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Liquid fornul ati ons of salts of

4-[ 2- (4- met hyl phenyl sul fanyl )- phenyl ] piperidine Field
wobooshessssivent i on The present invention rel at eBCT/DK2008/050062

l'iquid pharmaceuti cal conposition. Background of the

i nvention The international ;patent application

publ i shed as WD 2003/ 029232 di scl oses e.g. the

compound

'&‘h% piiafiors GF salts GEAI2RR M ibRREyisARaRYrG

pheaytipbpeddine The corrpound is reported to be an
i nhibitor of the serotonin transporter and the

Fmaqifwﬁigﬂm\fémmﬁr 2C (5 HT C), and is said to be
f af f ect di d . 0.
TR RaL e ke o P et N -

compound | is also a potent ant agoni st of the

serotonin receptor 3 (5-HT ) and the serotonin

receptor 2A é HT A) wherefore conpound | may be used
Bagkgreundreh h\%HﬂV@ﬁtlanr oader range of indication

i nclpeH iRgridioNalgmetné @I_anichﬂldﬁ@pwmmcrm 200829232 discloses
phar macol ogi cal profile was also disclosed in WD

e. gobemqm A-[Rod- mathylpbh@fl%&temlﬂpk@ayl]mmuﬁ trompognd 1) as a
fr&q{g tclorqgs %Flﬁh%%:}%@ aﬁhl’t]toﬁ%gl% l‘% é)l lunc? fs rgf_)cmed% be an

ors

1nH1(ﬂ)it‘bfld)1$thé dro@nirf t@zfrﬂpoﬂt@\&ﬁd elic, seBAORin Pedep®ALE, (56HThe), and is
el derly gatl ents may have difficulties swallow ng, and

safq f@lhedw@, ] Eﬁnﬂaﬁﬁe%yn%ﬁ affeelinerditsrdera & & dapiessen and anxiety.
A R
rep@ﬂm ZbQSI H'lfgo amfl thae sfelrcﬁnmhlreceqjms |2Ag(5FIé@1Mhetafor@rodmpomm I

e B 6 P o ebele P o peaton elidlgh B

cdg ﬁnfvta %ﬁghﬁéﬁto"ﬁms WhiecaBgichl Fre Ak wRSID Bidsed in WO
so ubi ITty of the active I'ngredient. The present

200ﬁK/1é|4ﬁ®63n is related to |i qU| d fornul ations of
und |

of the ntion The present

et are BT’ Srmar e QU iy 4ie Oh Mok, sl
piB @k dindthd iktbRRd I8t dwdloRlind Behep@ferret REmEistkaioh Fode Mowever,

addition salt (=gluterate), the L-aspartic acid
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 I.

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)phenyl]piperidine are exceptionally soluble. Accordingly,

the present invention relates to a liquid formulation comprising the DL-lactic acid
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addition salt (=L-aspartate) and the glutamc acid
addition salt (=glutamate) of 4-[2-

w@ 4e0813358 phenyl sul f anyl ) phenyl ] pi peri di ne ar ePCT/DK2008/050062
exceptionally sol uble. Accordingly, the present
invention relates to a liquikd fornulation conprising
the DL-lactic acidaddition Salt, the glutaric acid

d?‘ﬂgﬂt@:a@? Q?rg ttagtqt %?da%{ﬂfftl#) Sélfitaluc%s%a%%dalc}(f adlglltfo%l stalt or the
glfftahrde 4cdd BRI PIESA-BUl4L ﬁ@ﬁﬁ&mgﬁ}nwliaﬁyﬁﬁ{éngl]Bi%erléhﬁe one

enbodi nent, the |nvent|on relates to a net
tr ealmrmntembgémntréhﬁmdemmnpﬁlams gy a tnkeghcaldoi treialnendd satsh
o) i qui.d f,ormnul.ati on of the ese ntion to a,.
mBhod o Bt [RGB edPn A 4 R TSRl A FRr@oniBvhion
tomqmﬁaﬁu@@e&p%@kaﬁ to the use of salts of t he present
invention in the manufacture of a liq

pharltese gribegimens ipoBiventim Figkcstin éthfS@ af spdtstof gfe present
1n§ez‘f[1tg 'eul?t %‘H}ﬁ’? cture TOIP gL gﬁld%%%c%ﬁpéal c{n!ﬂgoén? ef%tr ltﬁ-‘)en[rea‘[ment

resent 1 nven
(ﬁkhﬁmhkﬁﬁmmﬁnt of certain di seases, wherein sald salts
are inaliquid formulation. In one enbodi nent, the

pr es@mne PH\Péﬁlﬂl?eé‘ﬁ thenypriiontglates i mlisiqh dhe RraHRIf mévp%onafor

[ [
s AP O Bl L ERRTR LINSRL LAy o,
Fi guneme Einppodiencht, the prieydnt holentien tedares te aicontalrer comprising a

.prefrontal cartex and ventral poc S _upo .

A A e N S e e AT

m%gaggg fdiontal cortex upon administration of conpound |
tail ed description of the invention The formnul ation

to which the present invention relates are al
Fig\tesaceutical formulations. Table 2 in the exanpl es

Figtews Atcetejle‘hehﬂmelveﬂs Yo O pYawI@M%oﬁésl hnid Rintdt ]Eu%p(gc‘ltfnpus upon
net hyl phényl sul f anyl ) phenyl ] pi peri di ne. As evi denced

Mbvnﬁhdﬁwaﬁaonuhen¢l l actic acid, the L-aspartic acid,
.t he aci aric, aci ddition

F R O 8B A Dol B0 G R o 1
conveni ence, these salts are referred to as the salts

Detailéd deseription rofethie itvention

The formulation to which the present invention relates are all pharmaceutical
formulations.

Table 2 in the examples shows the solubility of various salts of 4-[2-(4-
methylphenylsulfanyl)phenyl]piperidine. As evidenced by the data, the DL-lactic
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-methylphenylsulfanyl)phenyl]piperidine 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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DL lactic acid is al so known as DL-2- hydr oxypr opi oni c

acid, and it forns and 1:1 acid addition salt with
wd2§08a(3ss8ret hyl phenyl sul f anyl ) phenyl ] pi peri di nECT¥HKe#08/050062

is used in the present invention. GQutaric acid is

al so known as 1, 5- pentanedrgrc acid, and it forns a

1 1 acid addltlon salt with

"o, dstipir 1 Fragdnt s foM PERN UBHITE aci o T orme

é’th IpherRd HehPpisatdindvhthds [ 2l t invent
o %ﬁym%ﬁen;ﬁgﬂ?faﬁ@??pheﬁy plp%rldfnefw%F%ﬁ Pgmbgga

i n thktgpriegeidtfoinmya hil jagidl, ad@tmnasmt@vldﬂc‘} ®R-fbrnms a 1:1
th,4- = (4- ) ) )
m%@rﬁ{rrty R ERUD R Ffishieprdin s aest inventiony

| n -- ﬁ}‘éﬂ&lplﬂeﬂyl%fdn phen Iyl]p1per1d1ne may be prepared as disclosed
4- net phenyl sul f anyl ) phenyl plperldlne may

be
inpy b @28%3 @ﬂw@e@lw (30 Z@ds’/lm@g}zlsg fanyl)phenyl]plperldme

m%r %ﬁ%ﬁaﬂea ?%]X?SCHbed xamﬁlej‘sp Elel% s l‘js of the Ilarasent 1nvent1qgl may
bepiremasebly @@dﬂﬁkﬁﬁ@rﬂhb epbrbprrrdth ecié X@lﬂm;b@lsby ﬁi’eepsaidns W(hfch

t he, present |nventkgn may be prepared y addrtron of
prrﬂeltaéppr%pr hepraught Ort&ryr oSO IE, BFBYAHPE Sl YBH, ad@iiogye!

and{Hef gar&ﬁtorg iXEYe ﬁl%reggl‘a[:h%%aﬁ f%%”drs@ s@s&c1f&%hﬂe§]§)r

renoval vent on of anot er solvent or a
ommmt@nbanmereof The exanpl es di scl ose specific routes

for bt.i in the sal ts. .d formul ations . may b

ot daud Pardatalr o tSineradl Y ot et iRt reR AR
Lla%rwhﬁhhm b OparBRERDIBRRIstAGS, AT RLAR infWb £ Kolutions,

i'nclude infusion solutions, are in many aspects

arg rrnmlalasr agpoctesinalar [to qﬁhmdhqlml farhadations, bubare addigionally

d by b I d
et REDY bieE PR B o mutat om of the present

| NVETHd [Qfuidreal hﬁm}ﬂ[a@r%ﬁ R e RSsedt BYEMPN rddy & préontedan a
oral solution, a suspension, or as a concentrated ora

SYFU Al PHXIT.c. Ortrie LU0 ath SUsBRNSEST, Phissiecangenrtest orak foprpulation.

