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Ther apeuti c uses of conmpounds havi ng conbi ned SERT,

5-HT3 and 5- HT1A activity Field of the invention The
w@r@e®nis17 nvention relates to the therapeutic PSED&R008/050271

conmpounds whi ch have a conbi ned SERT, 5-HT3 and 5-HTi A

activity. Background of thejinvention Sel ective

serotonin reuptake inhibitors (SSRI) have for years

been favoured by physicians for the treatnment of many

Thefae 5 TS of KfimpR iR bRV G RifRR ek, Sefi 5 and 5-

HT}%%MQHH&P'G conpared to the previous generation of CNS

rugs, 1.e. the so-called tri-cyclics. Neverthel ess,
SSRTs are al so hanpered by a significant fraction of
non-responders, i.e. patients who do not or who do not

] fullg respond to the treatnent. Mreover, typically an
Fieldsrf theonverstionegi n to show an effect until after
weeks of treatment. Finally, although SSRTs typically
The pricsant mivsatiqrorelagesdo dlapibergpewicfuse 0§ camhpernds wheghdiave ¢ combined
h m_ni ation of SSRTs often brings about adverse
SEREf?@@?f?déa%ﬁlz%ggg&ual side effects and sl eep

probl enms. These adverse effects are difficult to live

Backigrbuhel ofreing inaéntions and cause treatnent drop outs
for a significant fraction of patients receiving

Sele&SRBESrotdnlin tehiptaROWhibitvaé (SSRIPhBIcat i &iis Bfeni NUuéd byophyeicians
the serotonin transporter (SERT) with an activity on

for therfecagpeid enaiyr GRS fissascecuph ¥ dmesyioneand apaietychoghuse the are

ofTec 8 o P Rl SR Bt Rhich 17 A ALY MeJiEyiBly goneration

of CNB ptgakiee. itithiobéallod tgicyd s NeertholcfsaSSRUR ast alaf havfifcest by a

. |.Psych. Res., 125, 81-86, 2004]..This would i nply

Slgmbﬁ%a?f?@fsf%g%lfonorre?m@eréf FoefiaH g Ae 38k Wt & BTy respond

to thé G¥&hRnd. MdrB&f! tmbalﬁmsm RHIIBNERi RNYhBY an effect until afier
pot enti ati on of e t'herapeutic effect of the

weekser dcatmient. Fenabty akdehough SR e typiGNIS gied asceld lekis sdegeseiiects than

tri—cf#]gsg ﬁﬁei%fnﬁgpggtggﬁfﬁﬁ%ﬁe%ﬁrgg 8@&’@ ag Cer}isezé)fPert]:Es? glllC R's&xual
side S¥&haHd P Préb16Ss. THEEHaB@reQPRE iaMedi RultGd iSe Hith for many
i mpai rment [ ScandJ. Psych., 43, 239-251, 2002;

paticainand payseircatnsgt d@'pg@ls;]_fpgg,si@(ﬁpﬂlt fraggipa o4 patients receiving SSRIs.

RO BRI S R b i
an adiiv@ty oh @ht BEMQECseBytehiareq@paysmay pe behdfRibl. It bhebden reported that
the combination of pindolol, which is a 5-HT) 4 partial agonist, with a serotonin reuptake
inhibitor gives rise to fast onset of effect [Psych. Res., 125, 81-86, 2004]. This would imply
a shorter onset of the effect of increased serotonin levels in the clinic and an augmentation or
potentiation of the therapeutic effect of the serotonin reuptake inhibitor.

CNS related diseases, such as e.g. depression, anxiety and schizophrenia are often
co-morbid with other disorders or dysfuntionalities, such as cognitive deficits or impairment
[Scand.J.Psych., 43, 239-251, 2002; Am.J.Psych., 158, 1722-1725, 2001].

Several neurotransmitters are presumed to be involved in the neuronal events
regulating cognition. In particular, the cholinergic system plays a prominent role in

cognition, and compounds affecting the cholinergic system are thus potentially useful for the

treatment of cognitive impairment. Compounds affecting the 5-HT, 4 receptor and/or the 5-
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cognition, and conpounds affecting the cholinergic

systemare thus potentially useful for the treatnent
wo@booeoesiti ve i nmpai rment. Conpounds affecti ng peEDE2048/050271

| A receptor and/or the 5-HT receptor are known to

affect the cholinergic system and they may as such be

useful in the treatnent of cognitive inpairnent.

