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Liquid formulations of salts of
442-(4-methylphenylsulfanyl)phenylThiperidine Field of the invention The
present invention relates to liquid pharmaceutical composition. 5
Background of the invention The international patent application
published as WO 2003/029232 discloses e.g. the compound
442-(4-methylphenylsulfanyl)phenyl]piperidine (compound I) as a free
base and the corresponding MCI addition salt. The compound is reported
to be an 10inhibitor of the serotonin transporter and the serotonin receptor
Lzpi{6-Faravyfatio issafdialte ab di{Bi¢d ihedthgipheiaf stieRtive!) -
phsopdhpépenidtemression and anxiety. It has been found that
compound 1 is also a potent antagonist of the serotonin receptor 3
=& &3 and the:agigtonin receptor 2A (5-HT2A) wherefore compound |
TiBRyRe e 06 e et gt g hroader range ofodication including
pain and 15cognitive impairment. This pharmacological profile was also
disclosed in WO 2007/144006. For many pharmaceutical compounds
oral administration of a tablet, capsule, pill or similar intended for

Bavhbdowingdsstheher éfereadirgdiministration form. However, some patients,

e.g. j diffi uItiu S allowj igui .

o BB o e S o o A oy
° e ESreRpIes il etbyp lieuithsdtution emHgrprovidescappssitilityas a
ﬁ@f_zﬁ;éeaﬂal@igemg&%mgﬂ@pga&%'mﬁ *F%Vc%'t% 0%8&%'}%%" é{%%th%”an
i I'[_ IS necessary to h'avea |gh concentration of the active Ingreaient in tne
BT tehiere Saairtrararee anlghessiasin seenptectiVd ingladiemd is
saidbie @g@@@mﬂ‘@y@aﬂ%@r@@ﬁ%ﬁd&%@ﬁ&éma&%&%&&8@8—;&*_ %19&'6 :

ngly foun

Summary of the invention The present inventors have surprisi

that Eﬁg PerittRvndithadampredd (sisqgcpaien aiagriskie Hbrisaidtion
recplof-DIBETBPInt b d sasnailic acippAdien-salt (FlvRspralehand.he

lytamic, acid, addition salt (=glutamate) of 4-[2-. = _ ]
S TR b TR B BRI Pl Arieeice oking svioted
cogmgvedimgiyrithetpibsephalisatadusentlntes domadiguiddarmuwatianyo

205%@{@{9 the DL-lactic acid 2 addition salt, the glutaric acid addition
salt, the L-aspartic acid addition salt or the glutamic acid addition salt of

4-[2 X armetyyhbaenstsutiaal tphpoyilipesidideinistration of a tablet, capsule,

pill or similar intended for swallowing is the preferred administration form. However,

some patients, e.g. elderly patients may have difficulties swallowing, and liquid
solutions may be a suitable alternative avoiding the need for swallowing tablets,
capsules, pills, etc. A liquid solution further provides a possibility of a flexible dosing
regime. In order to limit the volume of a liquid solution it is necessary to have a high
concentration of the active ingredient in the solution, which again requires a high
solubility of the active ingredient.

The present invention is related to liquid formulations of compound 1.

Summary of the invention
The present inventors have surprisingly found that the DL-lactic acid addition

salt (=DL-lactate), the glutaric acid addition salt (=gluterate), the L-aspartic acid
addition salt (=L-aspartate) and the glutamic acid addition salt (=glutamate) of 4-[2-
(4-methylphenylsulfanyl)phenylpiperidine are exceptionally soluble. Accordingly,

the present disclosure relates to a quuid formulation comprising the DL-lactic acid



A

10

20

25

In one embodiment, the disclosure relates to a method of treatment, said
method comprising the administration of a liquid formulation of the
disclosure to a patient in need thereof In one embodiment, the
disclosure relates to the use of salts di§fclosed herein in the manufacture
of a liquid pharmaceutical compositionfor the treatment of certain
diseases. In one embodiment, the disclosure relates to salts disclosed

n for se.in 10the treatm nt of & rt seases, wherein said salts
TS e T it At rare sy ng%ﬂ%wﬁé}t o the
gihmmiaeemtmaﬂlfmmsﬂatrqumpnsm@y@eaﬁ}dﬁui fanyl)phenvljpiper idinc
442- (4 meth E Is%g iperidine selec edf m the DL- Ia
acid ad‘d%ongérf?é ﬁ tﬁ%@%m df%ar{ne‘* it ik eﬁ gﬁr BB said
meltﬂm@msagimnqjtﬂe gtirtania #Gich aﬂd|t1qme&ﬁrrhﬁlm@ﬁe¢®mﬁcasqﬂe@mrc toa

t e,is prov, (aed the use of a salt of 442-(4-

pa i%ﬁ igﬁgﬁylsuﬁ%anyl)phenyl]plperldlne selected from the DL-lactic acid
additidn sait ethbcglutaric deidiaddition saltcthe Iihasmamﬁﬁemchstddﬂaﬂ Baftin in

t?e d&%n%l%e"{tam (I"I%C]:e(? di tlon salt ne:t},}i]go%a%u Ct%ez? g tlrlga"{ t certain

LF'% rltnafeu
icamen ath iSease Seiected from mood o &F§;
disajoedepressive dlsorder general anxiety 20d|sorder atyplcal

depre§sion biﬁg ressi OC|aI an |et dIS 3 S|ve
N ong empo ime . (he IS’C sure 1 el NC os rein for use in
compulsive disorder, pahic disor er pos rauma |cs fesS disorder,

t‘abaeetmattng" disoridelssiesep WEmdar>$thWSM$eqm fdemantian.

chroniey il RpIession exspeiated il Copnive nalen, eRIGssion
assoualte {)s ¢hosis, ¢ gnl%lve |m |rm in schizophre

wepressign ml tam%étﬁd%umﬁte@hmlﬁpdﬁmbe}paemlm Rodisteidobmoss fimm
daAidery. ADHR melandhala J18alent SlFAN dopraesion ot e oo
epressmn wit re&d‘ual syr’n toms. ir aspec’t ere s provi
@fﬁamzomﬂ%athﬂmgtm&pheay]é@f@mﬁmﬁnyljplperldlne selected from the
DL-la id a |t|on salt, the glutaric.acid addition It th 4.-gspartic
acid Cljdﬁ?scjér?%%ta hd t g St‘érﬁm%a%?? adetlonds%? or uge @the
1wbymeﬂnﬁﬁaiﬂm$1ebseeselmwlﬁmm srlooddiisonddrs, D2almtjoacid addition

sgﬁ,ptﬁ?esg Y& ISQrder gner 1?’1?13%33’ %§8‘% 8[{0%%&186%' SICRIESRONPIROIAL .

epression, socia anX|ety er, opsessive compu S|ve dlsorder anic
wiém@bhomcf@ﬂtnadhmmmfe@emmrdhquabmxeamgtd‘mﬁtttetrreslemx of a

ﬂg&r@% Aé@ﬁ%@%@%&%ﬁéqd&%@ﬁ [’%Qé?\ Q%fﬂbgc%? re2s Iora1h anxiety

associated wit cognitive |mpa|rment ression associat€
dpsydhosisreegnitveimpai hﬁéﬁ@ﬂr@%ﬁmrmw@epr@qmm&m@mswe

c@ﬁ %%W&%B rﬁg G?s\()' %@fﬁ%ﬁ%ﬁﬁﬁﬁss tst.ledggx%%y &gflg:

ancholia, treatt ent resistant epression or epreSS|on wit reS|

dsgfmtmﬁieemﬁeﬁeﬂ@rséi&hmmenﬁ disiepsid pranmzcaitonl dommidtionsdiva
20 asReehATR: IR REAAST. A CRpiAnes.comprsing &/ %gch@shq cognitive

10formulation as defined ‘above, wherein sai contamer Is fitted wit
I RIGY &y 4601 FRipfusEa, deplessmn or anxiety associated with pain, behavioural

disturbances in the elderly, ADHD, melancholia, treatment resistant depression or
depression with residual symptoms,

In a third aspect, there is provided a salt of 4-{2-(4-
methylphenylsulfanyl)phenyl]piperidine selected from the DL-lactic acid addition
salt, the glutaric acid addition salt, the L-aspartic acid addition salt and the glutamic

acid addition salt for use in the treatment of a disease selected from mood disorders,
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Figure 1: Acetylcholine levels in the prefrontal cortex and ventral
hippocampus upon administration of compound | Figure 2: Dopamine
levels in prefrontal cortex upon administration of compound | 15Detailed
description of the invention The formulation to which the present invention
relates are all pharmaceutical formulations. Table 2 in the examples
shows the solubility of various salts of 41244-
|su envllpiperidine,.As Vld nced,by the data, th
e S A e e
mmtummlwmm@mmwmnmmmw Emmmrypﬂmmdmorder
ihese.sallsere (eloried g agihs salts ofhe presentimvention. ..
ctic acid 1S AlS6 KNOWN a5 DL:2- ﬁyéng Xypropionic Aeid, ormsﬂélr?iﬁl >
disﬁaac;d@ﬂetiﬁmnmmmmwxmml;shenytsdlﬁaﬂh@q»gmmd@pm@ﬂﬂmmn
Jpichis, 2oused,in e ressegé'“"eﬂ“%‘% v 1mG'L£ta”° ped b 'fff ‘#”OW”
gfsg pen Anadioic aC|dp And 1t forms a 11 adid addition &a cma
Mmﬂmwmpmy@mmv@ phrignpipiperidinewrhichsisteaddanithihe elderly,
inyeolon, BhasoalcAdd s ad it radaddion AR,
ehylsu anyISp%enyIpl eridine which i& tsed in
Sﬁmlsmltsnwémmm s@lusakie M1M$Memudcadi(ﬂwmum1bmuth
4-424 thylphen Ifanyl)phenyli | eridine which i |s used i
presegt gfer?t{l{gn %% 2- ){S) ylpﬁeﬁy suﬂgar@ rp Om |5’f&pﬂ‘E rldp r%‘l may be
{preplreches d@@m@md&\l@ﬁ%@@?@ﬁ@ﬁatﬁ% rlﬂ&fimﬁiymth a drop aggregate.
412-(4-methylphenylsulfanyl)phenyl]piperidine may be prepared as
descrlbed in the examples. The salts of the present invention may be
FIH4EREd by addition of the appropriate acid followed by precipitation,
FAgmrh Iprecipitatiolinmiay die ihnhught Rbanl &y e:0: RO lNGa BN us upon
Q&a§99'$9900f 10a%?ther solvent or a mixture thereof. The examples
dIS close specmc Toutes Tor obtaining the salts. Liquid formulations

- Figuyete e fovdsdhqrpacenterattexd npioisteatiofisttiguiddocomiRtiens

for parentcral administration, which include infusion solutions, are in many

Mﬁé@!%é@rﬂ@%ﬁwg E@M@ﬁm but are additionally

15chaFggt§rlse aPant%'n ster le arrég isatonic.. he Liquid oral
formulation of the present myeriton may BEbrEsEtsd ﬁ?égpﬂ?ﬁn&ﬁeumai
fexiniratiansral solution, a suspension, or as a concentrated oral
formuiglions i the examples shows the solubility of various salts of 4-[2-(4-

methylphenylsulfanyl)phenylipiperidine. As evidenced by the data, the DL-lactic
20

acid, the L-aspartic acid, the glutamic acid, and the glutaric acid addition salts have
exceptionally high solubility, For convenience, these salts are referred to as the salts
of the present invention.

DL lactic acid is also known as DL~-2-hydroxypropionic acid, and it forms and
1:1 acid addition salt with 4- [2-»(4—methyiphenylsulfanyl)phenyi]pzpendme which is
used in the present invention.