olféeg{(@ l%ggr %)nf‘ﬁ*e e%@@gﬁﬁ%&} fgﬂﬁ?% i?[tthg] Mfent & e%%t hQW 8

n par Icular for
svelllderd sohp&bmn;tzlﬁclomaﬁz oe difficulerih pamictilar foraldeels patiedther for
nmout h .or throat nd elixirs are typically
padigpls i H“m?ﬁé%gﬁﬂ@@HFP&aFﬁ§ contai ning an active

phar gREaULIGRkirk Q&rt?ﬁ'cﬁ:}’ swoa¥dndB S ¥ RicA M s RBYGindng an

hi gher 'sugar conten
active pharmaceutical ingredient. Syrups typically have a higher sugar content, and

elixirs often contain alcohol as well. An oral solution is a solution of the active
ingredient. A suspension is a two-phase system comprising solid particles dispersed in
a liquid. Administration of syrups, elixirs, oral solutions and suspensions typically
involves the intake of relatively large amounts of liquid, i.e. 10-50 ml

In contrast hereto, the concentrated oral formulations of the present invention
are administered to the patient by measuring out a pre-determined volume of 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 1

ml, such as less than 0.5 ml. In a particular embodiment, the concentrated oral
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elixirs often contain al cohol as well. An oral
solution is a solution of the active ingredient. A
WG DEPAMSEON | S a two- phase system conpri si ng sPCT/HK2008/050062
particles dispersed in a liquid. Adm nistration of
syrups, elixirs, oral solutions and suspensions
typically involves the i ntake of relatively large
amount s liquid, i.e. [N nt rast hereto
fop G Pt b BEst Bpa G d Rt i gt rpéﬂﬁt}ti)géﬂ?asurmg out
a lbr@yc%%n%d%hﬁlb%fd&? cﬁb§§ & @i foPmhiRGoR %hﬁi‘&m@hﬂeﬁﬁﬁéﬂs‘e‘r Ns. a
out a pre-determ ned volume of said formulation from a
cogtrincabith aiirop epgregste.zddingghe Heps esukibng liqliditrenterojuace or

R Taf wDisdHhCat R FaTs Fufle MM SeanbHL S rlpagrosss
anCe%lgV@ﬁteqﬁﬁéﬂ to hREnidBlek At @ﬂﬁ@wm@toh @diihd irsid@nald confirr may be

less than 2 m, such as |ess than , such as |ess
dispeaspdoramspid cpntaalepm@wauealrorénbodu ment, the

con Jo?nt:%?raﬁ f % @glksaé il Ere?&% LRRLE ﬁle&hcérﬂ%é?eglt dr"

are m ni ere measurin

foﬁﬁ@lad@isaﬁ detoeninad b ete nmfmhér op&ropé ((ﬁ&hﬁd\f(ﬂ@ﬂhﬁjﬂt ast ddéfﬂed to
from 3 sui t abl e di spens a container wt

collFeipngdt EpRe of Blditiy!t e%@sa?fgwsadtnaméte@ lhggeppra 1Y Ealiddhat
méé@@'f E% out eHb RL2F Hﬁhg Aah IpRinial %ﬁﬂ%n{lgaebmééneéﬁety/ cfficacy

the qui d. t hi s “cont ext rop aggregat
ofi the amtaggtrceghe ené hartdexthdtconeencanct an tier othératfl thé écmcblstratmn of

i nsi de s cont ai nse
the Pt o Tt VRREOn S M WP a (ool by o bar o GRSpR & to be
mEANRAYE at ﬂngﬁ Je%a&m:% s§ﬁt>t &t Aicdch e @ithert NWIRL 1@@ in
concentrated oral fornul'ations is determ ned by the

numeheb ef diwps.dme pst\(f@drou)hmombumsﬁham dq:ssred@sll sigdiftently

t.h s ired to ..
in e fi Bl NP Sy OF it Rt il R E b Facion
ofah®sHMd of GredfdcdhOPSertBnadf tddbiviTile nGBTbRF @ﬂﬂrsps foefewR&Rured

saf et %/»/ efficacy of the treatnent on the one hand and

ot dnivishi veliel isgRCarenigrier theipptie or dhorregsitlicat i on of the
sal t\%ﬁtﬂfda ﬂoﬁﬁgssm%lté gy t%@tp!re%grtlt itydn®8n '3%9'?11 a c% cénftr ted
only a I'ow nuntsér of drops‘Is to be measur ed P 't

ordbfpringlaped dithe dateiition ofs ﬁigcrﬁ“cayum‘ mgfeehdnt patxﬂleamm be
Wth a | ow nunber of drops, one rf{r dr ops nore
appEPEiaten Arrogeitialign @f P Fn&,l?e@ milrangd 2 @@Wﬁé@@é@@ dmft@/ml would

m%ﬂ%&?ﬁ&s@ibné % ddhihid@r 9@ SR RTAVA &j(%g of 9?11% he other hand,

e concentration of the salts of The present
i nveWwithalaily dotages dbfalts bhihe mmsblarmm‘ntldn ©|ﬁ§ ng alzencentrated
s i.nconveni ent for t

orB P aa et Vithe soar@ttaien of () v GAFTY BBeagLsPamISanpe
applopifaf. Ar @28&Htraliby 8110 1y RF nft i a dPoPRANRSIRMOT 2D @Fbps/ml
would make it possible to administer 10 drops for a dose of 5 mg.

With daily dosages of compounds of the present 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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oral forrmulation wth a concentration of 5 ng of
active ingredient per m could be appropriate. A

w@oonsamssat i on of 5 ng per m and a drop nunmbePCDDK2@8/050062

drops/mM woul d make it possible to adm nister 20 drops
for a dose of 5 ng. Wth dalljly dosages of salts of the
present invention of 5 ng, a concentrated ora

o] e Oy SO b o O Gk &5 BEHbYr 20
drSMF%ﬁ@tm% iPhostB1d® REfiniSer #0drps WA REBbE) nff 20
drops/m would nmake it possible to adm nister 10 drops

f or Withcledy dbsagenigf, covitondradd] the disseny éveofior ofifbugds of

ol SE TR Uy RO B isarrel o or DG R b Rk Gignt ver

mi O@NEB¢ EFprofetic. M c&@@ﬁt@aﬂ@a oApp ﬁlngpéraﬁleand/a dro n% number of 20
concentration of 20 er of

m
drgpsdps wehldipaliedt mﬁs@lq o qdﬁg@is@r éO ﬂ@paé@ﬁ 9n¢0§@ ef 34 oredr ops
for 1tﬂ%§1ﬁ (aI)%a%Qs %oﬂoﬁﬁd?@f‘éhy I%gesn%%f%nﬁén §qu31%gn
e or al

of the pr en I nven a concen
cofnedsmaltait drainfowhiilbtien &ithaeohdatrhtioh @ﬂ‘ 804g 1wl activedagicttient per
ngredi ent perm could be appropriate. A concentration
mbﬁc fg SEPIERRTIAY- A FRNCENERIGH o GRag PG iand grdipR npnb %cﬁf 4

g%éﬁﬁﬂ bu B?ﬁaﬁ%a:h ﬁ 1@63%%1?1 &F 169@5 g@saoédéé o§4g

osages of conpo t he sent
i nv e%th@iallpﬂoéﬁ@em@ﬁ commmn«t&emﬁthap@dem iafenfior o Gatmigom
ntrati on. of 60 a ve | redlent r
cop it e R il OReailaten ol Lo e 0B RO ES eyl per
moudNBe S RERPaO WBSHccRtatR #1100 Sddher Watind a@wnﬁ&% of 20

possi bl e to administer 10 drops for a dose of
drope/im] daildynalesapessibbf tocdmuaisiat $0 dfops e axdase enp0 mg.
inv tion f a co fornul ati o
w ¢ HearenERal s Rt 8t Eedb i Rrealai s
frcb’ﬂl a6 Qb atde walh Ry R dr 3118n goAi KeQIde] ?tdeaﬂce (Ekaﬁfple%%f@ﬁclper
m_and a drop nunber of 20 drops

adyyBisieHNg apRAT Y HAIFi RS EAch i g IS 36 léo&dé% 28@4/%64@1 US
20%%3599‘% lﬁﬁe?eo%%gtea%usgg SR %(%%CQI{ ratt&ie rRl; t1?1:1 of the
ng, ormu 1 ONn

I'nvention concentrat ed ora
erehhm&elﬁwﬂlQﬁmtsEﬁEdi o]ﬁamiiﬁer,lé)@ ant @ftridgd andetheyn et @pins for
m coul d be a t%grl at e. A concent.rati on of

100 ng .
Prﬁié‘ﬁmr%i a pigred %Fn’*%‘ﬁ spncspiraigd grab sRlpien. Jp grdgr FPeJkrélt'ﬂile size
ofRRé&éJ?éee tﬂeov AL BF HE %Bnc]egtrgt\é&’ Bral E&lg\u@n fé%%f%lllc{f) 029 A8 which
I'n one énb i ment, the concentrated oral rop

ag[aurmqntu&tsnhmsalts t@l‘ie‘rhrghbzt sohebde. These pen or syringe like dosing devices
are convenient for the patient in that that they may be carried e.g. in a breast pocket,
and a suitable design of the device may serve to hide that it is a dispenser of a drug.

With daily dosages of salts of the present invention of 5 to 10 mg, a
concentrated oral formulation with a concentration of 100 mg active ingredient per ml
would be appropriate. This would mean that 0.05 ml is delivered for a dose of 5 mg
and that 0.1 ml is delivered for a dose of 10 mg.