T, G5 oF SEOPRY B oD Paamtbae Ry ar greh b useful in

the tich@ndnt 68¢dPRNTveAMmpa@@BNt | Ve | npai rnment. A conpound
whi ch noreover also exerts SERT activity woul d be

pakencgud Q@mg@@ﬁmxelftmg St HE 4 drslarrie s sreeriopitivity avould be
S8 T S B S

moreoRed & éxeft@SERITmcheM)emuldMalrﬂittueﬁrmaéﬂubfmItheamltmaatdf@agnmve

publ i shed as WO 03/ 029232 di scl oses a ran%
1mpagg%b@r{&§1elptﬁ MNhQdis @lso suffering from a diseases whi W111 benefit from a

(fasté(r) [n%réa%e ﬂltﬁ% {&zlnollagagl sul fanyl ) phenyl ] pi per azi ne

avi ng serotonin reuptake inhibiting
achua/mtqmatibhel apptieatioatpjubhstied ap pY O 9a3t(126232Ms AOLR /a Irdde30F

com;mug @H& \btidaj Zg ﬂnta?téfélr ! hgsuffh%pﬁ hef\{yl?p%%)eerazcige Eexaelmple le)

havidg ie?oté@in%%ﬂtﬂi%ﬁﬂh(bﬁﬁ%%iﬁw fanyl)- phenylj pi perazi ne
is also a ant agoni st's and a 5-HT | A parti al

ag b mtem@@mlaapphoeftlomﬁ@& HWENiord Thishhaepehiished after the priority

| pvent ors have.su sin
date pLUE RS GG R BRI Bt LR < B Rrp b B PR e
phen§RFipESzide GPATRS A 3IH D an@dgofsBhnt AFS-HITt | pattialorgbifidt.

ant agoni sm and 5-HT | A agoni sm Accordingly, the

I nvent i on provides a nethod for the treatnent of
Summagy Qfsthe Hwverli@Bd conprising the adninistration of
The Prebdh@ irvRtekd ek i ﬁfslfn Eftfbtiﬁ?d mapum (28-diméBylpBertyisulfanyl)-

dlnethylphenylsul any )ph8§§§£nﬁ perazine or a

]

phenpsHalpﬁaaé@eteK@“sﬂ 4 sonaRip pnab| ibithy, §J Tt antagopism &k S-HT1a
agon ET a'%%%gr@%ﬁ ﬁfgg Iﬂlgéﬁ(ﬂ%nﬁ f gpsoeglngﬁwd 'for Jﬂg tﬂeﬁ%ﬁtﬂ biocﬂseases the

methdd wempyisipy ﬁreydcﬁmhn‘samdn) @thabemtmemﬁzﬂmee Iamaunt of 1-[2-(2,4-
pharmaceutical |y acceptable salt thereof in
dimey AL b 39 hEnyheRfPerafBR T f BRarfFEctically ﬁ%@?table salt thereof to a

pat1eﬁi ea &agﬂeré one enbodi nent, the invention provides
‘? % mst hyl phenyl sul fanyl ) - phenyl j pi perazine
orlnwrplwrhmdmtt,l thaldvgniamceptaib chesaktof 1 Her(@dF for use
d1met1{]y1;t)hhe%yltsul? any pﬂeny?]plp%lrasz?naesoersa pharmaceutically acceptable salt thereof in
the manufacture of a medicament for the treatment of diseases.
In one embodiment, the invention provides 1-[2-(2,4-dimethylphenylsulfanyl)-
phenyl]piperazine or a pharmaceutically acceptable salt thereof for use in the treatment of

diseases.

Figures
Figure 1: XRPD of crystalline base

Figure 2: XRPD of alpha form of hydrobromide salt
Figure 3: XRPD of beta form of hydrobromide salt
Figure 4: XRPD of gamma form of hydrobromide salt
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Figures Figure 1: XRPD of crystalline base Figure 2:
XRPD of al pha form of hydrobrom de salt Figure 3: XRPD
woboobesm1f or m of hydrobrom de salt Figure 4: XRPDD&EDR008/050271
gamma form of hydrobrom de saltFigure 5: XRPD of hem
hydrate of hydrobrom de salg Figure 6: Change in the
HAM D rating item4 (Insomia Early) for placebo, 5 ng
. a onmpound | r, sal. ver 6 weeks. There
Figufit XERTRCAREREIES: pohbr Y vl each group Fi gur e 7
FigufR@angdlintthe HANM D dtiak lildeh 4 {I86Onmi4 EAS PN plabibdb @dg and 10 mg
for placebo, 5 and 10 ng conpound | (HBr salt) over
compuid & kHBr 7 ociaweelisp L BRE mes @pproxaatelst 08 paidenthinggeh group
. qar [ gur. : N { .Dyraki [ 6
Figufd R Cahb o Gy Bt AR it Bu OB R bhEERE 5 e pud 10
mg cohBoushl (BovaRy over\weedeks. THees @ad@SHrayiparkt hEl ©ltientkQ each
patients in each group Figure 9: Effect of conpound I
80PN the intradermal formalin test. X-axis shows the
Figu R R inRRANID PATR A ¢ Alantufn® REPIREbGR me gad 10 me
compReinp & (8 Br salt)tover @wbeks. ibitre svas@pprodimdtelgude pdtients in each group

