed are all readily available by standard

techniques known to those skilled in the art,



Example 13 5-HT-LA receptor antagonism In oocytes expressing human-homomeric 5-HT3A
receptors 5-HT activates currents with an EC50 of 2600 nM. This current can be antagonised with
clgssical 5-RJ3 AMR9QRIsts such as ondansetron. Ondqnsetron displays %&g}n 5{%}8%9(}’:\3/ 1 ray! in
this system. Compounds of the 25present invention exhibit potent antagoniSm in’low concentrations
(0.2 nM - 100 nM) (IC50 - 10 nlvl/ Kb - 2 nM) and agonistic properties when applied in higher
concentrations (100 - 100000 nM) (EC50- 2600 nM) reaching a maximal current of approximately
70-80% of the mayim ol 0-HT | y expressing rat-homomeric 5-HIM
receptors 5-HT a?g\%?éeg%{é ﬁ%%%{%\i/%? %ﬁééé%%&é@%géﬁ%ﬁ%ﬁi&é&eﬁésﬂ%éﬂ%r%% fe carried out 30 as
follows. OGEHESNMBFEvaTiRyiE amgRRerevea Rt amalose femidleaxemre prsliatoss kmaedthetized in 0.4%
MS-222 fog k@nskD t igest far 2-5 ith 0.5
mg/mIcollagenasécggigg{ﬁﬁsr?gf%%%% %ﬁz&géﬁéga%%%q%%gﬁ%é%&%%#égﬁ%%%{/3% 302 20
(82.5 niN N 25 iR ecellg snvERimgepies o B AT SIEPES THM IREB)uOdeplis ailoid of the
follicleslaygyhwigie $@ﬁﬂ§!¢ﬂt§&di&ﬂ9W&i@@@i&%@ﬁé@?{%%& 94;1#&%@ Barihs.palipe buffer [88 mM NaCl,
1 mM KClI, 15 mM HEPES, 2.4 mM NaHCO3, 0.41 mM CaCl2, 0.82 mM MgSO4, 0.3 niM Ca(NO3)21
supplemerﬂlléadlﬁﬁfﬁ%l?ﬁll\ﬁ%ﬁﬁ’ﬁm%r{%% B rembspanibniceameend qighe dpepidnyah iStage IV-IV
oocytes weteridedified]ancinjttiedvih 12-4&0kalinycleass HeeWALr SANARING A 1RRPg of
CRNA COdisrllx%'fg{qu n d5-I—1|T‘3A recegt?,rsdrece tors and incubated at 18C until they were used for
electrophysmfloglcafrr—;\?:ohgi‘clnogssEd(IQ-u ?d%y% AHEr fﬁ?&Sﬁon). Oocytes with expression of human 5-HT3
receptors were plasetiiatiark ofl thatiranot perfusen withbRingesrauitehiidbanoM MaGt, 2.5 mM KCI, 10
10rmMLHERES,.1.8. MM CaC12, 0.1 nIM MgC12, pH 7.5). Cells were impaled with agar plugged 0.5-1
MD ellygctr(%%e%%%ﬁt%slr?hlﬁlﬁcgr%gl\}f%&iuglﬁgsv% g‘dj[eegc értﬁélee!” a?a-‘g'bcﬁ%\t/aglﬁﬁ BUSEEEARIE%00B amplifier.
The oocytegwyseottantioashesdituscumdvithiBtinger bofide andithis dengpiaer & apipliec s, the
perfusate. 5: ist- jQn: led. - ec..The potencies of 5-HT; receptor
antagonist(sﬁévﬂe;[rﬁgggﬁﬁ r?géﬂ g%ﬁ?ﬁ%ﬁg%ﬁ%éﬁé%gﬁigrggggﬁrs%r %%\né%fr%’s% i‘%}‘%‘i{}f gEHT stimulation.
Example ZASCBRIPR UhR 208 wsar P42 auistus Famyd op e oyl brormideotrvatstiirediniiiogien covered
reactor N-mgthylpyrrolidone, NMP (4.5L) was flushed with 20nitrogen for 20 minutes.
4-Methylbenzenethiol (900g, 7.25mol) was added and then 1,2- dibromobenzene (17099, 7.25mol).
Pota&sium tert-bikdeiid @ragr is psad &y wrad arivainjstaden S prerarsticsammnbe THeteagtion was
exothermigigiving a tRrangiatieechsiR N eastia L BRI AGneT Renieaction puxiure was then

heated to §20C for 2 - 3 hours, The reaction mixture was cooled to room temperature. Ethyl acetate

(414 was SHIBE AN BB SG SUBL ARSIt S issly b fompbassedranieseivted for 20
minutes. Thg. aqueous phase was separated and extracted with another portion of ethyl acetate (2L).
The aqueous phase was s%}rarated and the or%égnjc phases were combined and washed with sodium

chloride solution (150815 P3RS SPGB SHAREAHSE Day Deats N iReR Rith SEU FPSiMsRate and
evaptitatesbit geldive capseksurettdla ngdenibivhighiconthins 20 30% MIMBL-THe sk wasid0diluted to
twice the \éﬁL\%'é’h%i ithrsQ) trganol and the mixture was refluxed. More methanol was added until a clear
red solution Was obtained. The solution was cooled slowly to room temperature while seeded. The
product crystallisésbisaffayhiteepystdl bytheyivgette isolated R A00MOFARHAPLIFR(G2008/050302

21 and/or diluents followed by the compression of the mixture in a conventional tabletting
machine. Examples of adjuvants or diluents comprise: Corn starch, potato starch, talcumn,

25  magnesium stearate, gelatine, lactose, gums, and the like. Any other adjuvants or additives
usually used for such purposes such as colourings, flavourings, preservatives etc, may be
used provided that they are compatible with the active ingredients.

Capsules comprising a compound of the present invention may be prepared by mixing
a powder comprising said compound with microcrystalline cellulose and magnesium stearate

30 and place said powder in a hard gelatine capsule. Optionally, said capsule may be coloured

by means of a suitable pigment. Typically, capsules will comprise 0.25-20% of a compound

of the present invention, such as 0.5-1.0%, 3.0-4.0%, or 14.0-16.0% of a compound of the



by filtration and washed with methanol and dried at 40C in a vacuum oven until constant weight. Ethyl
4-hydroxy-4-(2-(4-tolylsulfanyl)phenyl)-piperidin-1-carboxylate 5In a stirred reactor under nitrogen
cover 2-(4-tohyisuliamebiphenyl bromide (600g, 2.15mol) was suspended %Pﬁ?&%ﬁ/ Abillz) At room
temperature 10M BulLi in hexane (235mL, 2.36mo1) was added over 10 minutes. Only a small
exotheiin was noticed. The suspension was stirlréad for 1 hour at ambient temperature and then cooled
down to -40C. 1-Carbethoxy4-piperidone (3689, 2.15 mol) dissolved in TI-IF (1.5L) was added at a
rate not fasietdiianibRish rREURIRIARAL e AP eBhoeIRN G Re8. T 18asHoR.nag done to

completionﬁi it was warmed to OC and 1M HO (IL) was added keeping the temperature belbw10C. The
acid aquedis Fhalsedings daraanrshaldhe Brawsatimrraidop inceriedos)eT fisrarganic phases were

combined and exy@gtRANIRiARAAGRIGrSIe S OMHAN(1EW0 kh Tihe %@@@iﬁg&ﬁé‘i% dried over

sodium sulphate and evaporated to a semi crystalline mass. It was slurried 15with ethyl ether (250 mL)
and fi|tereéP‘3§ﬁ=‘. RTAVEN B AP LS A i don irE R ARk hiahinstertieyvater, adjustmg the
4-(2-(4-tolytsiutian yb) piredudidqai pefigin; kiearkawy tatesditifluaeRCRIn 291G 2:8kBe 2Bk apd
triethylsilane g 21%, 3..1_33%) as charged in a fOreactor with an efficient stirrer. Ethyl