With daily dosages of compounds of the present invention of 20-50 mg, a
concentrated oral formulation with a concentration 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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froman apparatus with a pen or syringe |ike dosing

devi ce. Exanpl es of such adm ni stering apparatus are
w@e@siigsas i n e.g. WO 03/061508, US 2004/ 01864 3RCT/DE2008/050062

2003-089743. These apparatuses contain the

concentrated oral fornulatign of the present invention

in a sealed chanber, e. g an a cartridge and they have

a nme prOV|d|n tered amoupt of the

Concafreringel APt et bR R NE BrepeTtvepfien gqratrise
ap%fo;&tﬁ@teg)eﬁl Qg(?mgytﬁpo st‘ﬁ té‘GPthEJprésQﬁ iFRREBA I FRE Qfar@hples

solution is snal whi ch agaln reqwresthe
inglafle sprroxibatdhy g@mpo etg/mblaeproirhe@ely @@fiZOQrmg/mh apgeoNimkiely

PR ERE S u BB APERTG ebox eRal" Albebll, S

ap@rcss@ﬂntatetgi B, desm;moojo 6070181 AEOrMAY) HEHM EInt e Rih{bd dinkkak,
is a dlspenser of a drug Wth daily dosages of

th@ aratl drapfformelatiprealethe prasd ifyeaHoB FoIBpHiss af deagigd mg/ml of salts of

th% 8%%&{% %lﬁgl’l %h %he e%%é‘%’ik)%h r#iﬁaf Jl]ro ggrglﬂffaﬁ{?)tnroq‘tﬂjl ege].cnt

I'VE T ngre ropri
1n§Fé’ﬂtﬁ)nWOﬂipdseﬁﬁaéhst m@mgﬁnn&f smts 3 tlcbe;brbseer eﬁeﬁtnm & dase
nd that 0.1 is delivered for a dose_ of 10

e%@dlwq pitring qulﬁr%@gﬁé@ﬂ%@ ObBRPETAYCOBIPTIste! s ¥hg/ml of a
salt B B Jr 80Pl Elicr 01T Bhe Gy 'ﬁﬁ&ﬂt fhaled d?(ﬂ i BT B the”

concentration of 20 active | I ent per
pradentvonrhjetisbe atdlpgst 3 mgdmeof - kultsoﬂtb@b@s&ﬂkmenhm I®ofle M

et%%d%slg# \é ei%gqlfdgorgj@ do elo% @f %8 Pﬁ%&%{%ﬁp&%ﬁ a(% lezagt gﬂ mlgfc'ml ofa
saf QTERYrE R e vOktRIn. f@émn%ddgﬁem%e fohﬁ dRSE®eAblation of the
i nvention conprise approximately 5-250 mg/m of salts

prefent ¢renjpises & tnltea&t ﬁOerg/mbﬂf a Faétrcnf tgwp@senémmﬂms i ncl ude

a p p roX 'dgﬁ légv( % Qre§% (& X10Hatb% P%{i)l( F(ﬂﬁ?%ﬂsf fthe

pr@&nﬁ&bﬁ[ﬁ@é‘[ﬁﬂn aﬁpﬂlrlﬁ%dwmzlr&hé’ C&Qeﬂtﬁh‘té’fﬂétﬁi for@lltions may comprise
approxi mately 10, 20, 30, 40, 50, 60, 70, 80, 90 or

SOLFOSrBIRgTS, SHFagpRes cHEfae lgavien MoHHicss éilSCQﬁ“dﬁHOdlﬁefs
prés%nﬁwg#‘nvﬁé, Oﬁ{* {1% iy %PBEah € MUsid Y, Iﬂrﬁ%}s' Al %?é‘ar ise at |east

e’prese hvant In one
e b oehtanmgiids, oftsb ety &hclﬁﬁd)patﬁﬂz[ﬂﬂilﬂtﬂérl sOlVeﬁ)tfs \t/hneh preaasbible

i nvention conprise at ast 10 of salts of he
with walsh or seluRiHeing agenth aa éreew%l&g%%rrﬂra I RugRosgy- &jxagp

suﬁt%lw&%ﬁ@ arece‘thatnta? p& glﬁ;%mwc%ﬁﬁ HlydiRasie @9(:619/ m

a salt of nt inivention. 1'n one enbodi ment,
pd:ldw@rrmrsa Isorﬂbrto]o bétmyimﬂlcaholoﬁhmqwhls pluslgntol tongetive egreahent

m!@(he Sr‘Ehe 196 elglanced% e agc!h 1on {o tthe SolfiS 8P a ph | a%ggetuluggﬂy
acceptable co-solvent, a cyclodextrin 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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enbodi nent, the oral drop fornulation of the present
conprises at least 50 ng/m of a salt of the present
WO poosniizss. | n one enbodi ment, the oral drop PCT/DK2008/050062
formul ati on of the present conprises at |east 80 ng/n
of a salt of the present |n\7ent|on In addition to the
salts of the present application, the oral solutions

of the presen lication rticular the
copLBReRLe o s an s e Sed sl pr B Sisie i Ppieigation
withuk BfRipi@Hb, %Jaﬁﬁﬁe%’of SRS eRAt Aled® dSlpEIIISeé[H%l’ mono- and

viscosity nodifiers, preservatives, antioxidants,

diglybaident Surfaca smsiomasddfiers nfalyedueadastto adjEsiatip Kew rfmber for
sol vents. incl ude ter a er .sol vent which are,.
Bt ARl ot Gt AR Ghm BT ShG BB B Ret eifl St
deStbatRhEsrice wnaﬂonrauﬂ PRsESes thy AraY mentek. sui table
sol vents are ethanol, propylene glycol, glycero

pol y¥ispgsitameodifisre slay bepgl edjusisihe érqpo\re oqgterrf@w
n&n?lle?l? d orgl%nﬁﬂ#ﬁc?f ﬁfél? %%%bwl(lﬁctl%/cfg g&'ﬁ} (fltoh eﬁsutr%d out

mtdlnﬁErﬁ@hM)ﬁ)B ﬁﬂnﬂé C(ﬁltznhlearrﬁt&demth £ dﬂdp)&gg&@@t@fsh&lll& for convenience

co- sol vent a cycl odextrin a derlvatlve thereof. A
nqb grgestl 2<rasaher ﬁ%&?ng wa&ew VisgPHEamAdKiREs 115@-'111%% cthapol,

th?&éS‘?é K3 ideAt fpbé‘ c %&tﬂ?ﬂcelﬂ%é@%ﬂ% Ay é}fulésé @1{1@

re o ate anounts o a Wwea
al@ohqu@tyvmylmhnﬂﬂbm |polyeﬁ13«lmuerglynol ibring glacerme | actic or
citric acid and its base
Ut 1hrRs @Vt 3R by PRI Fe SRR b e S o it Sreaniss

such h@ﬂmlap brdsaneg fulﬁgmn ﬁhllnbltfbl%hlélﬁdnlé‘ whiBE Hic 1&ely @ be used
slightly acidic or a slightly basic beverage.

resatdddyc tSamnkle praseryabsesahoeld  bewphamhnosatiaably laccoptabls. | ve

unds |nsuff| iently soluble in a
pHy SRR R sl s R RF St ot ST bl R Gael Bt 8F
prodceeltive agerts RkRIdalItind NBerbbicf Rt 8ibidiead] nsdiRHpathia,
non-ionic due to less toxicity. nghconcentratlons of

prapilpaiabarang beagyligleoigkd to allow for dilution during
adm ﬁh? @g.lg%ﬁb ngg ?#‘Itnoﬁtrs%ﬁélﬁbé f dh%&aoa%%?&a?lﬁa% dissolved

surfac i'nc Weens, span
thah @l ybigfoest moSubE acesdaens mcium)ﬁh fukteixsdamein theliquid

i ncluded to adjuyst .th drop urrber f the aqral dr.op
0%?%@%@%&@68&%‘ %‘i&iﬁ%nég igglu %PIFOQ%gE;:f@F?S a%s:ﬁr%aakmtélﬁe
asbérbﬁ:te{&?d“%mﬁmgﬁﬂnge&{r{%%%&ﬁanmﬁ)ﬂdrface tension and

I ncreases t op nunb Viscosity nodifiers may be
i ncl (D@leuhng)a@d}surxzty banesed nmmm@fommutajaoﬁ‘mo iatroduce a uniformity

ffcagggﬁ%?r%{: la(tb ﬁ'letpao%gt Lsg)r mul gitale %}?giredlen%s m51§’ l?ur}/her Be IVE) sfens1t1x§e 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 neohesperidin dihydrochalcon. The taste may be optimized further by the addition