Glutaric acid is also known as 1,5-pentanedioic acid, and it forms a 1:1 acid
addition salt with 4-[2-(4-methylphenylsulfanyl)phenyl]piperidine which is used in

the present invention.
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One advantage of these administration forms is that the patient does not
have to swallow a solid form, which may be difficult, in particular for
elderly patients or for 20patients with traumas in the mouth or throat.
WE\ABS BadBelixirs are typically sweetened, flavoured liquids cart@ikegsarons2
active pharmaceutical ingredient. Syrups typically have a higher sugar
content, and elixirs often contain alcahol as well. An oral solution is a
solution of the active ingredient. A suspension is a two-phase system
compﬂsis;glﬂﬁiidcphfﬁﬁiasadispar'ﬁem&ﬁ%adimwdh,@.@[mﬂm’stration of syrups,

ora and.suspensions.typically invglves the intake of
tf'( ENHL Y a%‘é)éu aﬂ%%ln?ﬁ ﬁ cﬁ%l e gﬁ 5O i qﬁﬁ BERHAUSTHETERS: the
conceﬁiﬁmmd:@mdlmmsllaﬁdn&m aldéipoasahtwmﬁemﬁ@mare administered

tIfII d vol fs
S e e O B st i
glassotdidtiondbybiehvandgd fang) weter [jifed dnsimiiabr uparrwhichdiselosed
t
&W@Qb@ﬁ')@&@i@? mw&a'f%@gmne@Qﬁahmgngwségmﬁmﬁmwgm

small, e.g. less than 2 ml, such as less tha
YR M I PAFAG aad <sRuibediin dhe, AT Rivie Al a6dd of Shereseniulatorisromay

véhpdpEese By invantan sl adpinisiered iothe Ral %9‘;%58&3&6&{'%% a

pre-determined number of drops of said formulation from a suitable
Pla‘-‘%‘fséﬁ%%‘? 83y 0g Bt éP%&#bé@d%oﬁoab@%ew@@V%idbﬁ Aplvset drdisien af

alﬁiﬁrﬁﬁr aftlerid(watBiujuiceRosimiae:upRyichthe patient ks the
%wd Igl?thls context, a drop aggregate is 5an aggregate fitted to a
GHdlfSeffects that a liquid inside said container may be dispensed

from $&[d1ddntalﬂmibhd isasete tepded for Diel Gﬂﬁ@ﬁﬁtﬁ&m%ﬁ%ﬁ@éﬁ of

ent nve ion in concentrated oral for atlo s is.determin
L’{%e hum %r 0 1%Isroorsp(% 5%0%%% fagogeggé%htgi%lﬁlg&lgﬁ&’fh@%‘ﬁﬁ%m
argfitheseltssjteigdesirkd ko @bministerfdtisiganesatiyt hetch thiatdBiheasuring

ol é&ggg&gb 3;29 dg PSS 2 tlmal compromise between safety/efficacy
© ?the freatment 0 EI)"lre1 S%SCE ‘and convenience on the other, If the

conc&ﬁﬁéﬁtﬂﬁﬂcﬂfr@héﬁm@@ﬁm@f phe percinventivivisitoy highresentiionly a
Yraker of dropsdaiR ke @ﬁ?éﬂéﬁaﬂ UL, IR IS AR 2 SRS ion.

ef cacy of the treatment. With a fow number of drops, one or two drops
RSO aRiRsssofiAinse srE a fiRttsip ATTeEnEyheshe redisa tHeas met aiatigin

swaﬁcﬁiwa%&{@mﬁp ~Anthaotheuhangy ifithacRoeentation Af thesaltsqb:

the %resent invention is too low, the number of drops to be measured out

DALY TG sttt ﬁSr”H‘i%abatlent or the caretaker.  With

daily sinspgesdiisats:ef theipeseRtvaation ibndy & eonsantialiedn
oral f?ﬁlmulatlon ith a conc tration of 5@% of active ingredient per ml

A ISR B R ETE R B ERSFPY Baviy AU SHern rypnt and
eliﬁmbﬁeméﬁﬁmﬂt@p&ﬁ’@l avoultl. makedl possileita adminisiar B9 drops for

i e(cﬂem SuS V\éltgtgva” h%oga% s of galts af the res%ntln ntion 8f‘
EG, & ConCantratad oral Ol miation Wil AoHeeAtAtBA 87110 Higegred in

mmmm;pe rofdycopsd dhazappn@bsmmiaﬁsmﬂcemipahmmftmm@y
PSR A0 ALI0P AYNbAL 40 %&%%ﬁmf%f’wo make jt possible to

administer 10 drops oratd it dally osages of
compwRay st teecprebernvimeation @r@ldqmgulatwﬁde?rttrawdsmalnvention

arfOLIIALRRWINR GRREANTAHRA QF2Y B9 LHACHVENAEHIRALREF said

formulation from a suitable dispenser, adding the resulting volume to a glass of liquid
(beverage, e.g. water, juice or similar) upon which the patient drinks the liquid. For
convenience, the volume measured out is small, e.g. less than 2 ml, such as less than I

ml, such as less than 0.5 ml. In a particular embodiment, the concentrated oral
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ml could be appropriate. A concentration of 20 mg per ml and a drop
number of 20 drops/ml would make it possible to administer 10 drops for a
dose of 10 mg. 30With daily dosages of compounds of the present
W{hoelsida3s$ 20 mg, a concentrated oral formulation with a coPCEmMtrticticefos2
40 mg of active ingredient per 5 ml could be appropriate. A concentration
of 40 mg per nil and a drop number ef 20 drops/ml would make it possible
to administer 10 drops for a dose of 20 mg. With daily dosages of
focomipaundsfohthepresentanuenticnondi s daredancenitatad afdhsuring out
formulation with a concentratiop of 60 mgof. active ingredient per Srat
e a0 i e ST R Far i
cpft20«dreph/nilwpakimgke, kpbssithe dopdminigtes 20 ldrops ferta,dose of
30 ith dai o) resent i tion of
T T e et
aTpReives $alyrédishiopeeanlagoulthecHppiropitad iiidonvdatratiow i BOrmyLy be
AR ARG dEaR amber PRA-LQAdiops/mI would make it possible to
administer 10 drops for a dose of 40 mg.  With daily dosages of
compbifeRettHatiorebici piéntibhoPEecHig b ehtiereentripd oral
roleimulatianvith-geansepationaf-1 80 dng of active Mgregignt pesil 1o
could be appropriate, A concentration of 100 mg per ml and a drop
HITHBEF SR U iPGeRE s ke b s ARy Seiniinis fsr 48 rdsidira
meeseint 5Qmeudd InanedkesmbedimeptntheccaneehtiatecRteh AR y/efficacy
foimulation is administered, from an apparatus with a pen or syringe like
OGRS B PO BT B S AP S BRI
the guli¥VE 03/PE1&08n 151id004/03 83648 1. US2003108074d3bdh@seops is to be
apparatuses contain thg.concentrated.oral formulation of the present
b P e o i R e T B cans
mfgrb2® prdovidi ngaanisterécamountoidhelicondentedted oighsotatidn. In
. QI imi . S f.the device; lume of the conggntrated oral.
T O B g on
ofgbRutsls Thesapreanbinspifiga like dbsindd evimdsraredsops enhermosuted
oRAlRIINRRH AR R U6 AL IR 608 BiRAslpocket, and a

suitable des[?n of the device may serve to hide that it is a dispenser of a
drug. BRI divades aGed 6 s AN RIE TR BrEGETN Sntign f S E6nBRYg,

ordl geRReRkatedinral dernauiation with & £ensanteation-eti0R-maiactivene
ingredient per ml would be appropriate. This would mean that 0.05 ml is

RLREE PP EUE b hy BaPth A sadhdonambecfor higasddrenid
mikg. iV tiadycdasagesehoampeusds afshefpragent invention of 20-50

mg, 3\; cqoneentrated oral {Sor lgkation with a concentration of 200 mg

ot T TG AR T vABLIP b BEETSBHALHNE oy oS PERAL Bt
orallfisdelirened-fdr acdosmob@throf) l8ndghdtonrb misdieliveradifosrdase
s SoonoAESRIAIN, concentipted oral formulations ofthe present

PRvEntion comprise approxima?é)?%r- 61mg/mfpo?sa S of the préasen

wirne ntides. iPagtithlatexdmiplesiibldde afprodimately 4@-100 mg/ml,

appr%‘fﬂ%ﬁ% %Qégé’c% Wﬂp%ﬁ@é%@%smt invention of 10 mg, a
concentrated oral formulation with a concentration of 20 mg of active ingredient per
ml could be appropriate, A concentration of 20 mg per ml and a drop number of 20
drops/ml would make it possible to administer 10 drops for a dose of 10 mg.

With daily dosages of compounds of the present invention of 20 mg, a

concentrated oral formulation with a concentration of 40 mg of active ingredient per
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150-200 mg/m1, approximately 20-80 mg/ml, approximately 30-70 mg/nil,
and 5approximately 10, 20, 30, 40, 50, 60, 70, 80, 90 or 100 mg/ml. In one
embodiment, the oral drop foimulation of the present invention comprise at
Wi astdb! igitn| of salts of the present invention. In one embodHA@MKI#E8/050062
oral drop formulation of the present invention comprise at least 10 mg/ml
of salts of the present invention. In oge embodiment, the oral drop
formulation of the present comprises at least 20 mg/m1 of a 10salt of the
npresehbinventipriakkoAccembadirens tierogabarop fadm diatioruefibef 20
resent comprises .at least 30 mg/ml of a. salt of the present ipyention. In
B S R 3 b raere s a
least BOindinht dbmgalicdftneppresent ivemtiom! imeneenbodimet, the
Sahtiondymuyiaion.elinc rasentcompries g eastaQ molmd o &5l
of the present invention 15In addition to the salts of'the present
i splithbio AP PP O R sl erionstofithe Préd e applidandn, dmg impaeicd|a

afhiss ceneeniialestoral My RIons ma, CRMRLSESPIVENLS LPYlfers,

surfactants, surface tension modifiers, viscosity modifiers, preservatives,
antioxitihesisolerants ofzaprasie s thavseiabiey @iiampled stsdivents

cdneldawpiRLanehRIRBESAUERIS oWich: AR BISEIRIS ZPWNN WABEAE per

solubilizing agents, and are suitable for oral purposes. Examples of

ML GRYII O S BRAERRS A R PRITERIETEIY RIRE SREchiT g @8tct Jsemnetmenel 20
d@b@mgmﬁ%@m@rﬁp@}@mg@bbm@mmh'ﬁlﬁqgwé&r&ﬁer@gﬁm \ §QEJM£I)|/ of the
active_ngr ent may ur_t er pe ennance yt e additijon to the solution
o o P S AR A SR o T St SRR 0 T Avative
cdhereoitRbddd iiensysten ey doe wsedtiomodingaimghe ptiof theredient per

oniulation in an optimal pH-range. A buffer system is g mixture of
B e S B B R a0
drgrtaric pladioorkeiitipasitlandads:copjegHiel hmsdotdeddby, dhéComéfer

syste [gient ity inin the intended pH range upon

o e e O o T B0
fr@@@g}rﬁ@mwéfsmbsmc@gimhikélqeshlsibgizie‘é@@i\@iemm)@@gﬁag;hNhich
ad¥igninguitic &9&%&&{%&@(19%%%@6@3% sepal Wiy 6431, Us

Conflation of micelles. Preferably the surfactant used should be non-ionic
@0V s 1harstyParghISTs CoREER tirierns et Sy et erahferrmalp tirn pddeeto
pradaw ffareditation susingradministrationvthout Rresiitation.Fxameles f:

surfactants include tweens, spans and mono- and diglycerides. Surface
PTRAALIBR HIBEHTEr Ay H & A GIBEFRITAR ST Ahee B ntiRERS" for 1tHEt dhaysize
oftteniteioey bl easuAd BBPRIEofsuddeenlensitbMmogtifiar (s etbanah which

which Sdecreases the surface tepsion and increases the drop number. ,
=R ISR TS s B THCRABH Go LETdhe dF SeBEg T Ocvices
are@nceatiateborat feititulatiahatThet diop velobity foted fomulatiesiogaeket,

asyr ut in discrete drops from a container fitted wjth a drop .
s A B R R R G i &t o
Exaniplésdtlyideosins nicdifiees ihcludecetianolidOhydroxi@thyleellulose,

cofRBRneyieliang Pt SEtKeel i ae e POV YON AGBRRlent per
polyvinylpyrrolidone, polyethylene glycol and glyceririe.
would be appropriate. This would mean that 0.05 ml is delivered for 2 dose of 5 mg
and that 0.1 ml is delivered for a dosc of 10 mg.

With daily dosages of compounds of the present invention of 20-50 mg, a
concentrated oral formulation with a conceniration of 200 mg active ingredient per ml
would be appropriate, This would mean that 0.1 ml is delivered for a dose of 20 mg

and that 0.25 ml is delivered for a dose of 50 mg.
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Preservative agents may be added to prevent the growth of
microorganisms such as bacteria, yeasts and fungi in liquid formulations,
which are likely to be used repeatedly. Suitable preservatives should be
wohdiatsatically acceptable, 15physicochemical stable and effeatinesis/esoosz
the desired pH range. Examples of preservative agents include ethanol,
benzoic acid, sorbic acid, methyLpargben, propylparaben and benzyl
alcohol. Since a drug substance is more sensitive to chemical
degratletioniingtisselvedrihan draslichiomicit mbghberoeee ssamt i iDetusiese
an antioxidapt.jn.the Liqui formulation. Examples qf antioxidants
oy B S I o AR S aFEIe o LBt Sipite,
incitrit> agid @nthEBT AC- 100 Golaulingpagentsiehadbeidsad/ini sgmeximately
r i to | ggrmity of appeara t rodyct. Some
P R R e

appeesssaightd Gdd.cilotPing agferte &9 droi formiationsito-2bpritent,
cfhem e Hghtanghforthe B-PJ&%%M&&%B@%@{E%@E Liagls ?go%'@ﬂf Datts of

agents include for example tartrazine and sunset yellow. eetening

thsgptehiayeatidk Unpleasabrdimestadsoviatdeowiterss oo pitiativnenor
ileAchiexsRdesikaciasienbxanpleseh sweelning agentsAre,sagcharin,

sodium salt of saccharin, glucose, sorbitol, glycerol, acesulfame
“THBEEES I B641Y HESHEEERIMIATIRYRT GERBbIOTE ta gl iy Herg/ml of a

sdpdinizegdusibenbyibie adgition-obans.al, mersflaveyingsuhsianees.