A-hydroxy- A2 (IoiE ﬁ&%ﬁgﬁ% DRy WS AR B4R 69 §9ed e Fericitited via a
powder funpelin) pestionsivihendaciiantyas slightly exothermic. The temperature rose to 50C. After

the addition was finalised the reaction mixture.was wajHied to 60C for 18ﬁurs. The reaction mixture
was cooled downat%mr%%ur%&t%r%}%%argaetg?e. Ig%(e?ri]nea(;lo%‘:f‘#V_‘Ytgné)1 B PYEBRS) WGBSR Sre organic
phase waszBvisbldted (aagdhegeyusowsyihase was extracted with another portion of toluene (750mL).

The %ganjfaomb%ﬁa yvgrg g&rp%’med and washed with so?[i_u/,gp chloride solution (15%, 500mL) and
dried over sodium sufphate . The sodium sulphate was fi ered off, the filtrate evaporated at reduced

pressure t&@YEE Gy frhgch Wasphaeesdadiforther in the Féxd Erep. 30
4-(2-(4-tolylslfanyhphenyl)-piperidin hydrobromide The q@aggo/gthyl
4-(2-(4-tolylsulfanyl)phenyl)-piperidin-I-carboxylate as a red WO 2009/076962PCT/D1(2008/050302
22 ol fron%%%%fﬂé%’%l#ﬁ’ﬁéd in a stirred reactor with f#robromic acid in acetic acid (40%, 545mL,
31 Imol). Thaimbsturewas-heatart at 80C for 18 hours. The rgRetion mixture was cooled down to room
temperature. During the cooling the product crystallises out. After 1 hour at room temperature ethyl
ethel {800 e 8 %8¢ reaction mixture, and thé-B¥ixture was stirred for another hour. The
product wasltiltered off, washed with ethyl ether and drie@.#,a vacuum oven at 50C until constant
weight. Eﬁmg%g 2B Compound |, HBr salt To 442 grams of stirred and slightly heated (approx. 45 C)

- 4-(2-p-To(\18 Sﬁ%b%%%ﬁé}}f)- 10piperidine-I-carboxylic adid étftyl ester as an oil was added 545 ml of
33 wt-% HBr in AcOH (5.7 M, 2.5 egv.). This mixing gives a 10C exotherm. After final addition the

reaction mixture ?a %ial}grdeto 810 G:C ga%il)?& for 18 hours A samgl(? is withdrawn and analysed by HPLC
and if not completed more §%‘1\B{% P ACOR it BE . Btherwise the mixture is cooled to 25

'C making the product 4-(2-p-Tolylsulfanyl-ghemghpigergine 15hydipbromiamtaprecipifate. After one
hour at 25 C the thick suspension is addeCoBO6hmms | 125 mg 125 mg 500 mg

Compound 1, HBr 1.03% 5.14% 5.14%

Calcium hydrogen phophate, anhydrous 41.21% 39.50% 39.5%

Maize starch 21.75% 20.35% 20.353%

Hydroxypropylcellulose 2.01% 2.01% 2,01%

Cellulose, microcrystalline 27.50% 27.50% 27.50%

Sodium starch glycolate 3.00% 3.00% 3.00%

Talc 1.50% 1.50% 1.50%

Magnesium stearate 1.00% 1.00% 1.00%

20



diethylether. Stirring is continued for another hour before the product is isolated by filtration, washed
with 400 ml diethylether and dried in vacuum at 40 C overnight. The hydrobromide of compound | was
isolated as ywijteysobiekog® Example 2C Recrystallisation of compound |. HR#sgit,MdRRgise of 10.0
grams of the HBr salt of compound 1, e.g. prepared as above, was heated to reflux in 200 ml H20. The
mixture became clear and fully dissolved at 80,80 C. To the clear solution was added 1 gram of
charcoal and reflux was continued for 15 minutes before filtered and left to cool spontaneously to room
temperatuie RuiaIsoaligERCINRIoR iR zalidiaok pipenad ingsypsaion was stired
for 1 hour at room temperature. Filtration and drying ig vacuum at 40C overnight produced 6.9 grams
(69 %) of FIEIRISHSERLANRIBH K R CHHASBUANG 1788 Figure 1 for XRPD. Elemental analysis:
3.92%N, S9e38966nda. k6g0HHheory: 3.85%N, 59.3496¢, 6.09%H) 30Example 3 Compound I, further
salts Preparation of stock-solutions of free base A mixture of 500 ml ethyl acetate and 200 nil H20
was adde%\aé’éuﬁf'%%s of the HBr salt of compound ?Sﬁrs&{&cing a two-phased slurry. To this slurry was
addedsappvtaimatabh25 ml WO 2009/076962PCTY®N32008/050302 23 conc. NaOH that caused
formation %{:Iear twol-éolﬁafed solution (pH was rp_ﬁg/sured to 13- 14). The solution was stirred
vigorously or 15 TRinttes and the organic phase was Separated. The organic phase was washed with
200 ml 112k }idled, overddg28ids filtered and evaoraiéd in vacuum at 60 C acieving the free base in
38 grams yi a most colourless 5oil, -,, Dissolving 10 grams of the oil and adjusting the
volume to%g%aln‘ﬁ%é?%% %ﬁ%’l%?etate produced a O]."253/§ M stock-solution in ethyl acetate from which
aliquots ofMaBmR$LOGIPALRGT the free base) was udedf Dissolving 10 grams of the oil and adjusting the
volume to 100 mﬁ"dﬁf&ﬁlﬁﬁé}!&ﬁ%é‘@mﬁ%%ﬂ%ﬁ% g)cggﬁ)gﬂﬁq%ésolution in EtOH from which
aliquots of 1.0 ml (100 mg of the free base) was used. Formation of salts using_stock-solutions of the
free basg The given aliquots were placed irbtestaifbesmad whilp>siiged thd apprepriate lamount of acid
15was added as indicated in Table 1. If tHeOseiep8s3 ABuRE it walsAdied neapbth@gvise it was

dissolved ey h 88ent prior to addition. Aften rhidfe and grétipitation’sti#ting was continued
overnighl Af#pthelprecipitate collected by filtration. Béfebé ‘dryingdt Teuum 40-36°€ a sihall reference
sample wadaiagh#issshn and dried at room temperatyré2#ifout yaddi@ife This388&dure was included in
order to teHntpxNesiceluiete results are presentedilBtable 2611 88lected2XRED diffractograms are
shown iniffegibele se-anisfer sl itic e {abiiad in| PaK18%, Table 808mows the solubility of
compoundsodasn sktble Presiaig hgetbitr with giQkethe redulfitig satutated solution.
The columM2@resiimitatearaisows whether the precipitat80&olated 2f8¥the sofkiBiky detedmination is
identical to the compound dissolved, which is indicative of the formation of hydrates. 25 WO

2009/ 076962PCWM@Q§@;§9§%%&%E§Q%Y be coated, ¢.g. to achieve a particular colour or to

make the tablets easier to swallow.