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



in discrete drops froma container fitted with a drop

aggregate should for conveni ence not exceed 2 drops
w@edosaessnid. Exanpl es of viscosity nodifiers ipCt/DBE008/050062

et hanol , hydr oxyet hyl cel | ul ose, carboxynet hyl cel | ul ose

sodi um net hyl cel | ul ose, pokyvinyl al cohol,

pol yvi nyl pyrrol i done, pol yethylene glycol and

cerine. Preservative agents m e added to event
o 56 G50t Frshberre blgh riyEe s g tbapa st or Jhguflburs
sugﬁ‘gs fign@ish] dhid, pabicdm{Rr dllic@Ns, which are likely to

e used repeatedly. Suitable preservatives should be
pharkrateuarn axamples af e eptcabirated pra) Soroudhionivdath saabt e

nd. effective in the desi H range. | gs of

s BrEFI & Sl el LD PR B S S
pleayipiperatnd= Cwigyhoar aben, propyl paraben and benzyl
al cohol . Since a drug substance is nore sensitive to

cherfi-¢¥ (aponadd isbyarpis carrsspondiad te Ak Campewndl fres hase

It P n ry to include an antioxidant in the
i qui ' gfﬁﬁf?ﬁﬁ?n. Exanpl es of anti oxi dants include
propyl gallate, ascorbyl palmtate, ascorbic acid,
sodi um sul phite, citric acid and EDTA. Col ouri

n
agent-38%dyPniound & glutamale fRTeEPRRINALq b%&q%q%@#%r@a@ésea
i f ' th duct. S ti
uni @é%wetﬁnlg%%&??%%ﬁ%&a% € produc one actlve

i ngredients e very sensitive to light and
it Q2% ooy redeslisanypetmadd col ouri ng agents to the

dro or mul at | to protect themfromlight and for
thep%%F%8§ew%#&E%abiIization. Sui t abl e col ouring
agents include for exanple tartrazine and sunset

yel | ow. Sweetening agents may mask unpl easant taste
ass ot PHoddmpaund § braspiitateradrgspomding o 1% (amipoand I dree base

desi ta , anpl es of  sweetening agents are
sacc@g f’ﬁ?&@’ga?rgﬁx(ggﬁ%eg?oa%eacchari n, gl ucose,
sor .0 préWseitldroxgeesihicame pot assi um and

neoh%speri i n di hydrochal con. The taste may be
opt | frioz&molr t her by the addition of one or nore

flav ' nces. Suitable flavouring substances
are<$§%#g%f%gggﬁﬁssuch as cherry, raspberry, black

currant, lenon or strawberry flavour or other flavours
such _as |iquorish, anis, peppermnt, caranel et

Par t {3117 Companpt b Dlofackaie efreshendintte 05 Slonnorndil fes bise
whi C@Oﬁ%h&ﬁﬁgggﬁﬂr&ﬁeﬁ%a‘% th a drop aggregate are

(4-[2-(4-me Henyl“sul fanyl ) -
0.02% propylparahydroxybenzoate

Water q.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 DL-lactate corresponding to 20% Compound I free base

0.08% methylparahydroxybenzoate

0.02% propylparahydroxybenzoate

Water q.s. ad 100%
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phenyl j pi peri dine = Conpound I) 0.73% Conpound |

glutarate corresponding to 0.5% Conpound | free base
woaden133s6. ad 100% 1. 58% Conpound | gl ut anat ePCT/DK2008/050062

corresponding to 1% Conpound | free base 0.08%

nmet hyl par ahydr oxybenzoate 04502%

pr opyl par ahydr oxybenzoat e ter g.s. ad 100% 2. 94%

e et SR Rt U Eero e %ﬁg%e SR i g etlosed in

thOELRYPIBANT R bvERaxY Hz%%@@&ﬁh@ BRI VRERS inKibfors@d¥ the
100% 10. 54% Conpound DL-| actate corresponding to 8%

se@bonpo (madsporter el tlhasgo@)nﬂs%‘ﬁrmom piaHahq»dmdﬂy@gomsiapéthe

ST SURY Sharhel b BY SO BB ORI SH AT B M e 1 on,
adf‘éﬂe&hc PRYpBE aﬁ’eﬂt’ﬁb}?‘ &:ﬁeﬁf %%rYMgI e@)oﬁt RERCRAscSH Thd\9&rabd1KRar

device, is 26 mpound | act ate correspondi ng
leved of @@Qtﬂg}mjwn@ the ﬁrﬁﬁmt@lag)ete@ _a@@%ntral hippocampus and the

2% . .
a1 R0 AR BN 00 e MAY G gy e s ichppprgeent invention
arf Bﬁ‘éd’(ﬁ@wtﬂeqaéauﬁmfofbﬁnqﬁ shdien mahé sx@fiplehahphBSEALological

invention is disclosed in the exanples. In sunnﬁgy h
1Bftne

profils is gpmyingtion wethpheprerslinicaldait prsrexpecsed tetceflent

b BRSOl PRI AL By PR EE Y PR ¢ PRy
iniaen_(tfanIeSbehev&etoslﬁrL&bﬂm imnthe e@e@ica oﬂd&se(aSesJ-lﬁcla&}lgamd)dt he

adrenergi c receptor and they pear to bring about
dl‘%fﬁd‘i’rﬁcffl@@’s%eﬂf‘?ﬁstVﬁ Joxder csapYe] vty Ghperdesfatypical depression.

bi 1%1:) %ﬁ!gg%bgn%c%@ at%;n&y@'is%fr&e? rgtﬁless%%%uﬁ% di&ﬁlaé'raf)amc

disorder, post traumatic stress disorder, abuse, eating disorder, sleep disorder,
Alzheimer’s disease, dementia, chronic pain, depression associated with cognitive
impairment, depression associated with psychosis, cognitive impairment in
schizophrenia, depression or anxiety associated with pain, behavioural disturbances in
the elderly, ADHD, melancholia treatment resistant depression and depression with
residual symptoms.

5-HT»c receptors are located e.g. on dopaminergic neurons where activation
exerts a tonic inhibitory influence on the dopamine release, and 5-HT,¢ antagonists
will effect an increase in the dopamine level. Data presented in the examples show
that compound I does, in deed, bring about an increase in the extra cellular dopamine
levels in the brain. On this background it may be hypothesized that 5-HT»c
antagonists are particular well-suited for the treatment of depression which is
refractory to the treatment with selective serotonin reuptake inhibitors. This
hypothesis finds support in several clinical studies showing a combination of
mirtazipine and SSRI 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-HTj5 antagonist, which indicate that compounds exerting

serotonin reuptake inhibition in combination with 5-HT, and 5-HT; antagonism, such
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dopam ne level in the prefrontal cortex. Additionally,
the salts of the present invention are effective in

wo bestirsst nent of pain as shown in the exanpl eBCT/DRe008/050062
phar macol ogi cal profile in conmbination with the
pre-clinical data are expec{ d to be reflected in the
clinical utility of the salts of the present

i nvention. Hence, the salts o e. present inyention.
aspungund Lowen o e uramert o D heat hanteast Horeassios
rale¥o} Policne sTPRAn i8R tHQlfent T8t A8Pe&SS, ve di sorder,

general anxiety disorder, atypical depression, bipolar

depridagipmyentsduoi th cammples shosisghatdempowbkElrgigsabout an
. compul si ve di der ni I sorder, ,post..traunat i :
inGETRn P P Titsd B By g RSl 4BRR wief Tohdsncing
clihiaeel@énce Mhat M ERINgShélh &BASRind €ARNRLih Fhe HAMAR b Gvagab freat
depressi on associated with cognitive inpairnment,
Algbpimss’s iaph cegao mpasmant i gsagieh 66itke useoaretylgboline esterase

e Corant. | . 4 . ; ) ety
o oo S TR s R B s BB Pt e
betikaer toybe vdEIdDin the lramafeal obAlzhdatereahd camit$dainipairment, and

depressj on and depression with residual synmptons. 5:HT
algo me%fi%%ngmawﬂ@é deRretion ﬁsoce%fefgwgr@ﬁ@l@r%s fosmgive
. activation exerts a tonic inhibitory influence
mﬁ%ﬁ?ﬁg dopam ne rel ease, and 5-HT2c antagonists wl |

ef f estsegmerit € dgaswsed patidne widlpaspond tdé evamenDaitine.g. SSRI in
resent i n.the exanpl es. show.t hat ., conpound .| does,
B S Bt ey il MR s pisa b AR I PROR Balds, Rt ar
MAGHaNaNE HAAUE), But Whdrf 8thRf %}@%%1?@ dubh 8s ai@stAdcdstand

may be hypot hesized t hat ant agoni sts are
cogartive embairmewsirtmseini ngbie preseittiventexie dtesepaticofs ademiessi toras
m@ich is.refr ctog¥.to the trealnen{ WJﬂ1seIegtiv i
P SPBRIYFTT AU R T A B PSS IR M G v sEngtopisn fye to
ths WRRRI disdubscd @¥REtd bn ¢hd dteGadhosihel Hvels, SIMeuRg 1 & expected to be
conmbi nation of mrtazipine and SSRI to be superior to

usgigRIn e disatngesi of the cogriby hrisprairgient Bddi ado bhe deprgssion.