Suitable flavouring substances are fruit flavours 8 suelris cherry,
P?&SB\D%W%%%&%%&?&?@, é&?ﬁ%i@ﬁﬁéﬁ%%@ﬁﬂfﬁ%ﬂ%%%ﬁﬂ%urs

ersbietiasdigtherieh) diis fpeppienonnif tayproghtcompriftakicuiar SXaRies o

f a.concentrated oral formulation which may be agminjstered with a drop
o T ERERIE CLAT ARy AL e SN AT DR
priGenipouncik)si7854 @dmpouind’ hghitarate: goesespondingto 0.5%

Com 1 fre se. Water Qs. ad 100% 1,58%, Compound | glutamate

cortoL DU 1 10 ot it T FAE RRLE B, QR oHlicn 612
prﬁﬁéﬂﬁm@ﬁmmmé@@r@lz@/@cpwpmmﬂ@mymmmatmwamprise
sl e 2 CRMBAMIA L ARNACIAIRCOUREPANANGIRATE

. 0

Compound | fr_ee. base 150.08% methylparahydfoxybenzoate
PRSPV R AT GHEh ARt e RisWystel gy euase100%

Examples of solvents include water and other solvents, which are miscible
with water or solubilizing agents, and are suitable for oral purposes. Examples of
suitable solvents are ethanol, propylene glycol, glycerol, polyethylene glycols,
poloxamers, sorbitol, benzy! alcohol. The aqueous solubility of the active ingredient
may further be enhanced by the addition to the solution of a pharmaceutically
acceptable co-solvent, a cyclodexirin or a derivative thereof.

A buffer system may be used to maintain the pH of the formulation in an
optimal pH-range. A buffer system is a mixture of appropriate amounts of a weak acid
such as acetic, phosphoric, succinic, tartaric, lactic or citric acid and its conjugate
base. Ideally, the buffer system has sufficient capacity to remain in the intended pH
range upon dilution with a neutral, a slightly acidic or a slightly basic beverage.

Surfactants are substances, which solubilize active compounds, which are
insufficiently soluble in an aqueous medium, usually with the formation of micelles.

Preferably the surfactant used should be non-ionic due to less toxicity. High
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2010.54% Compound | DL-lactate corresponding to 8% Compound | free
base 0.08% methylparahydroxybenzoate 0.02%
propylparahydroxybenzoate Water q.s. ad 100% 25A particular example
Wofzac8angeitrated oral formulation, which may be administer@d WitK (5130062
or syringe like device, is 26.36% Compound 1 DL-lactate corresponding to
20% Compound | free base 0.08% ntethylparahydroxybenzoate 0.02%
propylparahydroxybenzoate 30Water g.s. ad 100% 9 The phaiinaceutical
cqrofilenbibefaltnithe presbatirdantitions distinsed tuthe examplestdn
wmman e =y, of e prosent invention are innibitors.of the serotonin
ransporter and the serotenin receptor 58? H‘ic} ard ah agonls’?f’s Sf
dglecsorbtoriin feceiptond: (HdiTB)s theskeatohid ag ce piprs A ST 2daador
tH &&“d?@é’fﬁ@ﬁ&%‘&&‘%‘? ﬁ%&%@%}? .%%H—Q&a{eﬁ%%ﬂ% H‘i’é%%?@th%ga Arid)
the extracellular level o acetylcholine in the prefrontal cortex and ventra

desiyspessaiptisfapritensi oo pedniirecioge s therprefrbnatal cortex. Additionally,

the salis gt iheRuasen! ﬁ?ﬁ@@%ﬂa‘%ﬂﬁ%&ﬁ‘ﬁ%ﬂfhm%ﬁe@&@&w gfRain as

shown in the examples. pharmacological profile in combination with
cqpeepiatefsica e ator xhrcisenydecisfiese domHal Podhrie areriiipd put
inthe galtsiel fhe-presenhinventiona Hemceaths saltsAfdhrpigssntinvention

are believed to be useful in the treatment of diseases including mood
neligsretS, b PHIEEive dRBIae! yEner Iy AR EnTYEFr, Aiyprlal
hﬁ@@i%lﬂiymegm@g,r@amgfoﬁ@my%ﬁm@b@mﬁimi,ammc@b(ﬁj_ﬁﬁé!gﬁmmyi

compulsjve. disorder, panic disorder, post traumatjc stress disorder,

o P Y RSO G R BRI COSALHOHER Weomso, dementia
chronte:painit e pressionassoaimtetwitreagnitverimpabiveitodepression
associated.with chosis, cognitive impairment in izophreni

B B DRt o el s e

repmated‘diﬁr&;imﬁipremslaﬁcmmuﬁéimwmmumﬁpo:eqsh:lﬁeand

pERREIIAR D el ploms 20T 35 eceRiors. radogated e..

n dopaminergic neurons where activation ekerts & fonic inhi itory

Privsfiverioe egetiieddpderitanelcberoanel BLHTLu cavidg oridte et keffect an

priiGFRAER M thae dopamingigyel. Data presented in the examples show that

compound 1 does, in deed, bring about an increase in the extra cellular
dopafriiié felidis SHRHEBraMIOTR IS baeke i seay patgp dtbisiobgd
thiah2dnid 2sRDaiagonisisae.RAIticklalWal-swited dat thataaiment of

depression which is refractory to the treatment with selective serotonin
fORaRIALRE IRMBHARS O AR R B RS it S upp A i s cverandipptatate,
asStubiesshowiigna copnbinatien efimiiazipnaand SSRI to be superior to

SSR1.ajone for the treatment of depressed patients with an inadequate .

clinicaf IRUBR EE AR e B e BPRLM BHOHDMIPSERE fr ity s
ofdgpression)d Beyphaler Reychodoaingf&dit8-1a3, RARE] biNHBZapHiehs to

light and it may prove necessary to add colouring agents to the drop formulations to

protect them from light and for the purpose of stabilization. Suitable colouring agents
include for example tartrazine and sunset yellow.

Sweetening agents may mask unpleasant taste associated with some
formulations or to achieve a desired taste. Examples of sweetening agents are
saccharin, sodium salt of saccharin, glucose, sorbitol, glycerol, acesulfame potassium
and neochesperidin dihydrochalcon. The taste may be optimized further by the addition

of one or more flavouring substances. Suitable flavouring substances are fruit flavours



i0

15

20

25

30

also a 5-HT2 and a 5-HT3 antagonist, which indicate that compounds
exerting serotonin reuptake inhibition in combination with 5-HT2 and
5-HT3 antagonism, such 10 as compound I, are useful for the treatment

WOfZPRD 1388 will increase the remission rate for patients suffeBag/rEmos/650062

treatment resistant depression. Data presented in the examples shows
that compound 1 brings about an incgease in the extracellular level of
acetylcholine in the brain. There is longstanding 5clinical evidence that
sinttéadingthegeetyichblineclevels ladibe braimistharwaiidatiest other flavours
mﬁ zhse'iriner'fcl,S nd cognitive impairmenLin general, ci the use of
ACeyICROTE cStEr A AR R L AT Yeatment of Alzheimer's. On this

backdtrotindiacempguedot ischetisvedetbdrd Gseful iridhevtrieatmentof

zheimer's ognitive impairm d also,mood. disorders, such as

a%gp%%lgs}%nwaﬁﬂss(%gﬁia%fﬁ%ﬁz 6i r‘g;g%%l lcc?’é%klltel\l}gliﬁ%g linient. A

Plstiencof depréssedopatidints will respond to treatment with e.g. SSRI in
the s il i relevant ressi cale
Slch e R e L e L RIEE TR
disturbateessand t¥Ynitive impairment remain. In the present context,
these patients are referred to as 15partial responders and as suffering
from depression with residual symptoms. Due to the above discussed
effects B S RBSENEHCHHERVEISCOBETHPBIRG 1@ K eksemednd Hecadend in
the treatgnerlaf\ihHa:aa0mtyesinpaiiwent in addition to the depression.

Clini%?!?étudies have shown that the compound prazosin, which is an a-1

e

adrerielgic PERRRISTARIAESHR Teiifes sleep disturbances [Raskind, Biol.
Psyclatiy, 2004 ir@press]. Moreover, the 5-HT 2A and 5-HT2c
antagonism of the compounds of the present invention is also believed to
have a sedative, sleep-improving effect [Neuropharmaeol, 33, 467-471,
1994 \iiter tarpthedcbmpaunds:abthespredent nyentompseddsefidefondhe
treat t,0f partial responders (depression with residual symptoms), or
rephE@&@ﬁ%&ﬁ%ﬁ%@%ﬁ%ﬁeé?g%d patients with compound | will
25reduE¥irecpainionbyfipanttanesponders.  In one embodiment, the
invenfion iglates to a method of treating a disease selected from mood
disorders, major depressive disorder, general anxiety disorder, atypical
depre¥siehdBigelaPefépression, social anxiety disorder, obsessive
compulsive disorder, panic disorder, post traumatic stress disorder,

abuse, eating disorder, sleep 30disorder, Alzheimer's disease, dementia,
chrorlit-¥hin C9atteEdn AksBeiatR AR eRgHEve T fanrranacibredsisn
assogiated gﬂ&&lﬁﬁﬁgﬁ{p@@ﬁ)x@@gﬁ%\&impairment in schizophrenia,
depr%s(%g/n or ar]xiet associated with pain, behavioural disturbances in
11 U-02% propyiparahy roxybenzoate

Water g.s. ad 100%

A particular example of a concentrated oral formulation, which may be
administered with a pen or syringe like device, is

26.36% Compound I DI-lactate corresponding to 20% Compound I free base

0.08% methylparahydroxybenzoate

0.02% propylparahydroxybenzoate

Water g.s. ad 100%
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the elderly, ADHD, melancholia, treatment resistant depression, or
depression with residual symptoms, said method comprising the
administration of a therapeutically effective amount of a liquid formulation
Wer ns/présent invention to a patient in need thereof. In one eptIdinasps0962
said liquid formulation is a concentrated oral 5formulation. In one
embodiment, the patient to be treated has been diagnosed with the
disease said patient is being treated for. In an embodiment, the
compahogiakthednvestigofiscadminisiered il-anamouRkaliaR el QLA 40,

.about 100 mg/kg body weight per day. 10A typical oral dosage is in the
R Rol AUBLEE ONE 1 B0 P9 R BB GTR P
sqpreferabiyfrpon abowit tBObioato ut G R g oty wyaighimesday: of the
administered in e dosages such as, 1t osages. The exact
g o LR o SR e of Tk, the
adexcage rweigt andigengralacon dition Hbthesibjeettrepted. thadeatuse
an verity,of the.conditiop 15treated and any concomitant diseases to
R e o R SRS 0 e
depairdoskye! for thel phfisninlthertan delditit+b0, g/ deis of shegmpauridvohtion
| invention, . 1- [day, or 5-25.mg/day..This may .
ey e AR e i e e B e D s
PEER BLUTBIRYOLSD FUABT 30146 SarorECrngCbitive orourntifithe
cIMRSEDLINYIURD ANSE AR MICE SRl entioh m%ﬁ@?&%tﬁﬁ@yo?ﬁ%%%gent

. amount" of a compound as used herein means an amount sufficient to
YRR RGI BN O p ARtRaIysaRvb &t the Ervmantwisifessss srrlwtinggivent
diiseaseanditesrmplcationsin @ibaaRawtis interdention Lampisiag dhe
adminjstration of said compound. An amount adequate to accomplish this
DIROMEHTREF SR SHaFhHRIH ARy eSS M e e i aTderieRites
diasadsipautticiant taeeredialieiatenasdantially et theehivitatder,
A@ﬁq&estat'ons Oif?ﬁ iven di%?as‘e and it com&liﬁ:fations in a treatment
COMprSing tha SdminT& AoH BPE AU e SHEPBTTHIT RFRUAUY XHBShE oY
ingachrpurpbgesadlbdependhed thehsewetityiof dhendisedasg ardninrynas well
s the weight and general state of the subject. It will be understood that .
e B o S ol i g os o
thexpéaiineniatich nylaoshstia ttatrenhatsis ol vizressamotelstiygdifierevith
re&ﬂ@?s%ﬁ%ﬂ@trix’ which is all within the ordinary skills of a trained
physician. 12 The term "treatment” and "treating" as used herein means
the mafdgefiesittaridsaes 8Pd patientforthagaiposaofscohbaticidvation
CPRAIONC SHERBS-RidIRRARe Qf ddisidahThe-IoEM IR intanded e dnslyde

the full spectrum of treatments for a given condition from which the patient
will effrel ginstieneas GirArnamatol v (R adtveesssnip riE i alfe viage

thihesuppiemasicarniplisabions .o delayiheRLodression ol e 4iaeastine
r condition, to alleviate or relief the symptoms and

disorder o C ]
XS BRSSP (3O LIRS (e efiesee) BrdordeT o
ancgndiicneaspaeibaktopileventthe ﬁ@tﬁiﬁ@ﬂeﬂh@@ﬁt@é@&ﬁ%&ﬁ&]i%to be
reg,ggterst%ot as the mana ercgent and care.of alé%a mr&éor,the purpose of