- Compound I may either be administered alone or in combination with another

15 therapeutically active compound, wherein the two compounds may either be administered
simultaneously or sequentially. Examples of therapeutically active compounds which may
advantageously be combined with compound 1 include sedatives or hypnotics, such as
benzodiazepines; anticonvulsants, such as lamotrigine, valproic acid, topiramate,
gabapentin, carbamazepine; mood stabilizers such as lithium; dopaminergic drugs, such as

20 dopamine agonists and L-Dopa; drugs to treat ADHD, such as atomoxetine;
psychostimulants, such as modafinil, ketamine, methylphenidate and amphetamine; other
antidepressants, such as mirtazapine, mianserin and buproprion; hormones, such as T3,
estrogen, DHEA and testosterone; atypical antipsychotics, such as olanzapine and
aripiprazole; typical antipsychotics, such as haloperidol; drugs to treat Alzheimer's diseases,

25  such as cholinesterase inhibitors and memantine, folate; S-Adenosyl-Methionine;

imnmunmodulators, such as interferons; opiates, such as buprenorphins; angiotensin 11



Acid (Ba,se:Acid) MW (ghnol) Amount of Acid (mg or pi) Solvent CHN (exp.) CHN (theory) Palmitic
acid, hexadecanoic acid 1:1 256.42 90.5 EtOAc 75.369.772.46 75.649.92.6 DL-Lactic acid, DL-2-
hydroxypropiue@aickded 90.1 31.8 EtOAC 66.887.263.52 67.537.29 3.75/Rdipigasidnie@rhexanectioic
acid 1:1 146.14 51.6 Etake 66.087.232.98 67.17.27 3.26 Adipicacid, 1,6-hexanedioic acid 2:1 146.14
25.8 EtOAc 70,667.323.82 70.757.35 3.93 18

receptor 1 antagonists (AT1 antagonists); ACE inhibitors; stating; and alphal adrenergic
antagonist , such as prazosin.

Compound I may be prepared as outlined in WO 2003/029232 or in WO
2007/144006. Salts of compound I may by addition of an appropriale acid followed by

5  precipitation. Precipitation may be brought about by e.g. cooling, removal of solvent,
addition of another solvent or 2 mixture thereof. Alternatively, compound I may be
manufactured as shown in the examples,

All references, including publications, patent applications, and patents, cited herein
are hereby incorporated by reference in their entirety and to the same extent as if each

10 reference were individually and specifically indicated to be incorporated by reference and
were set forth in its entirety herein (fo the maximum extent permitted by law), regardless of
any separately provided incorporation of particular documents made elsewhere herein.

The use of the terms “a” and “an” and “the” and similar referents in the context of
describing the invention are to be construed to cover both the singular and the plural, unless

15 otherwise indicated herein or clearly contradicted by context. For example, the phrase "the
compound” is to be understood as referring to various "compounds" of the invention or a
particular described aspect, unless otherwise indicated.

Unless otherwise indicated, all exact values provided herein are representative of
corresponding approximate values (e.g., all exact exemplary values provided with respect to

20 a particular factor or measurement can be considered to also provide a corresponding
approximate measurement, modified by "about," where appropriate).

The description herein of any aspect or aspect of the invention using terms such as
“comprising”, “having,” “including,” or “containing” with reference to an element or
elements is intended to provide support for a similar aspect or aspect of the invention that

25 “consists of”, “consists essentially of”, or “substantially comprises” that particular element or
elements, unless otherwise stated or clearly contradicted by context (e.g., a composition
described herein as comprising a particular element should be understood as also describing a
composition consisting of that element, uniess otherwise stated or clearly contradicted by

context).

30



Fumaric acid 1:1 116.01 40.9 EtOH 65.716.413.35 66.146.313.51 Gluiaric acid, 1,5- pentanedioic acid
1:1 132.12 46.6 EtOAc 66.096.973.2 66.487.03 3.37 Malonic acid 11 104.1 36.7 EtOAc 65.046.533.54
65.096.5 3.6%Qumlieasd 1:1 90.1 31.8 EtOH 64.286.413.61 64.326.21 3 gbranbaconisacid, 1,8-
octanedioic acid 2:1 202.02 35.6 EtOAc 71.797.863.58 71.837.86 3.64 Succinic acid, 1,4- butanedioic
acid, 2:1 19

Examples
Analvtical methods

X-Ray powder diffractograms (XRPD) were measured on a PANalytical X'Pert PRO X-Ray

Diffractometer using CuKg; radiation. The samples were measured in reflection mode in the
5  28-range 5-40° using an X’celerator detector.

Flemental composition (CHN) was measured on an Elementar Vario EL instrument from

Elementar. About 4 mg of sample was used for each measurément, and the results are given

as mean values of two measurements,

10  Example 1A Serotonin {5-HT) and norepinephrine {INE) reuptake inhibition

Aliquots of test compound and rat cortical synaptosome preparation were pre-incubated for
10 min/37°C, and then added [PHINE or [H]5-HT (final concentration 10 nM). Non-specific
uptake was determined in the presence of 10uM talsupram or citalopram and the total uptake
was determined in the presence of buffer. Aliquots were incubated for 15 minutes at 37 °C.
15 After the incubation ["H]NE or ["H]5-HT taken up by synaptosomes was separated by
| filtration through Unifilter GF/C, presoaked in 0.1 % PEI for 30 minutes, using a Tomtec
Cell Harvester program. Filters were washed and counted in a Wallac MicroBeta counter.
At NET compounds of the present invention display an ICso value of 23 nM. At
SERT compoﬁnds of the present invention display an ICso value of 8 nM.
20

Example 1B 5-HT;, receptor antagonism

In oocytes expressing human-homomeric 5-HTs4 receptors 5-HT activates currents with an
ECs0 0f 2600 nM. This current can be antagonised with classical 5-HT; antagonists such as
ondansetron. Ondansetron displays a Ki value below 1 nM in this system. Compounds of the
25  present imvention exhibit potent antagonism in low concentrations (0.1 nM — 100 nM) (1Csq
~ 10 nM/ Kb ~ 2 nM) and agonistic properties when applied in higher concentrations (100 -
100000 nM) (ECso~ 2600 nM) reaching a maximal current of approximately 70-80 % of the
maximal current elicited by 5-HT itself, In oocytes expressing rat-homomeric 5-HT34
receptors 5-HT activates currents with an ECsq of 3.3 pM. The experiments were carried out
30  as follows. Qocytes were surgically removed from mature female Xenepus laevis
anaesthetized in 0.4 % MS-222 for 10 — 15 min. The oocytes were then digested at room
temperature for 2-3 hours with 0.5 mg/ml collagenase (type 1A Sigma-Aldrich) in OR2 buffer