W .t .1 nadequate.clinical response r eat nent .
S e L R e
rebdpsrcinelebeist refess RSP AlsturBnces Fskidd, B0 W8] chiatry, 2006 in

Mrtazapine is also a 5-HT2 and a 5-HT antagoni st
prwsil- A otcaEk e tie 8- hat andonpld endidagonesn phie sempewits of the

prés%ﬂﬁ.%n@léﬁ%olnqg L Rb bRl R RATY Naké pfl\ééﬁ-nne&b % e?fg?t
- antagoni sm suchas conpoun , ar useru or
[Nehephuerddag 3, o67-FRD),1994 jewharefole thacompsendshog thegpreai on
.rate for patients suffering fromtr athnt resi st ant
1nzﬂeé1r51log§1§q wysiul for the treatment of partial responders (depression with residual
symptoms), or rephrased that treatment of depressed patients with compound I will
reduce the fraction of partial responders.

In one embodiment, the invention relates to a method of treating a disease
selected from mood disorders, major depressive disorder, general anxiety disorder,
atypical depression, bipolar depression, social anxiety disorder, obsessive compulsive
disorder, panic disorder, post traumatic stress disorder, abuse, eating disorder, sleep
disorder, Alzheimer’s disease, dementia, chronic pain, depression associated with

cognitive impairment, depression associated with psychosis, cognitive impairment in

schizophrenia, depression or anxiety associated with pain, behavioural disturbances in



10

15

20

25

30

Data presented in the exanples shows that conpound I
bri ngs about an increase in the extracellular |evel of
wa@e@syishol ine in the brain. There is | ongst anPTgK2008/050062
clinical evidence that increasing the acetylcholine
levels in the brainis a way to treat Al zheiner's and
cognitive i npai rment in general, cf. the use of

| c ine esterase |nh|b|tors in the treatnent of
r@?@ sty BseRyPbiF At dsotion: ¢ degression with
regﬁﬁdl %yﬁﬁt&l% 084 ura{ddl cohlprish@ (b SahimRAhLM o ﬁlléﬁa'peﬁ'[caﬁy

and cognitive inpairnent, and al so nood di sorders,
cfigtibe avoddpf ediginiforneladomokibc wetsmmm\zaheom a patgntfin need

tive [ rnent of. de pat.i ents
R i} B S A s SRR RS RE s ense
fothahtidhey w Il inprove on clinically rel evant
depreSS|on scal es, such as MADRD and HAMD, but where

ot heln g wprbesisnens tkhpaienslochegragiosthas beencdisgnpsed with the

. in. In the present context,
(h%%%ggﬁiégwnpﬁ Iggﬂ%e%erred to as parti al responders
and Iaﬁnsaljftfodfmdﬁ@, the oompapides shoinvtion is edhihissdred in an
npt?ns. Due to the above discussed effects on the
reeet §

et DRB! [evhaus 10 ipdy weight @%@eft ed to be
usef&'tydaléwobﬁ dbéd g@ﬁmm&e Rhet (Bffr‘é&%bﬁﬂ Y60 Mbﬁﬁﬁmmg/ﬁg

addi t epr essi on. I ni cal stu i es have
baslyovaiglitipat dayh pre(f@'ﬂkﬂglfm]ln pbcaz 0i1rip abditcl mgkahody W&1ght per

adr C,receptor antagonist r es sle
s AR e e o age bl £ S Eyes s et dosage
ﬂ’lﬁfe%@ﬂd uﬂ\@lrtﬁg‘ﬁ%?uent:i? @n®nidlic HRAE MidFhi SR mﬁ@&enag%mefght and

t he conmpounds o present invention is also
geetal emldlqnoo Hhy subgect éfd@ttscﬂ e natisepd iseyerioy b hige epidgon

h 7
el RAE BRSO RhanE fuedR o b dsniet at MR RELTT Feibdf ¢ hose
skilfe@ah mendrt. of partial responders (depression with

resi dual synptons), or rephrased that treatnent of
depradguenl peal |de$ﬂg§ iy adw It 5rip élmwr@nge Qi 1-110Q wg(ey of geompound
re s
of.f tﬁ@élte%%g I;]nQ{e% &![ as la§(§)ns daﬁrm?ﬁg gﬁﬁ?’l&gw&l’i&ﬁbe
achelved:bﬁdlefardﬁnmmmdmdjf@or-dehsg,, sﬂﬂlja@ﬂ Zfemg,eﬁmh\ael 5,10, 15,20
di_sor der, general anxi ety disorder, atypica

23éPrdss P 6Ro0 BigR] I thg cepad S g pressat wyven o, Qs or twice daily.
di sof dgfor, let‘?c%ﬁ? oV R BtV addg oq{ffﬁ as B&AhErein means an

di sorder, post raumati c stress order, abuse,
ang@init Elgfﬁdleﬁbﬂocbarq, aBéva@p or partially 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 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.
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di sorder, Al zheiner's disease, denentia, chronic pain,

depressi on associated with cognitive inpairnent,
walesasBsson associ ated with psychosi s, cognitiPET/DK2008/050062

i mpai rment in schizophrenia, depression or anxiety

associated wi th pain, behavjpural disturbances inthe

el derly, ADHD, nel ancholia, treatnent resistant

depr.egssi on, or depression with residual s tons, said
ot KB EBHpFPLmAY SRE SRHINRI &3 ¥at PeipiTgeas (he mandgeRiont and

ca?@@i" @]F’aﬁiéhi foRllpuehdse of bBbAMRUNOn fiod, ddcH'l 8 discase or a

formul ation of the present invention to a patient in
disredef. Thetosofis inkendod & mntuddiheeintl specdiueh of tegatrdents for a given

fornulation.is a concentrated oral fornulatio | n_one
coglig i Tt i pARPERCU LS B ol ieliguag] the dbukd?
copRENQ Lt e atdrtht REmPiosRas @ ofipliBat Rk | t6 1kl aly ShdBoB&ssion of the

treated for. In an enbodi ment, the conpound of the

dipaagee disorster o5 condiian, & diwints or igheldhe aymplomsapeé gempligyions,
L e S e
coh@Riorpwke&reidgatyveneiog b tofpe runderytoop aethermadilayerhéranmabaatof a

0.01 to about 5 kg body wei ght per day, i
paigny Ay g‘@é’r‘l&PSF HP %qwigéaé%gﬁ%? %‘_S‘%Pé‘ég?ﬁé@ﬁ%ﬂﬁ %@rqer%d gicludes
th?i 93 AHERratidR B B {évedgﬁlggﬁn&é {d prgxea%?ﬁfé S rtﬂkesygldz)éoms or

requency and node o m ni stration, the sex,
congilightiormnNogehdes| propindadticdprestntivee asdihicepbutia @atatide)

the nature and severity of. the conditi.on treated,and
treghpert GV FRMR TR Sb b YL oR  dhsnaticnlin b aipd B
prERELY § nAKIEENh fafidulPaGuslehikRd. i n the art. A typical

oral ‘dosage for adults is in the range of 1-100 ng/day
of angomsobedinght.theinyergswrelaiasye Hiciusa of suseh ohthelprg@nt

. /[ da r 5-2 [ day,. Thi.s .typigally be, achi,eved
ing i OR oA ReLRs g iguid it on Br i reduncit SEa'yigease
sefdfeld fAsin ool disbRersl ajedQlepRessivddiséier, on@hl £RiciPdi@brder,

the conpound of the present invention once or tw ce )
atygifal yleprassiomh biphs siepeatipy, se¢irleania)e dispigighobsessive compulsive

. 0 K . . ,
SSQTREHIT: B FE RIS EATRCS ORIl S B0l Ve
diseaderf asthainm@nisdiahsq dgmeetin, dh®aagaimadpictsson associated with

conplications in a Iherapeutic,inteavention,conprLsin i
COSRBIVE dMPHREH adSPEFHS IR %%’F@te@o%lbﬁw&. OSAh CEYUKE mpairment in

schU8 i, &e%re%%ﬁ%%ﬁﬁ& _tagé.o%ia!te?i Weeh bﬁﬁdbe"l‘lﬁvioural disturbances in
"therapeutically effective anount”. The term al so

the nietigeSDHID mel sncholid, itreaterent tesistant depression or depression with

residual symptoms. In one embodiment, said liquid formulation is a concentrated oral

formulation.