Combating the dieaate” Eo AR o BT A sh SR ForHas
hypdthimistimtio npihthe iactivergortipoahss deypsbvenigheondatobiher
mﬁ%@%&%nﬁﬁgsm to be superior to SSRI alone for the treatment of depressed
patients with an inadequate clinical response (treatment resistant depression, TRD, or
refractory depression) [Psychother. Psychosom., 75, 139-153, 2006]. Mirtazapine is
also a 5-HT; and a 5-HT; antagonist, which indicate that compounds exerting

serotonin reuplake inhibition in combination with 5-HT> and 5-HT; antagonism, such
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complications. Nonetheless, prophylactic (preventive) and therapeutic
(curative) treatment are two separate aspect of the invention. The patient
to be treated is preferably a mammal, in particular a human being. In one
Weratsdiniait, the invention relates to the use of a salt of the FrEBEK2008/050062
15invention for the manufacture of a liquid formulation for the treatment of
a disease selected from mood disorders, major depressive disorder,
general anxiety disorder, atypical depression, bipolar depression, social
aaoxighydisdrder vebise Ssiveecornprdsive diROrder, wahiccgiserdes, rpeSision
rag\ayrpatigg;t[réessuﬁgisor er, abuse, e tingag]iﬁ%o der, sleep disorder,

O Dd 1ing fromh treatiment res ERIESSI0n., . :
Zheimers dlsease,g ementia, chronic pain, é}epslf’e%smn associated with

20codnity erirmpdrhie Hte depredsichassdoiatediwitinp $yehgsishoognitive
] I i | renia, JOR. O] lety asseciated with pai
e e e
cliagiatantdsaprdaiorroreaprassiotiiite hesithval ssyntiptdma inowey to treat

Agmbadiments s3idfiawd. fprmulation is.acenqenttated eralformulation . ¢

. 25In one embodiment, the present invention relates to salts’of the present

NBEERTD FOF (SR frédthtEneor 4 dideiade datared] porpaHBod is

bélisoederspmaiondarpesaive disordar, sangial %@fﬂﬁ@ﬂﬁﬁaﬁ%%%m
er,

depression, bipolar depression, social anxiety disor obsessive
280 RS AECHEB I I HErdrESI e RS st ity dipaBer didrbiengnitive

imhusaeeating disorder, sleep disorder, Alzheimer's disease, dementia,

30chronic pain, depression associated with cognitive impairment, ,
o AL T BB B SIL RS ARSI & SSRI i
theckizapihee tiay depregsion: enhatxizhiiasskemiedapitespaincfieh aviaLsal
isturban i e,elderly, ADHD, melancholia, 13 treatment resistan
A@%%%%@sﬁ%ﬁéi e%‘rglsigivg)%g\é\?i% r%rséﬁﬂiﬁ{%@lﬁﬁ 5%10%1%? \5’/’\]/‘?16 rggr%u%raﬁnggftd@ na
cdigiidy formulation! tencme émbagh&sent,csaidxﬁqlhiﬂé@mmmim iwfrred to as
pRAPRRITBIaA Cralbdron frmulatianadhe salis.ale. present veptian may

either be administere ne’ or in 5combination with anothe

thihehayrdiscuisdetiveteomponsdivvherain tvelswe ommpolhts rpayteitebe
uRE A SR HDEHRNSURN OfSEAHEAHAN: FXARRES Ofic pression.

therapeutically active compounds which may advantageously be
CE@%iﬁ@éW&ﬁ‘é@)?ﬁﬁb’@ﬁh@ Hhelopmseadtivessithyphoticseseh adenergic
rePEREPIIRZERINGS: ARICORWFRAIAED RSRMOUAGING, YRIRIRIE 36isk in

topiramatc, gabapcntin, carbamazepinc; mood 10stabilizers suich as
PRl oBspaEmiRe fgid brutid SddRasiapeninmehgsrstsnmads désa;
prefbgISiQ dheBhADIND bEleh: ASAATRQXEING: BSYEhRstaRLS. gUGh as

modafjnil, ketamine, methylphenidate and amphetamine; other
SRR S GR 4 43 P B R ARG lcison
inhetmenas, suah as T3, eeiieganEEA argddesiasiesns;alyRitakesidual
antipsychotics, Sf“C.B s olanza ineéagd aripiprazole; typical ,
SYPARRD Sy ehSHEL i aég%i%%gr CRIRIYS B TR ARSI Bk Ess,
reuchths thalinesferase! inkiliteksand memantine, folate;
S-Adenosyl-Methionine; immunmodulators, such as interferons: gpiates,
e e R e R AR
schastad dristsyoACEsimidibitonsstatips;saivd diphdtadrencbinsntagaister,

, in,: I es,.includin blications, patent .
B s
dijerdearivalin diseldentastiantab vt e miscsstearntasds ety iferderceleep

diveierindividualy and-sedfically indigated ia e ippaporated by fefergnce

and were set forth in its entirety herein (to the maximum extent peimitted
COBPILAR) PEaATHBb S G S aPStERA pYavi ST INSE OISR BMeo B iR Ririn

scHRGYMBRES depression or anxiety associaied with pain, behavioural disturbances in
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25made 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 otherwise
wihdivatsddsérein or clearly contradicted by context. For exampler/iie2068/050662
phrase "the compound” is to be understood as referring to various
30"compounds" of the invention or particular described aspect, unless
otherwise indicated. 14 Unless otherwise indicated, all exact values
thereMieted KEYEIn, arelsaphe Sentative ol e@’m@@@fﬁ@@ﬂpb@ﬂé@%@m%ﬁl

aII exa ct exe plar lues rOVI h res ectto.a artlcular
ﬁ%ac or of e%@ﬁ’ré‘%nen el rﬁf 68“6%% 3@8 5EE & 8@8%‘&6%&%9

eﬁppmmmmmmmmmbﬁmf me mbmﬂm; Twhetersjopr pptiaie)n hihe
HESEption.herein, o eafﬂhsm e nﬁn% 18&%3&'5“’3”“9“ yping,terms

such as comprlsmg aving,” "Inclu ot aining Wlﬂ] reference
foraesiement or elements is intended to prowde support for a similar

aspegtohaspaclefihe lﬂﬂgﬁ; ption that. 6o ﬂ%ar Cge"eéﬁ%ns'ﬁ %c%sm%%"y

of', or "substantially comprises” that particu ment o ements, unless
é@ﬂ%ﬁ\ﬁﬁ%ﬁﬁ@éﬁ%b%ﬁ?@hﬁwlcted by 10context (e.g., a composition

descripgd hereimasKomprisingfaatigiarelemeant shoud he.ynderstood

as also descrlbln(%a composition consisting of that element, unless

agmehastbe el 18Ié%ﬁ’}§i ¢onmiada by eoshbRyT Bamples 15Example

1 Phatmaselogicalipiafiles BxamplestoBaatoninod) a%bout 100 m g/kg
epinephrine (NE) take inhjbition Allquots of test compound and rat
bty oo 7

fEEPEY R IEEORHE BrEPalB A AL Ble i AMBAt I8 Ec AR ST E
dﬂﬂ%ﬁmﬁieﬁ@ﬂ%mr{aﬂgfk]ﬁob@é@@@émwmnl}am@gw i) e cRREesHIC

was de ined in the pre n f 1 OttM talsupram or
D T oS o ACRATARn Tho oro & cucight and
gdm@fﬁémohﬂ@umt@%&@ub@mmﬁddﬂnﬂémmt&&m%r@ #ftRe taadition
tré \%lébat 3H NE or | Lﬁ] 5 I—éTtt0 Fen u %ﬂpre?%%gg d%nggssa\éviag}nﬁ% e

Separate iitFation through
Sk?s]@mmllﬂueglmsmg a Tomtec Celt Harvester program. Filters were washed

and coupiedin Walise MISiaRets FOUNEl 2561 NET GATROVR Loppeuna

displays an 1050 value of 23 nM. At SERT compound plays an |
ohiiBrefes i eEimpienIa 539mugitay orrishi Comiganithisweey tegtsdlipbe

acffinilies W ardsi SRIQIORIN FeCeRIPrs Fﬁ@@cﬁ@@ f%mé ﬁ@%@ﬂol%a@o 15, 20

antagonistic profile with affinity at 5-HT2A receptors (Ic 54 niVI).

2hffihigPis e aihteg Hdhs emaomi et 419 prersgianeTyonkese @zr a@ﬁ@fé@ly
% b"wl‘ﬂﬁe@d}%ﬁﬁ;@@%ﬁ%dﬁ%%ﬁkﬁ%ﬁ”@ﬂ@%&ﬁﬁ@&ﬂﬂ%’é RePherein means an

arggt?rﬁesmfrggggtstg fcgipcm I%%Pa?e g'r %&uagy arrest the clinical manifestations of a
given disease 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 clinical manifestations of a given disease and its
complications in a treatment comprising the administration of said compound.
Effective amounts for cach purpose will depend on the severity of the discase 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.
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15 100, 1000 nM) were used to calculate the 1050 value. K, was
calculated from the Cheng Prusoff equation K = (IC5041+ ([1,]/Kd)) Affitiny
was determined at MDL Pharmaservices catalogue number 271650. In
WehaieanahEs cells expressing human 5-HT2A receptors compain@ X 2008/050062
displays 5competitive antagonistic properties. The compound binds to
5-HIM receptors with a Ki of < 100 nit and in a functional assay the
compounds antagonise 5-HT evoked release of Ca2- from intracellular
stored hitlren Kiveah:6ZntiMnA 'sehilch ginalysisirevealeckepmpetitit@ gement and
ant on?{gr(y with a Kb of 100 nM. The exper}‘rigéent was carried out as
W 5P 3 Ualls BERTE (e SXBaHAR T ABEE S B ris&i 280
difrmovinighieusman Sititicd ce proksdardplatbchatieudensitysufficiefat to giietd

cﬁg%%éﬁ?%%%f%%ﬁ%ﬁfﬁ%‘nﬂ% 9&%&%%;%%;‘1%%r%ﬁ‘r%ﬂ&fs%%?oﬁeg'%?r%c‘i’%%

_ E)ecular evl or 60 minutes a In a 5%
CE@DYIMEUDaibTA1103b6 Humpidit: Basahficrestsnedsinstmanitpresdiom af the

diflupromeis.iraginaipiaie [eader.oL EH&E?EHJ%%‘%HQYB%% %%'@E&ﬁg/ﬂ&gaong,
(Sunnyvale, CA) with an 15 excitation wavelength of 488 nm and an

ke o PR BTIBY0 teesho s durdentermityinvagsertbia wumsabhat the
cda¥rlde atainbasabualies of arpraxieaaiely:8000:.40000 Hugrascence

units. The variation in basal fluorescence should be less than 10%. EC50
PRfigHO LI Jugeeseef Gembrierdas g e CORtnEneTstiteticE snthBiHics
theQvetingeidersi3rdecadesorpauvaliesparecasaessed chalengingfidls or

dose response 20 curves of 5-HT with four different concentrations of
COUBRHSBLNE (158¢ '%%wa?ﬂ%aﬁwwmmﬂé%%%%és%%‘é@sed
rrehaltengingwbdepadesopaonceniratienssf tBst substanceswith £685 of
5-_HT.1Test substfalnces \re dd%d to the cells 5 minutes before the 5-HT.
P r}%fe{/% % r\?vaerpéngdlgb%atelc?lﬁ%fnag &Iﬁ%%gf@r%'soff equation. 25Example 1C
5-HTI8 Arre eepitatisrtagbrismenticoocytes expressing husmianihbenamenic
e feReRior, AT AGHYAeR cHTSTI AN £ G20 0L 2000 i, Tlis
current can be antagonised with ¢ assmaa{sl- 8'an agonists such'as

seisthshisetrono Ghdiapisistro majisplizpseasie viasouibe [pyuctah kinetyidisysten.

atg%?égp%gséi@ﬁhﬁ?{;&%@g]@ﬁ@gg&mﬁk% GRCENUAIS Ok A tsive
100 30nM) (1_050 - 10 nM7 Kb - 2 nM) and agonistic properties when
disgsgrb A RIGIETIEHeh FBNBHE ¢ 306100000 nIIYE CB 0BT 4V sleep

digsﬁféa1mmﬁm@i%r&rakgfeaﬁar_eﬁimﬁéegxﬂ,od%’mm&m&mﬁm
current elicited by 5-HT itself In oocytes 16 expressing rat-homomeric
CO@-W*@A‘P@&EB}B‘% BEPFPSSIMARKS AliIeiie WRFFBEFECSHF S SpMirTRat in
scfﬁ?ﬁ@@ﬂfﬁﬁ@i&i%@ﬁﬁ%f(ﬂﬁﬁnﬁi&flégﬁlﬁW& @%ﬁkﬁﬂﬁaWQﬁmﬂiﬁgi%zzﬁ%ﬂiﬁz f \éfgh
ro at emale Xenepus laevis anaesthetized in 0.4 % MS-222 for
the ikl .ﬁé%&f@&&%ﬁ% AR b e O T B Ao 224
rekidus$ wittp0:5s5tngind aaladenase sypeatAdSigmarAlciioh) R biesral
fo%%éfs mN NaCl, 2.0 mM KC1, 1.0 mM MgCI2 and 5.0 mM HEPES, pH