. Re se in the 30 m nutes period. Figure 10a:
Figus F R oY Grigpaad gf“y‘?‘& radpngl dorgpadim;test, @W&_ﬁ?\é{f the amount of
compfRhll 8Ymirlistidde &Lk TOWRAGhE AhSurlRP ﬂnﬁQE@cP ksdnf LAY 1R paw. Figure
| -[2-(2, 4-di met hyl phenyl sul fanyl ) pheny! ]EI perazi ne HBr
9a: Respanse Fi ihaded mitutesheriod: DigiedbaRespoasyindhoL0-36 nhiewies geriod.

Figu{aeglr%\éﬁﬁté{r??-lg?l uI aﬁ%g%t%ﬁg Ismei l[clvglg %efl)%fr(r)rr?tgli Bk E-ilrtl %ree%/) %Qoving rats upon
admihis[raﬁ&rﬂo141--1512-@4hﬁ%§?ﬁ@?&r@?ﬁuﬁ@ﬂ%bﬁh@ﬂﬂﬂbﬁb&r@iiﬁ@H@%isﬁJlG. HBr
ect o

l[t. Fi 11:
Figure. 0! Eatrarcellubiisstyishenye Susls dmyaryishBingeqepinge impel magsing rais
L L e
Figufer d@zi hifedoebfavi-[R4¢2,vdanabyipeshythut thing ) ph8nd [fipdradinat HBn salt on
to the foot shock US (pre-shock

period prior to the -
contexthi E%F“i iCORYILODIEL B PRFAQ)C-IPveY | 3G BElAVRER Yhgninutes before

u . . I i 1 . .
acquggﬁyzlé Eﬁ%g f g)ﬂ%hglgﬁ \g&é}%&é’E ’ L{e}%:ﬂt'ég% gf‘g fhsiRkaLoR pEﬁg‘& 2>r10r to the foot

shock US26pt& skbclli angtibiyibpheriyleshal f)abisceliph dolyd viqir persané¢asercHiBA h afier
sal.t on cont ex | fear. conditioning in Sprague-Daw ey
the tiating &ﬁtgﬂ“‘ﬁ} R?%F&]t@a?{( %ff)or to the retention test.
Figufl B Biffaex é}qh@V@QHﬂiﬂ@l@lﬁﬁéﬂ?ﬁﬁlfﬁ%ﬂ)pﬁ@nﬁﬁﬁ}%raﬂé 19Br &t on
the foot shock US é acqui si tion)
contextual fear conditioning in Sprague—Dawley rats when given 1 h prior to the retention
test. Freezing behaviour was scored during 58-s, prior to the foot shock US (acquisition)
(white bars). Freezing behaviour was measured 24 h after the training (retention test) (black

bars).

Figure 13: Effect of 1-[2-(2,4-dimethylphenylsulfanyl)phenyl]piperazine HBr salt on contextual

fear conditioning in Sprague—Dawley rats when given immediately after the acquisition.
Freezing behaviour was scored during 58-s, prior to the foot shock US (pre-sock acquisition)
(white bars). Freezing behaviour was measured 24 h after the training (retention test) (black

bars).
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{white bars). Freezing behaviour was neasured 24 h

after the training (retention test) {black bars).
woe@une2siB: Effect of PCT/DK2008/050271

| -[2-(2, 4-di met hyl phenyl sul f anyl ) phenyl ] pi perazi ne HBr

salt on contextual fear conglitioning in Sprague-Daw ey

rats when given innediately after the acquisition.

Ere avi was scored during 58-s, prior to
Det?'ﬁ%gfdtﬁﬁ%ré?lﬁ Fb"%@ acqw sition) {vvhi te bars).