In one embodiment, the present invention relates to salts of the present
invention for use in the treatment of a disease selected from mood disorders, major
depressive disorder, general anxiety disorder, atypical depression, bipolar depression,
social anxiety disorder, obsessive compulsive disorder, panic disorder, post traumatic
stress disorder, abuse, eating disorder, sleep disorder, Alzheimer’s disease, dementia,
chronic pain, depression associated with cognitive impairment, depression associated
with psychosis, cognitive impairment in schizophrenia, depression or anxiety

associated with pain, behavioural disturbances in the elderly, ADHD, melancholia,
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cure, alleviate or partially arrest the clinical
mani festations of a given disease and its

w@oomphisst i ons in a treatnment conprising the PCT/DK2008/050062
adm ni stration of said conpound. Effective amounts for
each purpose w |l depend on3the severity of the
di sease or injury as well as the wei ght and general

state of the subject. It will be understood that
SHPRATYHY SRRt B PiRsaonSddges ) SHePRaky Spggin said sal
is 4Sh NGuit P IR iR RESATEBI R OR, sahy 11§AB TSt Edtionds &
matrix of values and testing different points in the
coma¢ntiaged axhli drbp fgmaldtioni t hi n t he ordi nary skills of a
ci an. The t L8 r.eat

Lo DB R LY BlS PR o T SRR b P red 5L

coRddinRidh Wit adofieer PhetRREEcly QIPadhpEing, WR&dintthe@vo such
as a disease or a disorder. The termis intended to

canoudieme elthagbe aé@@ufetmﬁwsmultaﬂ@@tswrtsngmﬁy dixpaples of
R LD A R D5 SRl eSS BBy ER o

comypoph® nctide cedgolvies at h}qmsucst @udﬂl@ls dynidieazppiacy: eﬁt:ictdnnul@ﬁnts,
the di sease, disorder or condition, to alleviate or
suph a§ BMOURGING VR IRECIHNPPEAMAIC) EEDAPEHE, cathynerering: BgPé
r I
s R At Bk, ARG R, R aR oS AAL b Eind L
Dmm, tough ¢o tread X BHDosichsis tahmqmnagquaitosmndlanmr acbfis a

tient for the I e of .co ing the di sease,
mBGiaf kestiing, Mg BB RT s Aad ARBRDaBL: Ry I Sesaglss s
asQhirfaPAHIRC hli¥Re AR TRO IS pridh; H&Bﬁﬁ@r{éfs dubE 291 eéstr@%ent BRIEA

synptons or conplications. Nonet hel ess, prophyTactic
andpestasearoie; @)ypacad anttréydm@m, isgcl( mlanzuaplel)e and eapipresapleatypical

o) earat vent| n, e.patient, to

arb BYPERRL HeR R TREPLA 0 [ AR SRR b6
choun@ferbei 1ﬂ1§ib1tdn@ affencainaakd, TeRte; StA®nbsMaMtthhidce! at es

to the use of a salt of the resent invention for_ the
impeumeskaiers, e as intelArenst epimssauFbAS Perrcraiphiny; dagiekyrsin 11

di C

retg%)t@r 1 éﬁ%ﬁ% @r ee{rn? ogllr’]sgs a&gg%ﬁg@&% gs%tﬁfs,de a%hal
adaémpg1cahtagkﬁmtessdm priviopial ar depr essi on, soci al

anxi ety dlsorder obse ive conpuIS|ve dlsorder pani c

di sohdésiereperst inclug icaaitqnés@teallt applisationsaprekpatents, cited

he‘?@}ﬁ I RO S0 ora%ded%fprefyréﬁé AetheirAhGRE IR tosthéjéa%%?é@ent as

denentia, “chronic parn, depression assocliated wt
if emj;lmefelrme Mrepfamdrmdually deqb smsﬁaaﬂy asBotedatp da 1mdrpnrated by

reg%%i%g ggﬁl‘l gﬁr Bmtbl 1\é§1‘}§lengal r I I %‘abﬁﬁﬁgregpen‘? permitted by
laQ?, né‘gzjr@l%s&ﬂf a@ly §$}§é’f@é§9%@§v1ﬂéﬂ 1nc0rp0rat10n of particular documents

made elsewhere herein.

19 7,

The use of the terms 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 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 particular described aspect, unless otherwise

indicated.



the el derly, ADHD, nelancholia, treatnment resistant
depression or depression with residual synptons. In

won@sanssgli rent, said liquid forrmulation i s a PCT/DK2008/050062
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Filters were washed and counted in a Wallac MicroBeta counter.
At NET compound I displays an 1Csg value of 23 nM. At SERT compound |
displays an 1Csy value of 8 nM.

Example 1B 5-HT»4 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+ 10%1°¢'s¢))y where Y denotes % binding and X

denotes the concentration of compound. 5 concentrations of compound (1, 10, 30,
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receptor 1 antagonists (ATl antagonists); ACE
inhibitors; statins; and al phal adrenergi c antagoni st
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4000 nM). Kb values were also assessed challenging 2 decades of concentrations of
test substances with ECgs of 5-HT. Test substances are added to the cells 5 minutes

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

Example 1C 5-HT;s4 receptor antagonism

In oocytes expressing human-homomeric 5-HTs4 receptors 5-HT activates currents
with an ECso of 2600 nM. This current can be antagonised with classical 5-HTs
antagonists such as ondansetron. Ondansetron displays a K; value below 1 nM in this
system. Compound I exhibits potent antagonism in low concentrations (0.1 nM — 100
nM) (ICso ~ 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
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Exanpl e 1A Serotonin (5-HT) and norepi nephrine (NE)
reuptake inhibition Aliquots of test conpound and rat
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Example 1D o4 receptor antagonism

Compound I was tested for affinities towards the o4 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 pg /900 pl, store on ice until
use).

The experiment is initiated by mixing of 50 pl test compound, 50ul [*H]-
Prazosin and 900pl 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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i ncubator at 95% hum dity. Basal fluorescence was

monitored in a fluoronetric imagi ng plate reader or
wo-doRR1B8Y from Mol ecul ar Devi ces (Sunnyval e, EA)/DRRG0S/050062

an excitation wavel ength of 488 nm and an em ssion

range of 500 to 560 nm Lac intensity was set to a
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reﬁ?aé??etﬁa %@@H{‘ﬁlsa‘g?%ﬁgta@%g P 00000 nM (E?:go ~ 2600

M T1R3E BiRGinfen B érERhrricHd r()ﬁ%k"serﬁfallgﬁﬁ’ HexekiBad 8d1yw70- 80
% of the maximal current elicited 5-HT itself. In

oocyhbsellpwers sitltgred an DWbEMrm@tdl@mSulbﬂtelAmete@ plitbrid 76 BES, 4

i tes currents with a of he . ...
B el B dblE Fb S Heicle O3 fiaeh Tl Mesa] Pt aupias
108Yig@in€ atkdpyorh piimVvad 7 s@hm 58 0oe. f enal e Xenepus | aevis

anaesthetized in 0.4 % M5-222 for 10 - 15 mn. The
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regs%%rg' %%%eg Lfmﬂpé ggﬂ(g@lb af% glglcéott%%%l{é% coa&edovvlrﬁ\ﬁ)oly-D-
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NGHPLR) 2imNlugpdtoseperitel wiM B EPES\ IS ddi, 0105 pyBoAané 2.50mM
pr(L)Jéelnicid (50 pl/well) for 1 hour in 5% CO, at 37 °C. After excess dye was

discarded, cells were washed in assay buffer and layered with a final volume equal to
45 nl/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 fluorescence was monitored in a fluorometric 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
energy 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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penicillin and 0.1 ng/1 streptomycin. Stage IV-1V

oocytes were identified and injected with 12-48 nl of
wonmsassss f ree water containing 14 - 50 pg of BRMAK2008/050062
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NMP. The oil was diluted to twice the volume W1th 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)phenyl)-piperidin- 1-carboxylate

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
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% bi ndi ng and X denotes the concentration of conmpound.

Concentrations of conpound covering 2 decades were
waoised/11ssgcal cul ate the 1 C50 val ue. Ki was cal cECBDEA008/050062

fromthe Cheng Prusoff equation Ki = (1C5Q (1+
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a spaipe Ve wa s Mecarns tinser. EAyS 4oty s (a4t wulﬁny&t@pﬂ)n

0 o ; 4 e .
i S R R R AR o
TiRagadtioh iR IsEERIBNES i dTdME teh@daturt @sd lolBOPONRLEL the

i magi ng plate reader or FLIPR(tm from Ml ecul ar

adgéipncess frslisgshtha reactignamixiiehvasvarisi tte 69 8nlond ¥ dioersgt he

f. 488 d I SSj 500 .t
refeiod ey £t poreEeTl b iiPoRlu 0y rdr tplana water
(750MDY QA€ 8ded. TRAGHAGS pWaicyARRIIAXd BRd Bk YiqBeddPhase was
relative fluorescent units é;ih . Cells were then

exéeptad Mathemoter peoan L& benat - Thageranistphagfis (Wred i n
f ; . X S .

B B Sy RSB TR, B iy o
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reduced pressure to a red oil which was processed further in the next step.

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

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

oil from example 3 was mixed in a stirred reactor with hydrobromic acid in acetic acid
(40%, 545mL, 3.11mol). 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 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.
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separated, dried w t.h sodi sul phat e. and evapor at e
R s At L ot 30k BRI S Rthaid R &b tyotated
as3AecNWRd. The oil was diluted to twice the volume with
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w th net hanol and dried at 40C in a vacuum oven until
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grams (69 %) of the HBr acid addition salt of 4-[2-(4-methylphenylsulfanyl)phenyl]-

piperidine.