.aa%n(iytes avoid of the follicle layer were selected and incubated for 24
hoursimiMedifiediBanth' Satissbuffen(88 miidNaCialtsroMHE G sdi mM

s
depressive disorder, general anxiety disorder, atypical depression, bipolar depression,
social anxtety disorder, obsessive compulsive disorder, panic disorder, post traumatic
stress disorder, abuse, cating disorder, sleep disorder, Alzheimer’s discase, dementia,
chronic pain, depression associated with cognitive impairment, depression associated

with psychosis, cognitive impairment in schizophrenia, depression or anxicty

associated with pain, behavioural disturbances in the elderly, ADHD, melancholia,
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10penicillin and 0.1 p.g/1 streptomycin. Stage 1V-IV oocytes were
identified and injected with 12-48 n1 of nuclease free water containing 14 -
50 pg of cRNA coding for human 5-HT3A receptors receptors and
Winelisatew @t 18C until they were used for electrophysio logicaliebarsirigsoes:2
(1 - 7 days after injection). Oocytes with expression of human 5-HT3
receptors were placed in a 1 int bathjand perfused with Ringer buffer 15
(115 mM NaC1, 2.5 mM KC1, 10 mM HEPES, 1.8 mM CaCk, 0.1 mM
trdgGER rpdtbtéB X Pelisinere dnpaiedwithtagaidohlgget@hbsl M&ein said salt
. electrodes containing 3 M KCI and voltage clamped at -90.my. by a
SR RSN Tt S e B B a b e win
cRicigenbdiferbdrdtierdnlgsonere applied in the perfusate. 5-HT
a0oniets oINS BIe BRRIC AL Sy 2RSS TE RRLEREPR LT3

receptor 20antagonists were examined by measuring
cuBhiserigato resporsasinseally aMis: aeimodatidrerE@xdmpieclD alA

cSBFBRI g@ﬂ@fﬂ&ﬁﬁim&%&s\mt%@gﬁaﬂﬁg%ﬁﬁ&ﬁw%ﬁm@

receptor and was found to 25exhibit an antagonistic profile with medium
thatfRRY oY Itea e epiBieuIkP B ic sy advanegrewdy bt ererkixpdivitents
caRpRRaNas (Seesoelon:tosdgsrrpton afmembiae, PieRataliom Al isants,

t%awed and homogenized in buffer using an ultra turrax and diluted to the

SUE T ALOHEN R XRBRYE RS FRiremaly eYtm I8 GrERIm SRR 188

stabheexparmentisinitiged - aixing ofaonuldashempaunsseORd [BH]-
Prazosin and 900 embranes, and the mixture is incubated for 20

DR BRSBTS & D LR T (BTN TR rRBAe of
midBabAVB:4d0deandthéplatald 47 hiodinghs deteemined indbeppreserceueh

buffer. After the incubation, bound ligand is separated from unbou A
L o O AL T P R R et 137 SEER A B
angsferyoalFronstet P alk Hatyestdropregserh (D4l 21280 86 ané krisilbersodre ypical

31 it icercald buffer, drigd.at 50.C and 35p1
T o e P e Bl e R o

chedupsedare aniVaiters eyl 1BoMicsoRétts; Thédefinin-Mdhlouiated from Y
intrb ARt &1&%%@&&&\%&%&?&9& nQIgs2eRinding and X Aenaies, i

the concentration of compound. Concentrations of compound covering 2
regrRRigE & ST S lcantiaardsth ABEOVERIE K ks G ard rERE From
adhadehengBruseffl equalioprficsik1050/(1+- ([L]/Kd)) 10In a functional

assay comfgrounds of the present invention antagonises adrenaline evoked

releasd SHELDFHANT RS OISR SUAR! ARDReaIgM aad gy iratesisd
hdhait eeMpRNASEIE-ABIagoRIGIEHINBSREXRATEENIEINE I8 Canmied Qb as

. .essentjally as described below. _All cells were cultured in DMEM
AT S o O AR 1098 e el I ol P B
rethecasmd e Set fpahdnlB@Ocutitsinitrpenicilin:phusihQOgitad permitted by
streg cin, at 37 oC. in 5% CO2. .. Twenty-four hours prior to assays,
o RN P Bl b T SR SRS
m@Belyelthsiadkevesll microtiter plates coated with poly-Dlysine. Culture

medivil WasaeRlralad ana selispels dugdoaded i %e%fé%s';i% i 20In

assay buffer composed of Hank's Balanced olution NacCl,
cogtpphp kdsperiigng O aTiRlionsn i Mgoasing:d mike g BTY(he. gngMar and

thEHREO A3 OMENACHE RS G M glugese) blis-28dddM HERES REL
7.4, 0.05% BSA and 2.5 ng»l)/léé)!robemmd (50 p-1/well) for 1 hour in 5% CO)

cxapp ChaRkRs CBsCayR Was diskaPasddeatisdercrwasined ar asgay
"chuifienand fyrradvaiifion BnphvRimeI&AHBLWDaspect, unless otherwise

indicated.
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2545 p.1/well (or 30 ul/well for antagonist assay). In the case of antagonist
evaluation, antagonist or vehicle was added at this point as a 15 p.1
aliquot in 4% DM50- containing buffer at 4x the final concentration (final
WD MBS B3%0), followed by a 20 min incubation, Basal fluoreSe€nas<ois/050062
monitored in a fluorometric imaging plate reader or FLIPRIm from
Molecular Devices (Sunnyvale, CA) with an excitation 30 wavelength of
488 nm and an emission range of 500 to 560 nm. Laser excitation energy
was ddjilkstectsorshat hmﬁaltﬂmmemnommdiﬁgs'dw teappioxigatebiative
&(O)}Qrgsrela&lve quoresg%rgé un '15& (E ai & asc Q/\é:ere t en Stc'z glated I_@ﬁroor{}]z
empePatl?Jre it 28 agonists fted in assay Uffer ﬁs’ b " GW’
raaz@@ tmegsunedlat iﬁ:sosevwmhmterwscméma:pmdm‘adf@ SlaniproMdximum
ﬁd&g%ﬁﬁ?@f%ﬁg 1\{‘\1@&%18%% 111@%90 &8 l? Vgggu‘t " where appropriate),

entr response curves erlved romt maximum ¢ gein
fl uo reEhe Aewsrenawayy ed dny nepiinoaesporessibe (NihEquatiog)cFos

seﬁtae%miédgte”ﬂmgmsl@ﬁﬁﬁ%’ min-of cOMpQUNE N 9&#@%&&9@ &%

above), fixed concentrations of standard agonist sefotonin were added

IR OSBRI CATHREHRA P BFYTS TIPS h BRI DipBHcRABCABTasaRCt of the

inderfhitalvisutfama-phenyt drommides10n.asHired Nl agen CaKeredheREO yat
N-methyl-pyrrolidone, NMP (4.5L) was flushed with nitrogen for 2

p%ﬁfﬁde’sﬂlwetﬁwﬂefﬁfeae%ﬁw@awegwaé)%ds%adeaﬂé%%ﬁéﬁy
cohi&ditromobenzenedd 109gibé2henah aPetagsiymderk-hutoxide1td3y,

7. ol) was fin IIy dded as the last reactant. The reaction was
S R AT S G O Fa GRS RSB IR IS A Fhe

urkactidremixtunatahsrtbien iSheatat dedB0Eofoed): 3 hours. The reaction
mixture was cooled to room temperature Ethyl acetate (4L) was added
and aqueous sodium chloride solution (15%, 2.5L). The mixture was
stirred for 20 minutes. The aqueous phase was separated and extracted

Ewm&ﬁ%er portion of ethyl acetate (2L). The aqueous phase was

dogicanicofikases were comblned and washed with
' 2 W separated
Abilwatsich t@simamlsozﬁd Q@@WCMbWM| ptephtaﬂwceethe:melume

mwaﬂme@am@n%&be IAAES BRI iﬁ&ﬁ?ﬁfﬁﬁw ?Sa@gapas added

until a clear red solution was o talne wly to

1Gadfn tepipueaiiie while sesdist: e prodbe prSenpstaliisdshd sabftnvimiteor
cigystals. dhemwergisglated.by filtation.and M@ﬁ&%&%@ﬁ@%@n&ha@&

dried at 40C in a vacuum oven until constant weig

W hiRsrbeed (@ {4-Bipiarahd ) pﬁeﬁﬂ?ﬁl%r}dﬁﬁ@éﬁrkﬁﬁﬁﬂi@n{ A Eritdd

m@a@&%y@ﬁ%ﬂgage@&w%&&ée&q;ylﬁwamﬂ)[%@Ml bremides6R0g,
302. 15mo§ was sus ended in heptane (4.5L). At room temgoerature 10M

PEORRR Heldn 2%15 S OmiEet WAL AdagevEet BsPIOBI A
FigeralvexoiheHriwas aaticediThevauspensiomwasstitced for 1 hour at

amblg?tj\fﬁ?goé%g&gfp 1;[p 399,%%0} 9@ %31%2 t? 23 nM. At SERT compound 1

displays an ICso value of 8 nbM,

Example 113 5-HT- antagonism

Compound I was tested for affinities towards serotonin receptors and was found to
exhibit an antagonistic profile with affinity at 5-HT,4 receptors (K; 54 nM). The
affinity is calculated from Y = 100/(1+ 10785,y where ¥ denotes % binding and X

denotes the concentration of compound. 5 concentrations of compound (1, 10, 30,
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19 -40C. 1-Carbethoxy-4-piperidone (3689, 2.15 mol) dissolved in TI-IF
(1.5L) was added at a rate not faster than the reaction temperature was
kept below -40C. When the reaction has gone to completion, it was
Wasised 3$OC and 1M HCI (IL) was added keeping the temp@raarszbet oo
10C. The acid aqueous phase was separated 5and extracted with ethyl
acetate (IL). The organic phases weng combined and extracted with
sodium chloride solution (15%, IL). The organic phase was dried over
180didnd siip hede ancievapbrdted ite & SemilceySlaline-madsted Was: the

Iurrl WI ethyl ether ( r ff. Dried in an va en
?Izl% un c%n%%an%veléz‘?’ z@‘%ﬁ%ﬂ/ﬁéi %%:[%my was determmeg g)ﬂg]\f
Pha(ﬁlz(sl@mimwﬁmhwahanmplpwéndm I-carboxylate Trifluoroacetic acid

(2. Sk% %’ﬂ‘iﬁn Q:g E,'%}{%}@Q &?l?&%lgﬁ %I%T&chp %r%rgt% mumd‘il displays

reactor with an ef |C|ent rer
Wﬁ#@é@y&ﬂfﬁ(ﬂomﬂt&wmmiﬁﬂ)ﬁlh@wpli)p@lpéﬁmm-ﬂi@aiﬂd&yqum@mw}th a
kiGN was.added Mﬁ'cacﬂawgsgamg%ﬁ@gagﬁmﬁdg%m% s

slightly exgtheimic. The temperature rose OC. Aftef the addition was

repeisisddthe ForE o eIkt MevESs Winidabe B0 Hdr ASHuldranatpes

rc@gggp@gbmﬁgwem%g@ﬂlﬁg dawn f@orgpmdqg@perature Toluene (750mL)
and water (750mL) was added. The or anlcrgﬁase was isolated and the

aqued € PHESERASERIFAEISH it tiorfBrabrierete sopsment

cmcergmu@rmmwﬁm} PReorkined-and washad-with sodium chigtige
lution 15% 500mL) and dried over sodium suiﬁhate The sodium

sl vvaédfﬁtg}%%ooﬁ? R PREr QP36 e A P e REE T R sKR R &5 4re
dye@badwmm%*wzasfpmmsﬁedﬁmmevmstmﬂe&mhaaes at 37°C in a 5% coz

eridin hydrobrotnide 25The crude eth
Tt oy i e B
ing@ngie® veaée:mxémﬁfa’%‘tu&md Maletodavitk: iydsqBromie-Acid in) adetien
eﬁﬁﬂl %%%véféﬁg}b%ﬂsé“ﬁ% Dy Tci]e f@éﬁ%gnv%%% Neated 3t 806 for 18 hours.
he reaction mixture was coo e own to roon%?empera ure. buring %ﬁe
mtmnmnggrm@mpmmmwam@s@ Welweaofeppraampaiattdelethy!