Fr ”ébezmngltbmhalsate@m thease nﬁawpcenhdﬂﬂfi chl-§2{24-dirhethylphenyl-

trainin retenti.on test k bars).Detailed
Sulfaa%@é’ﬂ?rﬁglp r?ffnet’ﬁ?%t%té‘ﬁ%? Y1 ‘?"ﬁés invention relates to

the use of conpound I

i.e.I-[27(2,4-qinethylphenyligziﬁgyl)-
re

phenyl ] pi perazi ne, the f which is and
pharmaceutically accep e salts thereof. In one
enbodi nent, said pharmaceutically acceptable salts are
acid addition salts of acidssthat are non-toxic. Said
salts include salts made from organic acids, such as
mal ei c, fumaric, benzoic, corbic, succinic, oxalic,
bi s- met hyl enesal i cylic, fethanesulfonic,

et hanedi sul foni c, acetic, propionic, tartaric,
salicylic, citric, gluconic, lactic, malic, mandelic,
cinnamic, citraconic, aspartic, stearic, palmtic,
itaconic, glycolic, p-am nobenzoic, glutamc,
benzenesulfonlc t heop hglllne acetic acids, as well as

and phagmecchErbHCeIRLY faledicreefy exanpl e 8-
brﬁ%féﬁ%%éﬂt N&id uﬁiﬁhﬂac%ﬁ 1%‘?13@%%‘ ﬁ%@g&ﬁ@ dag%gﬁd EERMN salts of

inorganic s as h romc,
acidssthhtfane nen-tesad. Sait wts plcbsip ISaiIsi madmniglomiotganic @ddsdisuch as maleic,

Particul ar ntioning is de of aIt de fr
fumgiy BERRE OO SITHC. GHalG - ey enp g o Midfagesulfonic,
ethaﬂéﬁﬁsﬁl’f@)ﬁﬁt@%h@ p?&mgmc (tﬁ])tané @ﬁﬁc@’hb Cifde] Quc&ma l&c@fct Rhli€ mandelic,
aci d, hydrochloric acid, hydrobrom c acid, sul phuric

cmnzgmpdcnrpctmgp hsnadtis sizeliia pa}mitln; 1tacpmcag;l]y@pl1cg)gtmmﬂhenzo1c glutamic,

ben B Aot TRF Rodindouh Ferar Bty s PHedighy e R exampie s
bronﬁ)ﬂfﬂé?hlﬁﬁné Sakl Hits eﬂa S u@rrﬁaﬁectﬁﬁn &ﬁirﬁa mn@wmdh h$hy@bchloric,
the tree base of 2-(2,4-dimethyl p enylsulfanyl)

hydrehyemd. jsplifes é‘Zlifqai@Ci phosplsis- %lﬂy%tflﬁlaplldﬁ ariggulgr nyrgjoning is made
r t r r f
or 3RS FLR! e RN s RO il Wb SR s o
tartaidiéigeid - b ﬂaﬁa@@sc&d ydedtil dricsictdahydrobntc héie, wipimequeidt
better conp|iance. For tablets, it is refe t hat
phosphgrougaaiq/id Rigiceasik RIging Bcaligiings il of lhe @w@obromldae salt.

In one embodiment, the invention relates to the use of compound I as disclosed

provided said compound is not the free base of 1-[2-(2,4-dimethylphenylsulfanyl)-
phenyl]piperazine in a non-crystalline form.

Oral dosage forms, and in particular tablets, are often preferred by the patients and
the medical practitioner due to the ease of administration and the consequent better
compliance. For tablets, it is preferable that the active ingredients are crystalline. In one
embodiment, the invention relates to the use of compounds that are crystalline. The
crystallinity of compounds used in the present invention is evidenced by the XRDP shown in

figures 1-5. WO 2007/144005 discloses XRPD reflections of further salts used in the present
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enbodi nent, the invention relates to the use of
conpounds that are crystalline. The crystallinity of
W@ ompossds used in the present invention i s evPCUEDEe@S/050271
by the XRDP shown in figures 1-5. WD 2007/ 144005
di scl oses XRPD reflections of further salts used in
the presentinvention. The table bel ow surmari ses the

X flections o used int
inver RO The CPiR sty Sihn8ie b B XL B S RE P e cpBBguncs
used/ﬁh{he\iﬂégéﬁﬁlm%er@}oﬁ In one enbodi nent the crystals used

in the present invention are solvates, i.e. crystals

wher ei n sol vent nol ecul es form part of the crystal
Selegtd Netaypeak fdseione(2&),Alireylutet0dr’ned from water, in
whi ch case the| sol vatles arg often[ referrgd to as