Example 3 4-[2-(4-methylphenylsulfanyl)phenvl]piperidine, further salts

Preparation of stock-solutions of free base

A mixture of 500 ml 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;SOs,
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pressure to a red oi | which was processed further in
the next step. 4-(2-(4-tolylsulfanyl)phenyl)-piperidin
hydr obr om de The crude et hyl
Taple12- (4-t ol yl sul fanyl ) phenyl ) - pi peri di n-1-carboxyl ate
as aredoil fro e 3 yvas myxed in a stirr
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Palhgpefeaticci@. | Bl hepst he [ cosd i[rngpst her produess 99 26
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prEhdata BATET [(BOOTE) sWas [FRREY o8 726 352 [ 6755 729375
hydroxypropionic acid 1:1

Adipicacid, 1,6-hexanedioic | 146.14 51.6 EtOAc 66.08 723 298 67.1 7.27 3.26
acid 1:1
Adipicacid, 1,6-hexanedioic | 146.14 25.8 EtOAc 70.66 732 3.82 70.75 735 393
acid 2:1
Fumaric acid 1:1 116.01 40.9 EtOH 6571 641 3.35 66.14 631 3.51
Glutaric acid, 1,5- 132.12 46.6 EtOAc 66.09 697 32 66.48 7.03 3.37

pentanedioic acid 1:1

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 EtOH 6428 641 3.61 6432  6.21 3.75
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Palmitic acid, hexadecanoic | 0.4

acid 1:1

DL-Lactic acid, DL-2- >150

hydroxypropionic acid 1:1

Adipicacid, 1,6-hexanedioic | 2.5

acid 1:1

Adipicacid, 1,6-hexanedioic | 1.0

acid 2:1

Fumaric acid 1:1 02

Glutaric acid, 1,5- 13

pentanedioic acid 1:1

Malonic acid 1:1 (o) 52

Oxalic acid 1:1 1.1

Sebacoinic acid, 1,8- 0.7

octanedioic acid 2:1
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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.

Surgery and microdialysis 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

posterior to bregma, lateral —5

in the ventral hippocampus (co-ordinates: 5,6 mm

,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.
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acid 1 1 Adipicacid, 1,6-hexanedioic 146 14 25 8 Et OAc
70 66 7 32 3 82 70 75 7 35 3 93 acid 2 1 Funaric acid
wa 20841859 1 40 9 EtOH 65 7 1 6 4 1 3 35 66 14PGr/BK2008/050062
51 duta p c acid, 1,5- 132 12 46 6 EtOAc 66 09 6 97
3 266 48 7 03 3 37 pentanegjoic acid 1 1 Malonic acid
11104 1 36 7 EtOAc 65 04 53354650965362
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stabalggeipatthe expepnmels vegie imtiaedi Riglysgsswyrogotlpetededraa@ min.
Aft&p[h%g%pee?m%?s' th@ Qllugla?sdw%tje %%atﬁ@ed %H&g SfaYns%%oved frozen %Ihd

mcr SIS experi nmen anaest
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cannul as (CMA 12) were stereotaxically inplanted into
t he hi ppocanpus, aimng to position the dialysis probe

Abdibsid 8r dilgsMeNtdiakndlinepocanpus (co-ordinates: 5,6 nm
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armaomnm qidetidgtand POOSTHMB éESsA)weHeS & 1A pweehluron pagyoveaeactor

rong iy B R Pl ORURES BR S ol E R e Mectea

{I@é%mau) 1%1(5‘[ dpitaﬂﬂiﬁ&ﬁ%&ﬁoﬂﬂﬂe'aﬁﬁlgﬁ&)l chRsn (ES&r ACH-250);
through t e cannul a. The probes were connected

flow gate 0da anl/mma tﬂmmer%wevéfq A ligr the@m@lWﬁF@@ph@m thapmple

aﬁ?eﬁlég ouggﬁgﬁs U(Ililnhgor Fggghasé/ reactop {ﬁbAe) con ammg 1mmo§%sed
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).

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 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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NaCl, 3 MM KA, 1nMMWdA , 1,2 nM Call containing 0.5
nmM neosti gm ne) was begun shortly before insertion of

wo b@spisbe into the brain and continued for theCT/DK2008/050062

duration of the experinment at a constant flow rate of
1 mM/mn. After 180 m n of abilisation, the
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trelgmr o CReit Y BATEICR) e GTeoR o 1B BN Ko
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gheasthe ey tHrough a post-col um solid phase
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| chol i neesterase and chol i ne oxi dase. The latter
Makedipraguedoawley tas) 1iiGhlly wegholg 278-30d:, swehsegdehlid animals
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I'n single |nject|on experiments the nean value of
adclinec o the thiEh-dapitqehtesni expedinensl o,smpne cedipngps OMZeu,J nd

i nistrati_on served asal f or ach
AT P R G ries et BB  Satis SRl pd gepigpicd
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100% . The data are presented in Figure la and

w iéilatla pingsemsed Hoard B@Qﬂdﬁsamlea ol mbasgfmgvphtsm@ éefyelhs d f the test
cof RS T 1 A5 EF B e PEreTPLERRT e fiq AR ysehghenls

expected to translate into an inprovenment in cognition
in a clinical setting useful e.g. in thetreatnent of
Swagypiiend wictogisisisraxneriames.di seases characterised by a

AI?I%%}PSI &/ér\é%nﬁéml%'uge!m}th 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 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. Perfusion of the

microdialysis probe with filtered Ringer solution (145 mm NaCl, 3 mM KCl, 1 mM
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Exanple 5 Effect on dopanmine levels A single injection
of conpound | dose-dependently increased extracell ul ar
waolo@amizes (DA) levels in the rat frontal corterCT/DR008/050062
conpound of the present invention at 8.9ng/ kg and
18ng/ kg s.c, enhanced the | evel s by approxi mately
100% and 150% respectively, above baseline |levels as

depi cted i igure 2. nts.are calculated as th .
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frezgh @nd siesdfor probe pleecraeny aefifigadioee anaest hesi a. The
experinments were carried out wwth the m ni punps on
board. Bl ood sanples for neasuring plasma | evel s of
Ahdigsi¢ eBdialgeagound after 3 days of treatnent were
collected at the end of the experinents. Surgery and,
Concenigiion of drparaing ap theghalysateaiyaranalyses by mpas AR wigh
o 0 R Ty S L PEERF G e tiquid
chirophtagtaphbly (QIDS 166@ hinpp 8 gavip Iparposi Mobild plgis¢ bansisting of 90

i al ysj 0 tipinth entral. hippocanpus. .
b el lTnl €8T s kilimgial ey “EvBr B Al 53
EDTA afid @%Hﬂetbﬁfﬂﬁfe%gHMQ)) At Bo®ratk BF 6. BlfhiANE REtr&bmBR4
(co-ordinates: 3,2 mmanterior to bregma; lateral, 3.0
deteefion w@s perongished using depwddmetanchisrctosgotsasiabset atadpy hive
cemen for, fixatli of the gui de cannul as.
(g*ﬂg%ﬁ%8§?§EW§§§§9&PQK@}ﬁtﬁgggninals was nonitored by
rectal probe and mmintained at 37C. The rats were

all owed to recover fromsurgery for 2 days, housed
Exgimple ¢ Fflecicoqypeyromacpai@ day of t he experinent a

) , . . 0.5 .
T UEAR AR T80 R b ey TR BT S S
fophalresious o€ newdpethiceainviNeyeopthaah., dBHE1635 W05 PatiQ 5&, 5-17,

m.croi njection punp. Perfusion of th
1992]. In tlﬂjs model, micpe rg?eive an {nhjection 0 formalem (4.5 %, 20 pl) into the

plantar surface of the 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 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
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Anal ysi s of dial ysates.

TdeRncentrati on of dopam ne in the dial ysates was
anal ysed by nmeans of HPLC with el ectrochem cal

detectT on.] Vdigc|@onoam NepmpRe Separahedsby I PYEhbke
phase liquid chromatography (ODS 150 x 3 nm niv)
0-Dopamimuéss (MBbi | e phase 3donsi sting|df 90 nM NaH3PO , 50
n‘g/l sodiumjcitrate, 367 ng/ 1l sodi um 1-octanesulfonic
(s¢&di d, 50 rM EDTA and E%acetonitri'lnl e (pH 4.0)|at a
Y- EOWiKAEE [off 0-5 M/ m[i3 El ectrocheg cal det eCgl on was
acconpl i shed using a ¢oul ometric dgetector; potenti al
(se@t at 25Q nV (guard gell at 350 (Coul ochem I 1,
ESA—Exarpte 6 Efeect—onneuropat+ec—par—To

denonstrate an efficacy agai nst neuropathic pain,

conppiidhtd in@isic B&EHRE tHab cdrifounarimak lifllcrap@ed inQhe first phase
neur opat hi ¢ pai n [ Neuropharm, 48, 252-263, 2005;

reprgbqnting direg-chgmicpbgniation and Rpecapbgel Morg nasabhs dbs Jata ako
i.nj.eGLi for [ 9 ) ' .t l.