1IHEH{RPAMI)L Was @deed JO:30ME FRAction MxilLe. AR IRy XIuLe Was

stirred for another hour. The product was filtered off, washed with ethyl
1 Q% iCean SRS TR 265PaReili B APEERISOE (MsEEBRERISIA g oA Und

cdrxample12Bie=(ddanetviphany w&fagaé@mzﬁméi@ﬁﬁﬂglﬁﬁ; RBE Rafio R
442 grams of stirred and slightly heated (approx. 45

CURVES 151" Tl AR BHEH R ﬁ%ﬂ?ﬁﬁféafﬂoé'ér%%}ﬁ’é’%‘&& EtAY B84 apel
400i0 wrB) adeled] e Smlaf 332485594 HBNIAACOHIRalM 02 B cthdaldis of

test ls)gg‘ga%lé/eisw?ﬁ}%&seg{o %h]?{['m llégts?gi ns?zlmces are added to the cells 5 minutes

before the 5-HT. K; values were calculated using Cheng-Prusoff equation.

Example 1C 5-HTs receptor antagonism

In oocytes expressing human-homomeric 5-HT;4 receptors 5-HT activates currents
with an ECsp of 2600 nM. This current can be antagonised with classical 5-HT;
antagonists such as ondansetron. Ondansetron displays a K; valie below I nM in this
systen. Compound | exhibits potent antagonism in low concentrations (0.1 nM —~ 100
nM) (ICso ~ 16 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
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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-% 1-113r in AcOH must be added. Otherwise the mixture is cooled to
W2B@snakify the product 4-(2-pTolylsullanyl-phenyl)-piperidiret/npr2008/056062

hydrobromide to precipitate. After one hour at 25 C 10the thick

suspension is added 800 ml diethyletlger. Stirring is continued for another

hour before the product is isolated by filtration, washed with 400 ml
cxiethyitether andoited 5 Nac) ureptd G- AVeinightcdThebydrehromide Qfor
3%on;>? ndelxwals igotlgte_d as Whiée solid., ]B'SExacrﬁple 2C Recrystallisation

of 24 (A FIBETISREny TSURRTDBRERY BN diTsY e P Esic AeHittre of
ret@o@agrémr s ofathe: MBreballzeagupiepared astaboye), wasiNeaed 1072réflupo -

i _100ml H he mixture.became clear and fully dissolved at 80-90 C
e e e e S T o B R A ey o5
mgdmiinoBerforss mndte S 2opefoidifilte e @BADIETRt¢&0D bs dMahebti sty

KiO oYM ampsrAsULe; Pyring ﬁ@f@@'&@xg@ﬁ?@é@@@ Rophitasolid ook ..

place and the suspension was stlrre_a 1 hour at room temperature.
WETRreCAriad a4 Seuihh e oncVvéiaih Bephidtde 619TgraRssa(Bo

NYiof therHtBrn acid.additign:sali ef drfe<(dmethyRhenyisulanyhRhenyLl-
piperidine. 25 Example 3 442-(4-methylphen fsulfa_nyl)phenyflpl eridine,
priketivisriis st aabeh vamiihteshal g g
péhicethy hagetatesandgRamdi Qumasaddesh e Qras @cemﬁfi&ﬁin%eilﬂi{ected
oggi%?r%%wo?has _‘ d.slun-y. To this slurry was added approximately 25
il SOEEHE. NACA PHHACCR TG FRREANEN O & SloBk RR6ROPASSEIEsidhvmman
5{{pBwasonrasuedind 3ridhcibetsoutidvasistikrodngaraushyfor 15

minutes and the organic phase was separated. The Qrganic phase was,
R PO SRR icct Vi RS RIS 19 il e B Apersd
ofihwaeuGrilat 6ecGioreducingldbalfiee basebin3ghgrasrasieldi(QR Measeier

rless oll. i j 0,ara f the gil a justin
O o A R, TN S A Mk
7.8lotk!kotutio nnpaedyl ibetgterfragpod Bidh laht elsafollS Bonl(QQzH Q0K
' ' oi.an justin
. et (O Bt 0B e S R
cogidrnessiverurc ot fropesnfeRcaligdabs 6ruse wer¢ 200 ing infilisepfrbesate.
5-pEsg Was-Hsed.AOReIDiaHan otsalp u §U]&ét%lé'ﬁgﬂéﬁ@@sso%tﬁﬁfr?&epl;or

base The given aliquots were placed in test tubes and while_stirre& the
A SOFUR S AT 6 LB TAS R SE8 it arp Tatainst theMadrd T
stivasagidiguid 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 15filtration. Table 2
Eshonys thecslidedityohsakis 0fd42-(4-methylphenylsulfanyl)-

phenyllgilperidine. Table 1 .
Compound I was tested for affinities towards the o 4 receptor and was found to

exhibit an antagonistic profile with medium affinity for o, receptors (Ki = 34 nM).
On the day of the experiments membranes (see below for description of
membrane preparation) are thawed and homogenized in buffer using an ultra turrax
and diluted to the desired concentration (5 pg / well ~ 5 ug / 900 ul, store on ice until
use).
The experiment is initiated by mixing of 50 pl test compound, 50ul ['H]-
Prazosin and 900ul membranes, and the mixture is incubated for 20 minutes at 25 °C,

Non-specific binding is determined in the presence of 10pM WB-4101 and the total
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Acid (Base:Acid) MW (g/mol) Amount of Acid (mg or iil) Solvent CHN

(exp.) CI" (theory) Palmitic acid, hexadecanoic acid 1:1 256.42 90.5

EtOAc 75.36 9.77 2.46 75.64 9.92.6 DL-Lactic acid, DL-2-
WHyBraIgespionic acid 1:1 90.1 31.8 EtOAc 66.88 '7.26 3.52 PCT/BK2008/650062
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binding is determined in the presence of buffer. After the incubation, bound ligand is
separated from unbound by filtration through Unifilter GF/B, presoaked in 0.1 % PEI
{or 30 minutes, using a Tomtec Cell Harvester program (D4.2..4). 96 well. Filters are
washed 3 times with 1 ml ice-cold buffer, dried at 50 °C and 35ul scintillation
liquid/well is added to the filters. Bound radioactivity is counted in 2 Wallac OY 1450
MicroBeta. The affinity is calculated from Y = 100/(1+ 1078, wwhere Y denotes
% binding and X denotes the concentration of cbmpound. Concentrations of
compound covering 2 decades were used to calculate the IC50 value. Ki was
calculated from the Cheng Prusoff equation Ki = (ICso/(1+ ([LI/Kd))

In a functional assay compounds of the present invention antagonises
adrenaline evoked release of Ca™ from intracellular stores and a functional assay
revealed that compounds were antagonists,

These experiments were carried out essentially as described below,

All cells were cultured in DMEM medium supplemented with 10% BCS, 4
mM L-glutamine (or 2 mM in the case of COS-7), and 100 units/m! penicillin plus
100 pg/ml streptomyein, at 37 oC, in 5% CO2,

Twenty-four hours prior to assays, CHO cells expressing the human alpha;ay
receptors were seeded into 384-well black wall niicrotiter plates coated with poly-D-
lysine. Culture medium was aspirated and cells were dye-loaded with 1.5 pM Fluo-4
in assay buffer composed of Hank’s Balanced Salt Solution (138 mM NaCl, 5 mM
KCI, 1.3 mM CaCl, 0.5 mM MgCl, 0.4 mM MgSQy, 0.3 mM KH,PO., 0.3 mM
NazHPO4, 5.6 mM glucose) plus 20 mM HEPES pH 7.4, 0.05% BSA and 2.5 mM
probenicid (50 pl/well) for 1 hour in 5% COyat 37 °C. After excess dye was
discarded, cells were washed in assay buffer and layered with a final volume equal to
45 ul/well (or 30 ul/well for antagonist assay). In the case of antagonist evaluation,
antagonist or vehicle was added at this point as a 15 pl aliquot in 4% DMSO-
containing buffer at 4x the final concentration (final DMSO = 1%), followed by a 20
min incubation. Basal {luorescence was monitored in a flucrometric imaging plate
reader or FLIPR™ from Molecular Devices (Sunnyvale, CA} with an excitation
wavelength of 488 nm and an emission range of 500 to 560 nm. Laser excitation
eriergy was adjusted so that basal fluorescence readings were approximately 8,000

relative fluorescent units (RFU). Cells were then stimulated at room temperature with
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67.53 7.29 3.75 Adipicaeid, 1,6-heicanedioie acid I:1 146.14 51.6 EtOAc

66.08 7.23 2.98 67.1 7.27 3.26 Adipicacid, 1,6-hexanechoic acid 2:1

146.14 25.8 EtOAc 70.66 7.32 3.82 70.75 7.35 3.93 Fumarie acid 1:1
WOPS9/1 14858 EtOH 65.71 PCT/BK2008/056062

I8

agonists diluted in assay bufter (15 pl), and RFU were measured at 1.5 second
intervals over a period of 2.5 min, Maximum change in fluorescence was calculated
for each well. Conceniration-response curves derived from the maximum change in
fluorescence were analyzed by nonlinear regression (Hill equation). For antagonistic
determinations, after 20 min of compound incubation (as above), {ixed concentrations

of standard agonist serotonin were added.

Example 2A 4-[2-(4-methyviphenvisulfanyDphenvl niperidine, HBr salt
2-(4-tolvisulfanyi)-phenyl bromide

In a stirred nitrogen covered reactor N-methyl-pyrrolidone, NMP (4.5L) was {lushed
with nitrogen for 20 minutes. 4-Methylbenzenethiol (900g, 7.25mol) was added and
then 1,2-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 aqueous sodium chloride solution
(15%, 2.5L). The mixture was stirred for 20 minutes. The aqueous phase was
scparated 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 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 by filtration and washed with

methanol and dried at 40°C in a vacuum oven until constant weight.

Ethyl 4-hydroxy-4-(2-(4-tolylsulfanyl) phenyvl)-piperidin- I -carboxylate

In a stirred reactor under nitrogen cover 2-(4-tolylsulfanyl)}-pheny! bromide (600g,
2.15mol) was suspended in heptane (4.5L). At room temperature 10M BuLi in hexane
(235mlL, 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



10

15

20

25

30

6.41 3.35 66.14 6.313.51 Glutaric acid, 1,5- pentanedioic acid 1:1 132.12
46.6 EtOACc 66.09 6.97 3.2 66.48 7.03 3.37 Malonic acid 1:1 104.1 36.7

EtOAc 65.04 6.53 3.54 65.09 6.5 3.62 Oxalic acid 1:1 90.1 31.8
WO 2008/113358 PCT/BK2008/056062
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~40°C. 1-Carbethoxy-4-piperidone (368g, 2.15 mol) dissclved in THF (1.5L) was
added at a rate not faster than the reaction temperature was kept below -40°C. When
the reaction has gone to completion, it was warmed to 0°C and 1M HCI{1L) 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
extracied with sodium chloride solution (15%, 1L). The organic phase was dried over
sodium sulphate and evaporated to a semi crystalline mass. It was sturried with ethyl
ether (250 mL} and filtered off. Dried in an vacuum oven at 40°C until constant

weight.

Ethyl 4-(2-(4-tolvisulfanyljphenyl)-piperidin-1-carboxviate

Trifluoroacetic acid (2.8kg, 24.9mol) and tricthylsilane (362g, 3. 1mol) was charged in
a reactor with an efficient stirrer. Ethyl 4-hydroxy-4-(2-(4-tolylsulfany!)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 isolated and the aqueous phase was

extracted with another portion of toluene (750mL). The organic phases were
combined and washed with sodium chloride solution (15%, 500mL) and dried over
sodum 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.

4-(2-(4-tolylsulfanyl)phenyl)-piperidin hvdrobromide

The crude ethyl 4-(2-(4-tolylsulfanyl)pheny!)-piperidin- 1 -carboxylate as a red

oil from example 3 was mixed in a stirred reactor with hydrobromic acid in acetic acid
(40%, 545mL, 3.1Imol). The mixture was heated at 80°C for 18 hours. The reaction
mixture was cooled down to room femperature. During the cooling the product
crystallises out. After 1 hour at room temperature ethyl ether (800mL) was added to
the reaction mixture, and the mixture was stirred for another hour. The product was
filtered off, washed with cthyl ether and dried in a vacuum oven at 50°C until constant

weight,



10

15

20

25

30

EtOI4 64.28 6.4] 3.61 64.32 6.213.75 22 Acid (Base:Acid) MW (g/mol)

Amount of Acid (mg or pi) Solvent CHN (exp.) CHN (theory) Sebacoinic

acid, 1,8- octanedioic acid 2:1 202.02 35.6 EtOAe 71.797.863.58
WPL2@BZB658.64 Succinic acid, 1,4- butanedioic acid, 2:1 118 {2008 2668/056062
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Example 2B 4-12-(4-methyvilphenvisulfanvDiphenvlipiperidine, HBr salt

To 442 grams of stirred and slightly heated (approx. 45 °C) 4-(2-p-Tolylsulfanyl-
phenyl}-piperidine-1-carboxylic acid ethyl 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 86 °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 1o 25 °C making the product 4-(2-p-
Tolylsulfanyl-phenyl}-piperidine hydrobromide to precipitate. Aficr one hour at 25 °C
the thick suspension is added 800 ml 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 I was isolated

as white solid.