118.1 20.8 EtOAc 65.656.863.4 65.806.78 3A9 (I:1 salt formed) L-malic acid, L-2-hydroxy butanedioic
acid 1:1, a 134.1 47.3 EtOAc 62.876.203.22 63.296.52 3.36 L-malic acid, L-2-hydroxy butanedioic acid

1:1, p 134. 34y s36543kE6H2.996.663.13 63.296.52 3.36 D-tartaric acid, D-2p3-iayaiexgdaptanedioic
acid 1:1 150.1 53.0 EtOH 60.676.43.07 60.956.28 3.23 L-aspartic acid 1:1 133.1 47.0 EtOli

59.316.77.1 (contains excess of acid) 63.436.78 6.73

(82.5 mN Na(l, 2.0 mM KCJ, 1.0 mM MgCI2 and 5.0 mM HEPES, pH 7.6). Oocytes avoid
of the follicle layer were selected and incubated for 24 hours in Modified Barth's Saline
buffer [88 mM NaCl, 1 mM KCl, 15 mM HEPES, 2.4 mM NaHCO;, 0.41 mM CaCly, 0.82
mM MgSO;, 0.3 mM Ca(NOs),] supplemented with 2 mM sodium pyruvate, 0.1 U/l
5  penicillin and 0.1 pg/l streptomycin. Stage IV-IV oocytes were identified and injected with

12-48 nl of nuclease free water containing 14 - 50 pg of cRNA coding for human 5-H13A
receptors receptors and incubated at 18°C until they were used for electrophysiological
recordings (1 — 7 days after injection). Gocytes with expression of human 5-HT3 receptors
were placed in a 1 ml bath and perfused with Ringer buffer (115 mM Na(l, 2.5 mM KCI, 10

10 mM HEPES, 1.8 mM CaCly, 0.1 mM MgCl,, pH 7.5). Cells were impaled with agar plugged
0.5-1 MQ electrodes contaming 3 M KCI and voltage clamped at ~90 mV by a GeneClamp
500B amplifier. The oocytes were continuously perfused with Ringer buffer and the drugs
were applied in the perfusate. 5-HT agonist-solutions were applied for 10 — 30 sec. The
potencies of 5-HT; receptor antagonists were examined by measuring concentration-response

15 against 10 uM 5-HT stimulation.

Example 2A Compound 1, HBr salt

2-(4-tolvisulfanyi)-phenyl bromide
In a stirred nitrogen covered reactor N-methyl-pyrrolidone, NMP (4.5L) was flushed with

20 nitrogen for 20 minutes, 4-Methylbenzenethiol (%00g, 7.25mol) was added and then [,2-
dibromobenzene (1709g, 7.25mol). Potassium tert-butoxide (813g, 7.25mol) was finally
added as the last reactant. The reaction was exothermic giving a temperature rise of the
reaction mixture to 70°C. The reaction mixture was then heated to 120°C for 2 - 3 hours.
The reaction mixture was cooled to room temperature. Ethyl acetate (4L) was added and

25  aqueous sodium chloride solution {15%, 2.5L). The mixture was stirred for 20 minutes. The
aqueous phase was separated and extracted with another portion of ethyl acetate (2L). The
aqueous phase was separated and the organic phases were combined and washed with sodium
chloride solution (15%, 2.5L} The organic phase was separated, dried with sodium sulphate
and evaporated at reduced pressure to a red oil which contains 20 — 30% NMP. The oil was

30  diluted to twice the volume with methanol and the mixture was refluxed. More methanol was
added until a clear red solution was obtained. The solution was cooled slowly to room

temperature while seeded. The product crystallises as off white crystals, they were isolated



Glutamic acid 1:1 165.15 58.3 EtOH 56.386.88735 (contains excess of acid) 56.466.94 7.06 (for
1:1-salt and acid-mono hydrate I:1 ) Citric acid 2:1 192.13 33.9 EtOAc 65.936.723.44 66.466.64 3.69
HCI/Et20 1:38 Mid/664ELOIf  Phosphoric acid I:11 14.7 M 24.0 EtOAc 55.#8%f¢ s é26:$86.34 3.67
WO 2009/076962PCT/DIC2008/050302 25 Table 2: Selected X-ray peak positions (20), 2:1 means 2
bases to 1 acid. All values +-0.1 71

by filtration and washed with methanol and dried at 40°C in a vactum oven until constant

weight,

Ethvl 4-hydroxy-4-(2-(4-tolvisulfanylphenyl)-piperidin-1-carboxylate
5  In a stirred reactor under nitrogen cover 2-(4-tolylsulfanyl-phenyl bromide (600g, 2.15mol)

was suspended in heptane (4.5L). At room temperature 10M Buli in hexane (235mL,
2.36mol} was added over 10 minutes. Only a small exotherm was noticed. The suspension
was stirred for 1 hour at ambient temperature and then cooled down to —40°C. 1-Carbethoxy-
4-piperidone (368g, 2.15 mol) dissolved in THF (1.51L) was added at a rate not faster than the

10 reaction temperature was kept below -40°C. When the reaction has gone to completion, it
was warmed to 0°C and 1M HCl (11) was added keeping the temperature below 10°C. The
acid aqueous phase was separated and extracted with ethyl acetate (1L). The organic phases
were combined and extracted with sodium chloride solution (15%, 11L). The organic phase
was dried over sodium sulphate and evaporated to a semi crystalline mass. It was slurried

15 with ethyl ether (250 mL} and filtered off. Dried in an vacuum oven at 40°C until constant

weight.

Ethyl 4-(2-(4-tolylsulfanyl)phenvil)-piperidin- 1 -carboxylate
Trifluoroacetic acid (2.8kg, 24.9mol) and tricthylsilane (362g, 3.1mol) was charged in a
20 reactor with an efficient stirrer, Ethyl 4-hydroxy-4-(2-(4-tolylsulfanyl)phenyl)-piperidin-1-
carboxylate (462g, 1.24mol) was added via a powder funnel in portions. The reaction was
slightly exothermic. The temperature rose to 50°C. After the addition was finalised the
reaction mixture was warmed to 60°C for 18 hours, The reaction mixture was cooled down to
room temperature. Toluene {750mL) and water {750mL) was added. The organic phase was
25  isolated and the aqueous phase was extracted with another portion of toluene (750mlL.). The
organic phases were combined and washed with sodium chioride solution (15%, 500m1.) and
dried over sodium sulphate . The sodium sulphate was filtered off, the filtrate evaporated at

reduced pressure to a red oil which was processed further in the next step.

30 4-(2-(4-tolvisulfanyl)phenyl)-piperidin hydrobromide
The crude ethyl 4-(2-(4-tolylsulfanyl)phenyl)-piperidin-1-carboxylate as a red



Palmitate 7.00 16.34 22.73 28.21 Stearate 6.70 15.52 21.81 28.91 DL-Lactate 5.30 8.18 9.44 17.24
Lactate hydrate 11.67 16.70 18.25 21.76 hydroxyl-isobutyrate 5.09 16.60 20.38 27.37 Sebacoin acid

salt 7.18  wo 2009/076962 PCT/DK2008/050302

22

oil from example 3 was mixed in a stirred reactor with hydrobromic acid in acetic acid (40%,
545mL, 3.1 imol}. The mixture was heated at 80°C for 18 hours. The reaction mixture was
cooled down to room temperature. During the cooling the product crystallises out. After 1
hour at room temperature ethyl ether (800mL) was added to the reaction mixture, and the

5  mixture was stirred for another hour. The product was filtered off, washed with ethyl ether

and dried in a vacuum oven at 50°C until constant weight.