sl PGk o Upre e facfeads I Bl pah LR 18 B Sgona

pHhakd ddicadny heleitct g agspdamdH éi she(tzealmanpaacdrypathiopain.
observation. The irritation caused by the formalin
injection elicits a characteristic biphasic
behavi oural response, as quantified by the anount of
time spent licking the injured paw. The first phase
(-0-10 m nutes) represents direct chemcal irritation
and noci ception, whereas the second (-20-30 m nutes)
is thought to represent pain of neuropathic origin.
The two phases are separated by a quiescent period in
whi ch behavi our returns to normal. Measuring the
anount of tinme spent licking the injured paw in the
two phases assesses the effectiveness of test
conpounds to reduce the painful stimnuli.
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Ei ght C57/B6 mice (ca. 25g) were tested per group.
Tabl e 3 bel ow show the anmount of tine spent |icking
wo b@siingsss ed paw in the two phases, i.e. 0-5 nPOI/DES008/050062
and20- 30 mi nutes post formalin injection. The anount
of conmpound adm ni stered isﬂ%alculated as the free
base. Table 3 The data in table 3 shows that conpound
| has little effect in the first phase representing
i.rect chemical irritation and nociception. Mre
FH%Iy, the data al so show a clear and dose dependent
decrease in the tinme spent licking paws in the second
1.phasg liqoid phatrhaguadhl esrheddtionfcoapnipmg adalt of M-fe!-
treatment of neuropathic pain.Cains 1. Aliquid . .
mﬁh&kphawéﬂﬁaeélvpkeavﬁmpgrﬂdlaﬁSf‘é%ﬁ'ﬁﬂ framipe RlLglagtic agid addition
- - - . d A | fra i i.di .
s e P R R B o glgtamic
acgfl aitdatiarcsaéici d addition salt, the L-aspartic acid
addition salt and the glutamc acid addition salt. 2.
The liquid fornulation according to claim1 wherein
2.s5ai drialiduid Soril)EitiPh ab@kdihg (R6lhfh addctdiPBaid it is tBe DIDGCtic
liquid formul ati on according to claim1, wherein said
acghddditien sale gl utaric acid addition salt. 4. The liquid
formul ati on according to claim1, wherein said salt is
the L-aspartic acid addition salt. 5. The liquid
3.f or N Al duad fasGRiidh A8cdr@ing k@élaind 1, WhaERI sAidSaltds thleluthise
th%hﬁ$utanic acid addition salt. 6. The liquid
acibpddifict §98n according to any of clainms 1-5, wherein
the concentration of said salt is above 5 ng/m. 7. A
method for the treatnment of a di sease selected from
4. moodTdh Isqiidl &rrswlatieh @ccoddipg esslhine 1 dvBatidenid sgiiethall-aspartic
anxi ety disorder, atypical depression, bipolar
acye BH; social anxiety disorder, obsessive
conmpul sive di sorder, panic disorder, post traumatic
stress di sorder, abuse, eating disorder, sleep
5.di sorlediquidfarmaiatien 'ascadiiag &s elaind €nendreia, saclhslans e ghitamic
d ssion associated with cognitive inpairnent,
mﬂi%ﬁ@% %ﬁ'associated

C

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

concentration of said salt is above 5 mg/ml.

7. A method for the treatment of a disease selected from mood disorders, major
depressive disorder, general anxiety disorder, atypical depression, bipolar depression,
social anxiety disorder, obsessive compulsive disorder, panic disorder, post traumatic
stress disorder, abuse, eating disorder, sleep disorder, Alzheimer’s disease, dementia,
chronic pain, depression associated with cognitive impairment, depression associated
with psychosis, cognitive impairment in schizophrenia, depression or anxiety
associated with pain, behavioural disturbances in 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 according to any of claims 1-6 to a patient in need thereof.
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wi th psychosis, cognitive inpairnment in schizophrenia,
depression or anxiety associated wth pain,
whedvanipss al di sturbances in the el derly, ADHDPCT/DK2008/050062
nmel anchol i a, treatnent resistant depression or
depression with residual Syqgpt ons, sai d net hod
conprising the admnistration of a therapeutically
effective amount of a liquid forrmulation according to
any of clains 1-6 to a patient in need thereof.8. The
g.met hpdh A666d Q&d&&hhg t&é@m ByhdR LI cRerRRARTAIMR Hedid
vol une of said liquid fornulation i s neasured out and
1lctuhﬂsfqrem1;tlt1t>n mgmyasiutateouh dab thetresudting i addeiddd alliqgidh @hich
lidiSq QIF%GT d Qp the patient. 9. The use of a salt
(B? E El?ﬁ ﬁ@-ﬂy?p%%ﬁ sulfanyl)phenyl]plperldlne
selected fromthe -lactic acid addition salt, the
glutaric acid addltlon salt, the L-aspartic aci d

9.addi thegtse 94p salaal 4t[ﬁd4gn@hﬂnh@1waenﬁé icnyldmiperidine sohected
fr(ﬁtgef‘h&{'ﬁﬂq%&& Al Fa fétéogls%l tgllgll %h{fﬁﬂ! e? ?dg%d&n%%ngga C}f S% Ls g aslpar‘uc acid
additjodrsal apd e&sglmem@b &id adititiorgeitein ahe @axifedtyredif adigaey |

ypi cal  depression, bipolar depression, social

%fi&frnéw Iy the rapimentopfeedizgage selesipsh irampen ad dsardess. majah; c
a
deg&eagega orRP nérw&?efts A8 yglsafgﬁgggp%geﬁisgﬁggg 188 de depression,
sodxahwmmta disohtennibsesavie mpnqbaksne&hswderamlwdmm& w)st.t traumatic

(0] ve | al r.ne , ep ESS| on, as .at ed W t
Sy BhH SDEBgIEE SLordFE BISRaONh AR Dbh A BHT; dementi
cHIGRE 8BS &B@r&ﬁwﬁ%‘do@fa}’ed&%ﬁl@@é e Wiph el Ele ess10n associated

behavi oural di st urbances in he el derly, _
witle psyebosad, |cagn1tw@ snpremacnt efswbtzaphred@pdmwl@n omlanxwty

ssSERURRRHE Rl bhal R Fhau BT oy NErI frotanchoria

trébméGdigara Cepredsh b @praaibh withlresidd sy@ptoascor di ng to
claim9, wherein said salt is the glutaric acid

addition salt. 12. The use according to claim?9,
er %!ﬂ e ardt [ Pt -
d/\:h ﬂ{eq%fg r&ﬁé téo glgtg% ? dxlzvfr%egr@?l éaﬁ e(bvl\;gar%telft: %9@ gldgtlon
saﬁalt is the glutamc acid addltlon salt 14. The use
according to any of clains 9-14, wherein said
nmedi canent conpri ses

11. The use according to claim 9, wherein said salt is the glutaric acid addition
salt.

12. The use according to claim 9, wherein said salt is the L-aspartic acid addition
salt.

13.  The use according to claim 9, wherein said salt is the glutamic acid addition
salt.

14. The use according to any of claims 9-14, wherein said medicament comprises

above 5 mg/ml of said salts.
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above 5 ng/m of said salts.15. A salt of

4-[ 2- (4- met hyl phenyl sul f anyl ) phenyl ] pi peri di ne
weedosaiBas from the DL-1actic acid addition sal PCT/DRe008/050062

glutaric acid addition salt, the L-aspartic acid

addition salt and the glutgﬂjc acid addition salt for
use in the treatnent of a disease sel ected from nood

i sorders jor depressive. di sorder,. geperal anxi et
1%i sor g Of drigpieanhiaprediiany epdinipetiling slefghrom the
DEgdRlacRIMaRIon HitSAE IRKari CRRERRIYSh GRMARIISA8rtic acid addition
di sorder, panic disorder, post traumatic stress
satliagd thbeglytanbused additipmeplidios oscdiorthe gtasmpnidifsodidease selected
Al zhei,ner' s di seas denmentia, chronjc i :
el TR TS B R t ACBlGF YAl Fba Hlserer atypica
depeREIB s HipslatdpRshioh et hilkif§ededr Sobs€RBRIcbmpalsive
iTnpairment in schizophrenia, depression or anxiety
digardge patiedisgiden ppditreumstin a¢s Wiserdag abus: saiicediseracr; flecp
dihl8! Moo 4 TBLENENG L chdoh RYTE AL LS PER0 atcd with
epréssi on or depréssion \w resi dual "synptons,
coghiiveiimpsirhehtsddpiessidn laBsoaiatddauititl pplehsdimeegtiiic@lmpairment in
formul ation. 16. The salt accordjing to %]ain115,which :
schigpphrerias ¢rPrasplon 9 AHCtY @SEPCES Vith Raig glpghayipural disturbances in
R S LR S S G
regitiutl aymptoacsi dvhackdi daidsultsialint a Gfjuid pharmaceutical formulation.
4-[2-(4- et hyl phenyl sul fanyl ) phenyl ] pi peri di ne. 18.
The salt according to claim15, which salt is the
16-- aspRf daltGe@sitifl g a8 elalch 95 wiAdH sa@fis the DL-lactic acid addition salt of
4-[2-(4-nethy|pﬁenylsulfanyL)phenyl]plperldlne. 19.
4-hed-gathylpbendrdiangDpleenyl laiperidi®e. whi ch salt is the
glutamc acid addition salt of
4-[ 2- (4- met hyl phenyl sul f anyl ) phenyl ] pi peri di ne. 20.
17The B daltacetihi Ng clatm aBywRith 6hleisBe diataliQ aciheldRion salt of
said liquid fornmul ati on conprises above 5 ng/m of
4-Ea(4mstryiphepylsulfanybpanyilnweridingt ed with a drop
aggregate, which container conprises a liquid
formul ati on according to any of clains 1-6.
18. The salt according to claim 15, which salt is the L-aspartic acid addition salt of

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

19. The salt according to claim 15, which salt is the glutamic acid addition salt of

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

20. The salt according to any of claims 15-19, wherein said liquid formulation

comprises above 5 mg/ml of said salt.

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

formulation according to any of claims 1-6.