Example 2C Reervstallisation of 4-[2-(4-methviphenvisulfanylphenvlipiperidine,
HBr salt

A mixture of 10.0 grams of the HBr salt, e.g. prepared as above, was heated to reflux
in 100 ml HyO. The mixture became clear and fully dissolved at 80-90 °C. To the
clear solution was added 1 gram of charcoal and reflux was continued for 15 minutes
before filtered and left to cool spontanecusly to room temperature. During the cooling
precipitation of 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 4-[2-(4-methyiphenylsulfanyl)phenyl]-

piperidine.

Example 3 4-[2-(4-methviphenvisulfanvwhenvlIniperidine. further salts

Preparation of stock-sohitions of free base

A mixture of 500 mi ethyl acetate and 200 ml H,O was added 50 grams of the HBr
salt producing a two-phased slurry. To this slurry was added approximately 25 ml
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,O, dried over Na>SQs,
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EtOAc 65.656.863.4 65.806.78 3.49 (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-rnalic acid, L-2-hydroxy butanedioic acid 1:1,13 134.1

WHLBEIOH82.996.663.13 63.296.52 3.36 D-tartaric acid, D-2r&-Teitsadnesp0062

butanedioic acid 1:1 150.1 53.0 Et0117 60.676.43.07 60.956.28 3.23
L-aspartic acid 1:1 133.1 47.0 21
filtered and evaporated in vacuum at 60 °C producing the free base in 38 grams yield
(99 %) as an almost colourless 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 aliquots of 1.5
ml (100 mg of the frec base) was used.

Dissolving 10 grams of the oil and adjusting the volume to 100 ml using 96-
vol% EtOH produced a 0.353 M stock-sofution 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 was added as indicated in Table 1. if the acid was a liquid it was added neat
otherwise it was dissolved in the given solvent prior to addition. Afier mixing and
precipitation stirring was continued overnight and the precipitate collected by

filtration. Table 2 shows the solubility of salts of 4-[2-(4-methylphenylsulfanyl)-

phenyl]piperidine.
Table 1
Acid (Base: Acid) MW Anount Sobvent | CTIN {exp.) CHN (theory)

{g/mol} of Acid

{mg or pi)

Palmitic acid, hexadecanoic | 256.42 90.5 EiOAc 7536 977 246 75.64 99 2.6
acid 1:1
Di.-Lactic acid, D2~ 90.1 31.8 EiQAe 6088 726 3.52 67.53 729 3753
hydroxypropionic acid 1:1
Adipicacid, |,6-hexanedioic | 146.14 51.6 EtOAc 6608 723 298 67.F  7.27 3.26
aeid 1:1
Adipicacid, 1,6-hexanedicic { 146.14 5.8 EtOAc 7066 732 3.82 7675 7.35 3.93
acid 2:1
Fumaric acid 1:1 116.01 40.9 EtQH 6571 641 335 66,14 6.31 3.51
Glutaric acid, 1,5~ 132.12 46.6 EtQAc 66.0% 697 32 66.48  7.03 3.37
pentanedioic acid 1:1
Malonic acid 1:1 104.1 36.7 EtOAc 65.04 053 354 65.09 6.5 3.62
Oxalic acid 1:1 90.1 31.8 EOI] 6428 641 361 6432 621 3.75




EtOH 59.316.77.1 (contains excess of acid) 63.436.78 6.73 Glutamic acid

I:1 165.15 58.3 Et01-1 56.386.887.35 (contains excess of acid) 56.466.94

7.06 (for 1:1-salt and acid-monohydrate I:1) Citric acid 2:1 192.13 33.9
WEBtORE/165:836.723,44 66.466.64 3.69 HCI/Et20 1:1 2M 176.4E1001¥2668/050062

Phosphoric acid 1:1

22
Acid {Base:Acid) MW Amount Salvent | CHN (exp.) CHN (fheory}
{g/mol) | of Acid
{mg or 14}
Sebacoinic acid, 1.8- 202.02 35.6 EtOAc 7179 7.86 3.58 71.83  7.86 3.64
octanedioic acid 2:1
Succinic acid, 1,4- 1181 20.8 EtOAc 65.65 686 34 635.80 6.78 3.49
hutanediolc acid, 2:1 {1:1 salt formed)
L-malic acid, L-2-hydroxy 1341 47.3 EtOAc 6287 620 3722 6325 0652 336
butanedioic acid 1:1, o
E-malic acid, L-2-hydroxy 134.1 47.3 ExOH 6299  6.66 313 63.29  6.52 336
butapredioic acid 1:1, B
D-tartaric acid, D-2,3- 150.1 53.0 EtOH 6067 64 307 60.95 628 3.23
dihydroxy butancdioic acid
1:1
L-aspartic acid 1:1 133.1 47.0 EtOH 5931 67 i 6343 678 6.73
{contains excess of
acid}
Glutamic acid 1:1 165.15 583 EtOH 3638 688 735 5646 694 706
{contains excess of (for 1:1-salt and acid-
acid} maonokydrate 1:1)
Citric aeid 2:1 192.13 339 EtQAc 6593 672 344 66,46 6.64 3.69
HCVERO §:1 2M 176.4 EtOH
Phosphoric acid 1:1 147 M 24.0 EtQAc 3579 647 343 5668 634 367
Table 2
Agid (Base:Acid} Solubility
{mg/ml)
Palmitic acid, hexadecanoic § 0.4
acid 1:1
DL-Lactic agid, DL-2- =150
liydroxypropionic acid 1:1
Adipicacid, 1,6-hexanedioic | 2.5
acid 1:1
Adipicacid, 1,6-hexanedicic | 1.0
acid 2:1
Fumaric acid | :1 0.2
Glutaric acid, 1,5- 13
penfanedioic acid 1:1
Malonic acid 1:1 () 5.2
Oxalic acid 1:1 11
Sebacoinic acid, 1,8 0.7
octanedioic acid 2:1
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14.7 M 24.0 EtOAc 55.796.473.43 56.686.34 3.67 Table 2 Acid
Base:Acid) Solubility (mg/m1) Palmitic acid, hexadecanow acid 1:1 0.4
DL-Lactic acid, DL-2- hydroxypropionie acid 1:1 =150 Adipicacid,

W Bieked#tioic acid. 1:1 2.5 Adipicacid 1,6-hexanedioic aci#@ripEB8/030062
Fumaric acid 1:1 0.2 Glutaric acid, 1,5- pentanedioic acid 1:1 13 Malonic

acid(a) 5.2 Oxalic acid I:1 1.1 23
Acid {Bage:Acid) Sotubitity
{mg/ml)
Succinic acid, 1,4~ 2.0

butanedioic acid, 2:1

Lemalic acid, L-2-hydroxy 28

butanedicic acid 1:1,

D-tartari¢ acid, 2,3+ 18
dihydroxy butanedioic acid
1:1

L-aspartic acid 1:1 39

(Glutamic acid 1:1 >335
Citrie acid 2:1 6.5
Phosphoric acid 134 6.0
HC1 4.3
HBr 2.4

Example 4 Effect on acetvicholine levels

The experiment was designed to evaluate the effects of compound I on extracellular
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 (2132°C) and humidity (55:£5%) with food and tap water
available ad libitum.

Suregery and microdialvsis experiments

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, fateral ~3,0 num, 7,0 mm ventral to dura or in the frontal cortex
(co-ordmates: 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 canmula.
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Sebacoinic acid, 1,8- octanedioic acid 2:1 0.7 23 Acid (Base:Acid)

Solubility (mg/m1) Succinic acid, 1,4- butanedioic acid, 2:1 2.0 L-tnalic

acid, L-2-hydroxy butanedioic acid 1:1, [3 2.8 D-tartaric acid, D-2,3-
WaikdigroddpIsutanedioic acid 1:1 1.8 L-aspartic acid 1:1 39 Glramiferoid/ 050062

1:1 >35 Citric acid 2:1 0.5 Phosphoric acid 1:1 6.0 HC1 4.5 -1Sr 2.4

24
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 MgCh, 1,2 mM CaCl, containing 0.5 uM neostigmine) was
begun shortly before insertion of the probe into the brain and continued for the
duration of the experiment at a constant {low rate of 1 pl/min, After 180 min of
stabilisation, the experiments were initiated. Dialysates were collected every 20 min.

After the experiments the animals were sacrificed, their brains removed, frozen and

sliced for probe placement verification.

Analvsis of dialysate acetvicholine

Concentration of acetylcholine (ACh) in the dialysates was analysed by means of

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) containing immobilised choline oxidase eliminated choline from the injected
sample (10 pl) prior to separation of ACh on the analytical column (ESA ACH-250);
flow rate 0.35 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,0,. The latter was detected

clectrochemical by using a platinum electrode (Analytical cell: ESA, model 5040).

Data presentafion

In single injection experiments the mean value of 3 consecutive ACh samples
immediately preceding compound administration served as the basal level for cach
experiment and data were converted to percentage of basal (mean basal pre-injection

values normalized to 100%). The data are presented in Figure 1a and 1b.

The data presented in figure 1a and 1b show a dose dependent increase in the extra-
cellular acetylcholine levels in the brain. This pre-clinical finding is expected to

translate into an improvement in cognition in a clinical setting useful e.g. in the
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Example 4 Effect on acetylcholine levels The experiment was designed to
evaluate the effects of compound | on extracellular levels of acetylcholine
in the prefrontal cortex and ventral hippocampus of freely- 5moving rats.
WwWWaesSprigue-Dawley rats, initially weighing 275-300 g, wer@&UsSezFises0062
animals were housed under a 12-hr light/dark cycle under controlled
conditions for regular in-door temperzgture (21+2C) and humidity (555%)
with food and tap water available ad libitum. 10 Surgery and microdialysis
treatpenmenisgriats ingraranae sthibtisedwith Aryprabaddonitegmii@eml/kg)
inz;\ncil i%%cerebral guide cannulas (CMA/12) were stereotaxically implanted
into the lippocampus, aiming to position the dialysis probe tip in the
ventral hippocampus (co-ordinates: 5,6 mm 15posterior to bregma, lateral
3 or in the frontal cortex (co-ordinates: 3,2
0,8 mm; 4,0 mm ventral to dura). Anchor

héoectisedridmbatiorenfahegais dandetasine
(TR b PRP SRR AT AMAS WAS MOV R RUEEARIGPG and

maintained at 37C. The rats were allowed to recover from surgery for 2
8. qapdhaudddnambs sif 2obagest bp e lgssi obriwropsririntla0% and
1903 ocliphysiscproRg (e WA B A & mymsdiamater i3 Apmdength) was pserted

through the guide cannula. 24 The probes were connected via a dual
calfplpfd s Whidies BPRficroinjection pump. Perfusion of the microdialysis
Mprege with filtered Ringer solution (145 mm NacCl, 3 mM KU, 1 mM
MJ}/Lg%lZ, 1,2 niM CaC12 C,o,n&aining 0.51,]M neqstigmine) was begun

EhorilyA8Rfore IHSE o B PREpPEbE IRt thes Biash BRE St RErTBPe
whdUratied ofdbe £xparignidatiacgonstiantflowtateotdndloin. BHEILEH in-

min of stabilisation, the experiments were initiated. Dialysates were |
O R Og o, AT Dbt S e S < v Soorlabls
adhiginbraifs thntbyeddisorenand skpedfen probadiaedmennye ification.

alysis of.diglysate acetylchgline Concentration, of acetylcholine
R R L o LR e T BLE i i
sublettrochely ivad demctibnansingnacrtiobile Phaseconsisting ot tOGisdMut

dispdi 0 mM gctane sullonic acid, 0.5 ml\ -
o S BB I S e e
coprpogpiLiphisiehdymet énetor 16 ESA ot ning srandotitisedkphontioes.

oxidase eliminated chotine from the injected sample (10 up prior to

separation of ACh on the analytical column (ESA ACH-250); flow rate 0.35
SUrgRR AN PNSETaIY eI SIRETAREH the analytical column the sample passed
ARFOUOR R PARCOITNY SPHE 1 1R (EPA) RORRINAGRmebilised

acetylchglineesterase and choline oxidase. The latter reactor converted
UK [T OnEHBIINM 20 A WaksUEiTaRy ey Tinelts péiaindialunnotaimte
pdgtteswashdelienisd glesiroghe micaty.UpippRpiplio v -slaaiiede s 6 mm