Example 2B Compound 1, HBr salt

To 442 grams of stired and slightly heated (approx. 45 °C) 4-(2-p-Tolylsulfanyl-phenyl)-

160 piperidine-1-carboxylic acid ethy! ester as an oil was added 545 ml of 33 wt-% HBr in AcOH
(5.7 M, 2.5 eqv.). This mixing gives a 10 °C exotherm. After final addition the reaction
mixture is heated to 80 °C and left for 18 hours. A sample is withdrawn and analysed by
HPLC and if not completed more 33 wt-% HBr in AcOH must be added. Otherwise the
mixture is cooled to 25 °C making the product 4-(2-p-Tolylsulfanyl-phenyl)-piperidine

15  hydrobromide to precipitate, After one hour at 25 °C the thick suspension is added 800 mi
diethylether. Stirring 1s continued for another hour before the product is isolated by filtration,
washed with 400 ml diethylether and dried in vacuum at 40 °C overnight. The hydrobromide

of compound I was isolated as white solid.

20 Example 2C Recrystallisation of compound !, HBr salt

A mixture of 10.0 grams of the HBr salt of compound 1, e.g. prepared as above, was heated to
reflux in 100 ml H,O. The mixture became clear and fully dissolved at §0-90 °C, To the clear
solution was added 1 gram of charcoal and reflux was continued for 15 minutes before
filtered and left to cool spontancously to room temperature, During cooling precipitation of

25 white solid took place and the suspension was stirred for 1 hour at room temperature.
Filtration and drying in vacuum at 40 °C overnight produced 6.9 grams (69 %) of the HBr
acid addition salt of compound 1. See Figure 1 for XRPD, Elemental analysis: 3.92%N,
59.36%C, 6.16%H (theory: 3.85%N, 59.34%C, 6.09%H)

30  Example 3 Compound I, further salts

Preparation of stock-solutions of free base
A mixture of 500 ml ethyl acetate and 200 m! H>O was added 50 grams of the HBr salt of
compound I producing a two-phased sturry. To this slurry was added approximately 25 ml



12.53 21.11 24.19 Adipinic acid salt 2:1 8.03 13.52 17.90 24.60 Adipinic acid salt 1:1 a 9.33 14.01
18.72 20.63 Adipinic acid salt 1:1 p 15.69 21.53 25.81 31.18 Glutarate 1:1 9.39 11.70 14.05 14.58

Succinate lglglbhgit4de33 17.75 26.84 Fumaratel 8.90 11.47 PCT/BK2008/050302

23

conc. NaOH that caused formation of a clear two-phased solution (pH was measured to 13-
14}. The solution was stirred vigorously for 15 minutes and the organic phase was separated,
The organic phase was washed with 200 ml H,0, dried over NaySQy, filtered and evaporated
in vacuum at 60 °C acieving the free base in 38 grams yield (99 %) as an almost colourless
5  oil
Dissolving 10 grams of the oil and adjusting the volume to 150 ml using ethyl acetate
produced a 0,235 M stock-solution in ethyl acetate from which aliguots of 1.5 ml {100 mg of
the free base) was used. _
Dissolving 10 grams of the oil and adjusting the volume to 100 ml using 96-vol%
10 EtOH produced a §.353 M stock-solution in EtOH from which aliquots of 1.0 ml (100 mg of

the free base) was used.

Formation of salts using stock-solutions of the free base
The given aliquots were placed in test tubes and while stirred the appropriate amount of acid
15 was added as indicated in Table 1. If the acid is a liquid it was added neat otherwise it was
dissolved in the given solvent prior to addition. After mixing and precipitation stirring was
continued overnight and the precipitate collected by filtration. Before drying in vacuum at 30
°C a small reference sample was withdrawn and dried at room temperature without vacuum,
This procedure was included in order to test for solvates. Some results are presented in Table
20 1. Selected XRPD diffractograms are shown in figures 1-9, and major peak positions are
tabulated in Table 2. Table 3 shows the solubility of compounds used in the present invention
mn water together with pH in the resulting saturated solution, The column “Precipitate” shows
whether the precipitate isolated after the solubility determination is identical to the
compound dissolved, which is indicative of the formation of hydrates.
25



19.25 22.33 Fumarate 2:1 8.49 12.48 17.78 23.97 Maleate 1:1 12.11 15.51 17.48 22.53
Maleatehydrate 12.81 18.76 20.53 27.31 Malonate a 10.77 16.70 19.93 24.01 Malonate p 6.08 10.11

18.25 20.26yAsRetalR,11.05 20.16 20.60

PCT/DK2008/050302
24
Table 1
Acid {Base: Acid} MW Amount Sobvent | CHN {exp.) CEHN (theory)
(g/mol} | of Acid
(mg or pl
Palmitic acid, bexadecanoic | 256.42 90.5 EtOAc 7536 977 246 75.64 9.9 2.6
acid 1:1
DL-Lactic acid, DL-2- 90.1 318 EtQAc 66.88 726 3.52 G753 729 375
hydroxypropionic acid 1:1
Adipicacid, 1,6-hexanedioic | 146.14 51.6 EtDAc 6608 7.23 298 671 727 3.26
acid 111
Adipicacid, 1,6-hexanedioic | 146.14 25.8 EtOAce 7066 732 382 7695 735 393
acid 2:]
Fumaric acid 1:1 116.01 40.9 EtOH 6571 641 335 66.14  6.31 3.51
Glutarie acid, 1,5« 132.12 46.6 EidAc | 6609 697 32 66.48 703 3.37
pentanedicic acid 1:1 .
Malonic acid 1:1 04,1 36.7 EtQOAc 65.04 653 354 65.09 6.5 3.62
Oxalic acid 11 90.1 31.8 EtOH 64.28 641 3.61 6432 621 375
Sebacoinic acid, 1,8- 202.02 356 EiCAc 7179 786 3.8 7183 7.86 364
octanedioic acid 2:1
Succinic acid, 1,4« 118.1 20.8 EiOAc 6565 686 3.4 6580 678 3149
butanedioic acid, 211 {1:1 sal¢ formed)
L-malic acid, L-Z-hydroxy 134.1 473 EiQAc 62.87 620 322 6329 6.52 3.36
butanedioic acid 1:1, ¢
L-malic acid, L-2-hydroxy 1341 47.3 EtOH 6259 6.66 3.13 6329 652 336
butanedioic agid 1:1,
D-tartaric acid, D-2,3- 150.1 53.0 EtOH 66.67 64  3.07 6095  6.28 3.23
diliydroxy butanedioic acid
1:1
L-aspartic acid 1:1 1331 47.0 EtOH 5931 67 11 6343 678 6.73
{contains excess of
acid)
Ghutamic acid 1.1 165.15 58.3 EtOH 56.38 6.88 735 5646 694 7.06
{cantains excess of (for 1:1-salt and acid-
acidy monohydrate 1:1}
Citric acid 2:1 19213 33.9 EfOAc 65.93 672 3.44 66,46 664 3.69
HCIERLO 111 2M 176.4 JRLO)EN
Phosphoric acid 1:1 i4.7TM 24.0 EtOAc 3579 647 343 56,68 6.34 3.607




25.00 L-Aspartate hydrate 7.80 13.80 14.10 19.63 Glutamate 7.71 14.01 19.26 22.57 Oxalate 14.68
17.45 19.50 23.90 Malate 1:1 a 8.30 12.04 17.23 20.67 Malate 1:1 p 10.91 12.87 14.14 26.16 Malate

hydrate 12.30L5&64356 23.30

25

PCT/DK2008/030302

Table 2: Selected X-ray peak positions (°20), 2:1 means 2 bases to 1 acid. All values +-0.1°

Palmstate 7.00 16.34 2293 2821
Stearate 6.70 15,52 21.81 28.91
DL-iactate 5.30 8.18 9.44 17.24
Lactate hydrate 11.67 16.76 18.25 21.76
hydroxyl-isobutyrate 5.09 16.66 20.38 2737
Sebacoin acid salt 7.18 12.53 21.11 24.19
Adipinic acid salt 2:3 8.03 13.52 17.90 24,60
Adipinic acid salt 1: « 533 14.01 18.72 20,63
Adipinic acid salt 1:1 B 15.69 21.53 25.81 3118
Glutarate 1:1 8.39 11.70 14.05 14,58
Succinate }:] 11.74 14.33 17.75 26.84
Fumarate 1:] 8.90 11.47 19.25 2233
Fumarate .2:3 8.49 12.48 17.78 23.97
Maleate 1:1 i2.11 1551 17.48 2253
Maleate 1:] hydrate 12.81 i8.76 2053 27.31
Malonate o 10.77 16.70 19.93 24.01
Malonate B 6.08 10.11 i8.25 20.26
L-Aspartate 11.05 20.16 20,60 25.00
L-Aspartate hydrate 7.80 13.80 i4.10 19.63
Glutamate 7.71 14.61 19.26 22.57
Oxalate 14.68 17.45 19.50 2390
Malate 1:1 8.30 12.04 17.23 20.67
Malate 1:1 5 10.91 12.87 14.14 26.16
Malate hydrate 12.30 15.56 19.36 23.30
Detartrate {from EtOH) 5.08 17.18 16.42 22.10
Hydrochloride 12.44 16.72 19.45 2502
Hydrobromide 6.08 14.81 19.26 2538
Hydrobromide 1-PrOH solvate 8,57 13.12 19.07 2477




D-ate (from EtOH) 5.08 17.18 19.42 22.10 Hydrochloride 12.44 16.72 19.45 25.02 Hydrobromide 6._08
14.81 19.26 25.38 Hychtbromide I-PrOH solvate 6.57 13.12 19.07 24.77 26 Table 3 Acid (Base:Acid)

Solubility (ng¢gdBesyliing pH Precipitate Palmitic acid, hexadecanoic aﬁi%j;flk%ég%&,iﬁta”

26
Table 3
Acid (Base:Acid) Solubility Resulting pH | Precipitate

(mg/ml)

Palmitic acid, hexadecanoic | 0.4 8.6 =star{
acid 1:1
DL-Lactic acid, DL-2- =150 6.1 =gtart (after
hydroxypropionic acid 1:1 evaporaiion}
Adipicacid, 1,6-hexanedioic | 2.5 4.0 Partly 2:1 sait
acid 1:}
Adipicacid, {,6-hexanedioic | 1.0 18 =sfart
acid 2:1
Fumarie acid 1:1 0.2 3.3 =start
Glutaric acid, 1,5- 13 4.6 =gtart
pentanedioic acid 1:1
Malonic acid 1:1 (@) 5.2 4.0 =new form ()
Oxatic acid 1:1 1.1 2.7 =Start
Sebaceinic acid, 1,8- 07 3.5 =Start
octanedicic acid 2:1
Succinic acid, 1,4« 2.0 4.0 Hydrate
butanedioic acid, 2:1
L-malic acid, L-2-hydroxy 28 4.0 Hydrate
butanedicic acid¢ 1:1, B
D-tartaric acid, D-2,3- 1.8 15 Hydrate
dihydroxy butanedioic acid
1:1
L-aspartic acid 1:] 39 4.3 Hydrate
Glutamic acid 1:1 >33 4.6 -
Citric acid 2; 1 0.5 4.7 =Start
Phosphoric acid 1:1 160 2.0 ?
HC1 4.5 6.8 =Start
HBr 2.4 7.6 =Start

Example 4 Effect on acetvicholine levels

The experiment was designed to evaluate the effects of compounds of the present invention
5 onextracellular levels of acetylcholine in the prefrontal cortex and ventral hippocampus of
freely-moving rats,
Male Sprague-Dawley rats, initially weighing 275-300 g, were used. The animals were
housed under a 12-hr light/dark cycle under controlled conditions for regular in-door
temperature (21+2°C) and humidity (55::5%) with food and tap water available ad libitum.
10



DL-Lactic acid, DL-2- hydroxypropionic acid 1:1 >150 6.1 -start (after evapora?ion) Adipicacid,

1,6-hexanedioic acid 1:1 2.5 4.0 Partly 2:1 salt Adipicacid, | ,6-hexanedioic acid 2:1 1.0 7.8.-star.t

Fumaric aCi%%):}on*%%g% =start Glutafic acid, 1,5- pentanedioic acid 1:1 13 4.6 =start Malonic acid. 1:1
Y

(a) 5.2 4.0 =new form

5.5

10
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)20xalic acid 1:1 1.1 2.7 -Start Sebacoinic acid, 1,%9%18%63&1%3%3%@ 2:10.7

27

Surgery and microdialvsis experiments

Rats were anaesthetised with hypnorm/dormicum (2 ml/kg) and intracerebral guide cannulas
(CMA/12) were stereotaxically implanted into the hippocampus, aiming to position the
dialysis probe tip in the ventral hippocampus (co-ordinates: 5,6 mm posterior to bregma,
lateral 5,0 mm, 7,0 mm ventral to dura or in the frontal cortex (co-ordinates; 3,2 mm
anterior to bregma; lateral, 0,8 mm; 4,0 mm ventral to dura). Anchor screws and acrylic
cement were used for fixation of the guide cannulas. The body temperature of the animals
was monitored by rectal probe and maintained at 37°C. The rats were allowed to recover
from surgery for 2 days, housed singly in cages. On the day of the experiment a microdialysis
probe (CMA/12, 0,5 mm diameter, 3 mm length) was inserted through the guide cannula.
The probes were connected via a dual channel swivel to a microinjection pump.
Perfusion of the microdialysis probe with filtered Ringer solution (145 mm NaCl, 3 mM KCI,
1 mM MgCl, 1,2 mM CaCl; containing 0.5 pM neostigmine) was begun shortly before
insertion of the probe into the brain and continued for the duration of the experiment at a
constant flow rate of 1 pl/min. After 180 min of stabilisation, the experiments were initiated,
Dialysates were collected every 20 min. Afier the experiments the animals were sacrificed,

their brains removed, frozen and sliced for probe placement verification.