Analytical cell: ESA, model 5040Q). Data presentation .
angermr ¥o %regma, ateral —~50,8 mm, 7,0 mm vmgtrai 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 cement were sued 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. Perlusion of the

microdialysis probe with filtered Ringer solution (145 mm NaCl, 3 mM KCl, 1 mM
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In single injection experiments the mean value of 3 consecutive ACh
samples 25immediately preceding compound administration served as the
basal level for each experiment and data were converted to percentage of
WHhaas/(sedn basal pre-injection values noli alized to 100%). Phe/data@resoos?
presented in Figure la and Ib.  The data presented in figure la and Ib
show a dose dependent increase in tge extra- 30cellular acetylcholine
levels in the brain. This pre-clinical finding is expected to translate into an
Mpprovenmevt (nCognitiopdpua shimidaleaitinghuseatyl efgudpibe: WO the brain
%{998/%3&?{3{5%&/{5)1&%9)08/9&0062 25 treatment 0]£c co nitive,i_m?girm nt
P IS e S RS AR T S HIE Trib STIRARE eXarisIg’s Ebdtt
ubmdopafiming évels GAtshiietinie chiomxpttorapewnde idoze=depaitdantty
VJ&%@&%%%@%@%%%'@'@QE%BQWine (DA) levels in the rat frontal cortex. The
the prese

compound o t invention at 8.9mg/kg and 18mg/kg s.c.,
AdiihdivcetbtheDs [dveisi by approxifvaddly doogtiaridn] 8896 brespectivelyd,

PHOY BRI eV ARRIeA g 2 Amounts are calculated as

the free base. 10Method. Male Sprague-Dawley rats, initially weighing

275-300 g, were used. The animals were housed under a 12-hr light/dark
asysleundercenelled conditions for regular indoor temperature (212C)

and humidity (555%) with food and tap water available ad libitum. For the
Conesatipiiprrabiemrecdanirehtssdmioties mmiptra by paset of SBCIyit

elWerecHEehaT he DS wersotitash wasraserticaangitions angHmpianted
subcutane s@g under sevoflurance anaesthesia. The experiments were
[

u b
R HABERWH TS Faflion IS o MoaSPRIIGR SaHiaarsf RBsELRg! o0
mplasais Fexels) ef theddishceimpabad altdars3diays afdEeatmaeniese, 50 1M

llect the end. of t eriments. 20Syurgery and _microdialysis
Zike ks R R R ]
dateitkigh and mtracpiebrel guide: canhules(CMALAR) wecetBleractazit@iyy

(g%rgpd%%iﬁgt i§1§8 itnhgp)lfg_q %%Wﬁgf’e%%? oning the dialysis probe tip in the

ntral hippocam Co-or mm anterior to bregma, lateral
-5,0 mm, 7,0 mm ventral to dura or in the frontal cortex 25(co-ordinates:

Eﬁ&%&@ﬁg&qﬁtg&&%m;d%@m, 3.0 mm, 4,0 mm ventral to dura).
Nchor screws and acrylic cement were sued for fixation of the guide
Te damapsrathan soacammpsmturesintbia fkimlcones moAitare ttdgdracthd

foPHOR aRdaInNaRGshat Siim Theratsyere Allowed &9 regoves from; 517,
su%:?eryr for 2 days, housed singly in cages. On the dag f?f the experiment
18 hidrotiapaIehrBliee (eRIRPST BUSTioR ShERaRBtR LIS TamibHbtHY wvs

plinsarteeibiirghcthe: guide, eanidland RN WEEE into individual glass
beakers (2 / capacity) for observation. The irritation caused by the formalin injection
clicits 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 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.

Eight C57/B6 mice (ca. 25g) were tested per group. Table 3 below show the

amount of time spent licking the injured paw in the two phases, i.e. 0-5 minutes and



connected via a dual channel swivel to a microinjection pump. Perfusion
of the microdialysis probe with filtered Ringer solution (145 mm NacCl, 3
mM KG, 1 mM 26 MgC12, 1,2 mM CaCH was begun shortly before
Wihgetiomefsthe probe into the brain and continued for the duratinisgidéssessz
experiment at a constant flow rate of 1 (1,3) uL/min. After 180 min of
stabilisation, the experiments were initiated. Dialysates were collected
every 20 (30) min. 5After the experiments the rats were sacrificed by
2decapitatienpthe ifobrailis igmovadT frozenand sicegdorprdbaiasement
. E\L/grilfail g%ig&hérfl%lé/giss gf dialysates. Concentration of dopamine in the
c}léﬁysa cS was anaﬁyséd by means of HPLC with 10electrochemical
rggtection. The monoamines were separated by reverse phase liquid
chromatography (ODS 150 x 3 mm, 3Dopamine: Mobile phase consisting
of 90 mM NaHZBd4e 50 mM sodiutg/kirate, 36/5mg/kgodiun 10 me/ke

nie—acid- Lo ‘nT/\ and-8% ctonitrila (pl_l 4.0).-at-a-flow

actanectif
uvtal LCQ%JIIL.II aACTTO, U TTVIT 7T aArtorO7 Ui oTOUTTItrT <

0"rate of 0:5 mUniin. Electrocherhical detection \%Q;\s accomplish d using a
(seoulometric detector; potential set at 250 mV}15(guard cell af 350 mV)

Lo, N PRON APy 1 QAN yvamiala 6 Effoct.on dovironatio 1 B
THPHOLIEm CoA)mXampie-o=Heet-ohH opate-pai—¢
démonstrate fan efficacy again%? neuropathic jpain, compoung é was tested

(sethe formatin model of neurppathic pain [Ngurophann., 48, 252-263,

DAL D s e b 4.7 O04.0090...1 1o dal.imisco.-roacocio H=Y 1
Z0UsTPain; o L o~ I7, ZUTI9Z ], I ntS-moaer, fiee-fecetve-aiteeHon of

fomialin (4.5 %, 20 pil) into the plantar surface of the left hind paw and
afteriarodatren pidded itovindisidoalglast Ideakers @k cajpabityjriophase

rePRSEIVAIION ENEUHIRIIPI Sl Y dR(NBA RANE SO IS B aleo
characteristic biphasic behavioural response, as quantified by the amount

shersindegpand Herméerradaidagisase. i His firve pheridiclomeopminitedy second

pheRresedisirect Faghemicalduiiation apdnecicanion whergasthe
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. 30Eight C57/136 mice (ca. 25g) were tested per
group. Table 3 below show the amount of time spent licking the injured
paw in the two phases, i.e. 0-5 minutes and WO
2008/113358PCT/DK2008/050062 27
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20-30 minutes post foimalin injection, The amount of compound
administered is calculated as the free base. Table 3 Vehicle 1.0 mg/kg
2.5 mg/kg 10g/kg 0-5minutes (sec) 42 37 30 37 20-30 minutes (sec) 41 43
26 6 5The data in table 3 shows that,gompound | has little effect in the
first phase representing direct chemical irritation and 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
C%oglgl}_{)gound | in the treatment of neuropathic pain. 28 Claims

1. A liguid pharmaceutical formulation comprising a salt of 4-[2-(4-
methylphenylsulfanyl)phenyl|piperidine selected from the DL-lactic acid addition
salt, the glutaric acid addition salt, the L-aspartic acid addition salt and the glutamic

acid addition salt.

2. The liquid formulation according to claim 1 wherein said salt is the DL-lactic

acid addition salt.

3. The liquid formulation according to claim 1, wherein said salt is the glutaric

acid addition salt.

4, The liquid formulation according to claim 1, wherein said salt is the L-aspartic

acid addition salt.

5. The liquid formulation according to claim 1, wherein said slat is the glutamic

acid addition sall.

6. The liquid formulation according to any of claims 1-5, wherein the

concentration of said salt is above 5 mg/ml.
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A liquid pharmaceutical formulation comprising a salt of 44244-
methylphenylsulfanyl)phenylipiperidine selected from the DL-lactic acid
addition salt, the glutaric acid addition salt, the L-aspartic acid addition salt
and the glutamic acid addition salt. 2.The liquid formulation according to
claim | wherein said salt is the DL-lacfi¢ acid addition salt. 10 3. The liquid
foimulation according to claim 1, wherein said salt is the glutaric acid
addition salt. 4. The liquid formulation according to claim 1, wherein said

7.salt id h@ﬁeﬁﬁg‘fﬁ% qiEsécﬁaﬁ&a}ﬁ&wb@@m.smf‘@}ilmmrﬁgﬂpipa_t_idtne selected
fr&%%@t@&l&oﬁ'@k[&d’éﬂﬁﬁ?&ﬁ%ﬁi‘%%@H?aﬂl:eaglﬁtlﬁﬂlﬁ&?ﬁlﬁd@g'Enaﬁ%%ic acid

206.The liquid formulation according to any of claims 1-5, wherein
acgiire itthtioh BF shivesa ks alisBERglin 7 Mhevfsswt ataliofid
méalatf=metivinhsoyisiliapyiphenylinipending selected fromithe .%1'}13!%0“(7
acid addition salt, the glutaric acid addition salt, the L-aspartic aci
deaaa%r% diaftrdr enecgrmmie ndidadeitonsailidapresandtimilredspeession,
soliguighmedicamant-fonheieamenhgta &i&ﬁﬁéﬁ selectadiam maod., imaric

disorders, major 5 depressive disorder, general anxiety disorder, atypica
SUGSHAGYUIH; BipsracHbm dissiersolsar disristsr aiseheencobsdissive. dementia,
cHEOMPHASH @ HisOIdes, RANIC ISR, ReSh VaUmAGRIe S8 IsOrde v sociated
abuse, eating disorder, sleep disorder, Alzheimer's disease, dementia,
wWiEh RS pEih caepiéwsisirassrahiadahitRiognity dappaianeritmidpression
as@RSQEALAMNItDSXERCRIS-COSRPYe. TR A et 40, FehiZeRM e &y neholia,
depression or anxiety 10associated with pain, behavioural disturbances in
rHEEIY SRS AT I eV PRI e h BRET ar BT Fesidvahs dBpreRSion or
depression with residual symptoms. 8. The use according to claim 7,
wherein said salt is the DL-lactic acid addition salt. 15 9. The use
8. accordifd 1d 29siiiPeimerdm Sarbsatinstid witiankedeld Batiniaridattdition
salt0. The use according to claim 7, wherein said salt is the L-aspartic acid
addition 20salt. 11. The use according to claim 7, wherein said salt is the
glutamic acid addition salt. 2512.The use according to any of claims 7-11

9. whereif saichmedicame it £aMPRaes aRYE! MMt of sait slts . 3ion

salt.

10. The use according to claim 7, wherein said salt is the L-aspartic acid addition
salt.

i1, The use according to claim 7, wherein said salt is the glutamic acid addition
salt,

12. The use according to any of claims 7-11, wherein said medicament comprises

above 5 mg/ml of said salts.
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13. A salt of 4-[2-(4-methylphenylsulfanyl)phenyl]piperidine selected from
the DL-lactic acid addition salt, the glutaric acid addition salt, the
L-aspartic acid addition salt and the glutamic acid addition salt for use in
the treatment of a disease selected from mood disorders, major
depressive disorder, general anxiety %ﬁ’sorder, atypical 5depression,
bipolar depression, social anxiety disorder, obsessive compulsive
disorder, panic disorder, post traumatic stress disorder, abuse, eating

1 3disoréeﬁlél@%ﬁxﬂ%&d@%}mmm&uéf@@ém;idémm&n@mm@pémm the
DASREESSIon agsesiated, with @%ﬂi@va%f&rﬁ%ﬂ{&%@aﬁ%ﬂéﬁ%%@?&8&'&5%%%

Withgsychosis,.cognltlve impairment in schizophrenia, depression or
sali et asbsenatedoitdgiian behdoiowmaimdibtunsamees il 10theeiderizcted

AR TRRIARERO i 5P AR (RRlaRI e PIRSHIP, LAPRIESION Mo
residual symptoms, Wwherein said salt is in a’liquid pharniaceutical
despsfigasibpotan dTPre ssinases Adiryctelc diraTtgrwiistsaiaik wtheubidactic

di@ﬁ@eﬁgc%&ma%!td@%%(éamﬁmlet}@mg{%&@%x'mgay&%%gf&?éﬁ%&%g%tép

. The salt according to claim 13, which salt is the glutaric acid addition s
diggrder oA livistRy hisagssufamyN pheriypip aidinder1:s Tinersuit msebrdiiig

laimliwhich saltisdhe Lsasnartic agt jtin salbafiive impai ~
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any of claims 13-17, wherein said liquid formulation comprises above 5
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container comprises a liquid formulation according to any of claims 1-6.

14, The salt according to claim 13 which salt is the DL-lactic acid addition salt of

4-[2-(4-methylphenylsulfanyl)phenyl]piperidine.

i5. The salt according to claim 13, which salt is the glutaric acid addition salt of

4-[2-(4-methyiphenylsulfanyl)phenyl|piperidine.

16. The salt according to elaim 13, which salt is the L-aspartic acid addition salt of

4-12-(4-methyiphenylsulfanyl)phenyl]piperidine.

I7. The salt according to claim 13, which salt is the glutamic acid addition salt of

4-[2~(4-methylphenylsulfanyl)phenyl]piperidine.

18. The salt according to any of claims 13-17, wherein said liquid formulation

comprises above 5 mg/mi of said salt.

19. A container fitted with a drop aggregate, which container comprises a liquid

formulation according to any of claims 1-6.