Analvsis of dialvsate acetvicholine

Concentration of acetylcholine (ACh) in the dialysates was analysed by méans of HPLC with
clectrochemical detection using a mobile phase consisting of 100 mM disodium
hydrogenphosphate, 2.0 mM octane sulfonic acid, 0.5 mM tetramethyl-ammonium chloride
and 0.005% MB (ESA), pH 8.0. A pre-column enzyme reactor (ESA) containing
immobilised choline oxidase eliminated choline from the injected sample (10 pl) priot to
separation of ACh on the analytical column (ESA ACH-250); flow rate (.35 ml/min,
temperature: 35°C. After the analytical column the sample passed through a post-column
solid phase reactor (ESA) containing immobilised acetylcholineesterase and choline oxidase.
The latter reactor converted ACh to choline and subsequently choline to betaine and H>O».
The latter was detected electrochemical by using a platinum electrode (Analytical cell: ESA,
model 5040).
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Data presentation

In single injection experiments the mean value of 3 consecutive ACh samples immediately
preceding compound administration served as the basal level for each experiment and data
were converled to perceniage of basal (mean basal pre-injection values normalized to 100%s;.

The data are presented in Figure 10a and 10b.

The data presented in figure 10a and 10b shows a dose dependent increase in the extra-
cellular acetylcholine levels in the brain. This pre-clinical finding is expected to translate into
an mprovement in cognition in a clinical setting useful e.g. in the treatment of cognitive

mmpairment and diseases characterised by a cognitive impairment.

Example 5 Effect on dopamine levelg

A single injection of compounds of the present invention dose-dependently increased
extracellular dopamine (DA) levels in the rat frontal cortex. The compound of the'présent
invention at 8.9mg/kg and 18mg/kg s.c., enhanced the DA levels by approximately 100% and
150%, respectively, above baseline levels as depicted in figure 11. Amounts are calculated as
the free base.

Method.

Male Sprague-Dawley rats, initially weighing 275-300 g, were used. The animals were
housed under a 12-hr light/dark cycle under controlled conditions for regular in-door
temperature (21+2°C) and humidity (5 545 %) with food and tap water available ad libitum.,
For the three-day treatment experiments osmotic minipumps (Alzet, 2ML1) were used. The
pumps were filled under aseptic conditions and implanted subcutaneously under sevoflurance
anaesthesia. The experiments were carried out with the minipumps on board. Blood samples
for measuring plasma levels of the test compound after 3 days of treatment were collected at

the end of the experiments.

Surgery and microdialysis experiments.

Animals were anaesthetised with hypnorm/dormicum (2 ml/kg) and intracerebral guide
cannulas (CMA/12) were stereotaxically implanted into the hippocampus, positioning the
dialysis probe tip in the ventral hippocampus (co-ordinates: 5,6 mm anterior to bregma,
lateral —5,0 mm, 7,0 mm ventral to dura or in the frontal cortex (co-ordinates: 3,2 mm

anterior to bregma; lateral, 3.0 mm; 4,0 mm ventral to dura). Anchor screws and acrylic



6.8 -Start HBr 2.4 7.0 -Start Example 4 Effect on acetylcholine levels The experiment was designed
to evaluate the effects of compounds of the present invention 5on extracellular levels of acetylcholine
in the prefr Izg&()i%g%lgld ventral hippocampus of freely-moving rats. Male, Spraqgue-Dawley rats,
initially weighing 275-300 g, were used. The animals were housed under?@ﬁrxﬁ%ﬁ/ﬁfgﬁ&ycle under
controlled conditions for regular in-door temperature (212C) and humidity (55-5%) with food and tap
water available ad libitum. WO 2009/076962PCT/D1C2008/050302 27 Surgery and microdialvsis
experimeng% Sere 1%§§th§ti edwith hypnonn/dormicum (2 nil/kq) and intracerebral guide
cannulas (CMA/12) Wg?lg%gtere%ta§<(%a @%r%%?g%ec in ((:l)a ?iﬁﬁ%’é a%ﬁn g%?%f&?%ﬁ%agggﬁ%n the
dialysis protse tipivietes! bermtabhippocandpusiicoroddindTes. 516 mim wosteliowtd hregroaySlateral -5,0
mm, 7,0 ME, Ve, vgé f%uﬁ grj the frontal cortex (c -or’q?in tes: 3,2 mm anterior to br a, lateral,
0,8 mm; 4,0 mm ré?a to%‘u}rfa% Eﬁgég%ﬂgﬁel\l}vgd E%chgclikry ﬁ:gca1 rﬁgﬁ Were LSS fio?nfﬁfgﬁggé?the guide
carmulas. MeeHEN Aéhaperature Gintreanimulslovashinomitoredd thectahpholpidadamaintalhed at 37C.
The rafs weigallQuied iR 650y SLTOR.TURGRLIOLR davs 4&9&8&@%@@&3s&ls%”ntgﬁﬁeay of the

experiment a microdialysis 10 probe (CM , 0,5 mm diameter, was inserted through

the guide EBSFRARISHOpPDES VB HeTed AHasesqolitienddaf enaNeCbwivaVi& Qliendiniégibn pump.
Perfusion ofthevmiciodialvsisRiePayith flieredRingss SlioR e 4nmm Nafl.3mMiKd: | mM

MgC12, 1,2 mM CaC12 containing 0.5 p.M neostigmine) was begun shortly before insertion of the
probe into Wi 4HER8 RbRGRISE BN S ransAPO figTe g etifldrb atldmBedristardSianinat of 1

hUmin. Aftesth8uiin afstapiisatian»he axperiaents)wae iniliatedRialysatesivers gelected every
20 miré Aft #ége‘lexperiments the animals were sacrificed, thejr brains removed, frozen and sliced for

probé pla AL/ EFRIETENS ARAR/SI & Brdaylisrs By dlreRtitien SheMaamFarmon sk &e&aAcholine
(ACh) in thexdldiysbisspuas ahabiaest byrrieansmof HPLC with electrochemical detection using a
mobile phase consisting of 100 mM disodium hydrogenphosphate, 2.0 mM octane sulfonic acid, 0.5
mM tetramethyl-ammonium chloride and 0.005% MB (ESA), pH 8.0. A pre-column enzyme reactor
(ESA) confataipgsmfidatbilised. choline oxidase eliminated choline from the injected sample (10 pl) prior
to 25 separal f ACHh pn the analytical.column (ESA ACH-250); flow rg .35 ml/min, temperature:
35C. Afte?%%ggﬂg?ﬁ?%a %%?B?nn}ll%ﬁéﬁg?n% gyggtsegedﬂ ?har%auﬁ edezl%os ZEoI mﬁ%?oﬁd”b ase reactor (ESA)
contdihingekainotiiseckbdetgtholiNeestenasmiant i |kpaoxiche rfhkestattescdagidr converted ACh to
choline and,shsRONSANSPRINGIQ DEIRING 20 HeRR-TIeRIE: YRR EIRIRT Slfsh agiermical by
using a platinum electrode (Analytical cell: ESA;

NaH;PQ4, 50 mM sodium citrate, 367 mg/l sodium 1-octanesulfonic acid, 50 pM EDTA and

8% acetonitrile (pH 4.0) at a flow rate of 0.5 ml/min. Electrochemical detection was
accomplished using a coulometric detector; potential set at 250 mV (guard cell at 350 mV)
20 (Coulochem H, ESA).

Example 6 Effect on neuropatic pain

To demonstrate an efficacy against neuropathic pain, the compound of the present invention
was tested m the formalin model of neuropathic pain [Neuropharm., 48, 252-263, 2005; Pain,
25 51, 5-17,1992], In this model, mice receive an injection of formalin (4.5 %, 20 ul) into the
plantar surface of thé left hind paw and afterwards are placed into individual glass beakers (2
/ capacity) for observation. The irritation caused by the formalin injection elicits a
characteristic biphasic behavioural response, as quantified by the amount of time spent
licking the injured paw. The first phase (~0-10 minutes) represents direct chemical irritation
30 and nociception, whereas the second (~20-30 minutes) is thought to represent pain of
neuropathic origin. The two phases are separated by a quiescent period in which behaviour

returns to normal. Measuring the amount of time spent licking the injured paw in the two

phases assesses the effectiveness of test compounds to reduce the painful stimuli.



30model 5040). WO 2009/076962PCT/DIC2008/050302 28 Data presentation In single injection
experiments the mean value of 3 consecutive ACh samples immediately preceding compound
admlnlstrath,pos%mg,bagzthe'basal level for eaph experiment and data Werlgccr%]l\ég%g% :_’t% grcentage of
basal (mean basal pre-injection values normalized to 100%). 5The data are presented In Figure 10a
and 10b. The data presented in figure 10a and 10b shows a dose dependent increase in the

extra-cellular acetylcholine levels in the brain.
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the experiments. Surgery and 1,
Animals \ clormicum (2 mUkg) and intrac
(CMAAL2) were stereotaxically implanted into the hippocampus,; positiormmy thediatysisprobe tip in the
ventral hippocampus (co-ordinates: 5,6 mm anterior to bregma, lateral -5,0 mm, 7,0 mm ventral to

dura or in the frort €8 Ebesraioars &2 Biscompoaiort8ie pgient: inuentpmshesritie 4ftcehm ventral
to dura). Aincherfisesphescanpragiice Wiec20RHAZA IR H/MZRRVARAR02.20-GRIMBRAL Were sued for

fixation of H;?agyide cannulas. The,body temperature of the animals was monitored by rectal probe

and maint&itied 2 FAY THEFALI5E AARTIEENIPErEvR FHOmISR GRF) HHF ISR hiR B8 singly in
cages. Onstierdayhedcthelexpegmestfaniciadiplypsupioba i CMALLR i i diametehinam length)
was &rbsertggnteqlr%ug@iihe %uide cannula. The 5 probes were connected via a dual channel swivel to a
microinjection pur%p Béiusion of the microdialysis probe with filtered Ringer solution (145 mm NaCl,
3 mM KC', 1 mM MgC12, 1,2 niM CaC12) was begun shortly before insertion of the probe into the
brain and continued for the duration of the experiment at a constant flow rate of 1(1,3) pL/min. After
180 min of stabilisation, the experiments were initiated. Dialysates were collected every 20 (30) min.
10After the experiments the rats were sacrificed by decapitation, their brains removed, frozen and
sliced for probe placement verification. Analysis of dialysates.




Concentration of dopamine in the dialysates was analysed by means of HPLC with 15electrochemical
detection. The monoannnes were separated by reversge phase liquid chromatography (ODS 150 x 3
-mm, 3 pM). Dopamine: Mobile phase consisting of 90 mM NaH2PO4, 50 mM sodium citrate, 367 mg/1
sodium 1-octanesulfonic acid, 50 p.M EDTA and 8% acetonitrile (pH 4.0) at a flow rate of 0.5 ml/min.
Electrochemical detection was accomplished using a coulometric detector; potential set at 250 mV
(guard cell aéIBSO mV) 20 (Coulochem II, ESA). Example 6 Effect on neuropatic pain To demonstrate
an efficacy ag%llrr?sst neuropathic pain, the compound of the present invention was tested in the fonnalin
model of nelropatfibgpada jRéjizo@hanhy b8 c2H2uPB8y DRG] Whipe20hik, &rd Thel &8R4 ¢althis model,
mice receive an ijection ohtarmali (15,7 80Pk i the plantar surfage of thedefbhind paw an
afterwards are ptface RS individual glass %e Kers (51 capacﬂfy) fcor S5Servation. Theirrtation caused
by the fonnalsptajectiomelidisd whhid@Seristic biphasic behavioural response, as quantified by the
amount of time spent licking the injured paw. The first phase (-0-10 minutes) represents direct
chemical irritation 30and nociception, whereas the second (-20-30 minutes) is thought to represent
pain of neuropathic origin. The two phases are separated by a quiescent period in which behaviour
returns to normal. Measuring the amount of time spent licking the injured paw in the two phases
assesses the effectiveness of test compounds to reduce the painful stimuli. WO
2009/076962PCT/DIC2008/050302 30 Eight C57/B6 mice (ca. 259) were tested per group. Table 4
below show the amount of time spent licking the injured paw in the two phases, i.e. 0-5 minutes and
20-30 minutes post foonalin injection. The amount of compound administered is calculated as the free
base. Table 4 Vehicle 1.0 mg/kg 2,5 mg/kg 10 mg/kg O-5minutes (sec) 42 37 30 37 20-30 minutes
(sec) 41



4326 6 The data in table 4 shows that the compound of the present invention has little effect in
the first phase representing direct chemical irritation %ad nociception. More notably, the data also show
a clear and dose dependent decrease in the time spent licking paws in the second phase indicating an
effect of the compound of the present invention in the treatment 100f neuropathic pain. 31 Claims
1.The use of 4-[2-(4-methylphenylsulfanyephenyl]piperidine and therapeutically acceptable salts
thereof (compound 1) in the manufacture of a medicament for the treatment of depression associated
with IBS. 32 2. The use according to claim 1, wherein compound | is crystalline, provided said
compound i8.not tHEhbydeochladimacisdaln B3.villedisescpondihfitoccyaiatl iheyherdiedeaipound | is
the hydrobromic acid, salt. 4% 'Ig'ﬁe us%&accordi%gé? claim 3, wherein compound | is crystalline with
XRPD peak%og%%).ﬂ%, 1841.1§i,hf .5%1'%% Br)ofct:s 1=0.11. 5. The use according to claim 4, wherein
compound | has an XRPD as depicted in figure 1. 6. The use according to any of claims 1-5, wherein
said medicaent is.a unit dose of 1- 60 mg of compound |. 7. The use according to claim 6, wherein
2aid medicament i B ORGP AL of R T UBROd B arorremAc A s
442-(4-methylphenylsulfanyl)phenyl]piperidine for oral administration.

4. The use according to claim 3, wherein compound I is crystalline with XRPD peaks at

6.08, 14,81, 19.26 and 25.38 °20 (0.1°).

5. The use according to claim 4, wherein compound I has an XRPD as depicted in figure
1.

6. The use according to any of claims 1-5, wherein said medicament is a unit dose of 1-
60 mg of compound L.

7. The use according to claim 6, wherein said medicament 1s a unit dose of 10-40 mg of

the hydrobromic acid salt of 4-[2-(4-methylphenylsulfanyl}phenyl]piperidine for oral

administration.