Oydiafi&sSbas&N T ef DRT0 VeTy,sst eraal Vpies3 may be fornmed
Ly%?i}b%rﬂ?de(&?' ERES, SN ST pgg]gnm, acet one, or

oot o (WP-X ]

ace €= &t vatle often
ngm]’d ?B)\ ﬁggdl t (gb?rg’c I:];grl-;& ns}jﬁ?&e’_ hydrates wi | |
thbﬁlif@iépmtdel(%bselm e 1891t Hel 4 &hpet@Bhre |i s i ncreased
grydasbromeler el af 169 hyrildiot y liss4decie8sed.| I n one
dijdedé)rent, the conpounds df the present |i nvention are
unsol vated crystals. Sone conpounds are hygroscopic,
i.e. they absorb water when exposed to humdity

Hybr as copiodirasnt ithe eresiap apqdyin tlgy aragent imeengan alfeoﬁ@é\fateédl e.
crysthh L QALY {l%nt %"I&%Yng ggrtt 0?{h% ;%ﬁ? ‘[29 %t (!tﬁlsee*f‘flg Qoéveﬁe ﬁlay be
phar Teceut i cal rrrul

forméd® ot Wit in whichlvagstht abiveks areldfteﬁ mefeﬁadmﬂhsrt@ﬂtatest he
i nvention provides crystals with | ow hygroscopi ci t

y.
Alterpafiveby.dhe splwalerampn perforisd fgnteiher solyenfeSughas ¢e. cthanol, acetone,
or etf&%%ﬁﬁgﬂfeefﬁeseiakt étﬁ%&ﬁt P sNENELREH éé eh&s oc‘rﬁfhg c%ﬁdlﬁgﬁé FofnStance,
I'Tdef’i ned e present cont
hydréteeivill gpfdahe tiose wapans ﬂreuémpermlﬂ&nls 1mdllea:sed1 heas the relative humidity
stoichionetry is well-defined, i.e. that the ratio
is degfgpSffen the ions forming the salt is the rati o between
SR dnel RHRARR, B EmASunYs %f thb: p?esegt ikventioh-ae uRb Rﬁate'drbrystals
one enbodi nent, the conpounds of the present invention
ar %ome b¢mpif6ﬁlldﬁl ext hygyestepis, i.cTHeY @bg@rb alakdr véheo enporad dshumidity.

sent vent | on I N _NDre
Hye RGPt BB BB B B R S Res b RerEP Gt are to be
preséﬁwdmmrp%ahﬁacfe@tﬁm f@¥iuSdtiohf ingpaGRAMP W6l dBARdrBOMSDRA| Juti 8 tablets.
in more than one form The present invention is

In orjerprthedisaent. dhe myshiirisrrozides enyehlsyoitylonr ipigrescopieity, For oral dosage
.her re,. : e

e SERSRIMMELCOTBRUR, O % Mhshuier et enf b

definedr linftheprebant dontdhiethe@grm “vpell-défired” iropamcuISr mé&dng nigte thet 0

i ndi cate that the conpound is essentially free of
stoichioRisry is well-defined, i.c. t%‘[ the ratio between the 10ns Torming the salt is the ratio

1 (p1—r

between small integers, such as 1:1, 1:2, 2:1, 1:1:1, etc. In one embodiment, the compounds
of the present invention are well-defined crystals.

The crystalline compounds used in the present invention may exist in more than one
form, i.e. they may exist in polymorphic forms. Polymorphic forms exist if a compound can
crystallize in more than one form. The present invention is intended to encompass all such

polymorphic forms, either as pure compounds or as mixtures thereof.
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conpounds or other fornms of the sane conpound, as the
case may be. As evidenced e.g. by figures 2-5,
W@ ompossds used in the present invention, in CRSIDKR@®S/050271
hydr obrom de salt, may exist in several fornms, i.e. be
pol ynor phi c. The pol ynorphig fornms have different
properties, and as shown in exanple 2. The beta form
of , the h drob de salt is.the nor
el e PREUaR Thh BreR ey iR s p rng iR ine PiriGed frgm. The
tennl“gmedsf@hub id ihteYidedMaIiR@YAE that iR aIpAUAPISBsEEASial free of other
attractive conbination of |ow hygroscopicity and
compoyngihpy ether, foyns efhtheraaas cempapndotrpbe ﬁ%ﬁe@aambec ul ar
su k .
cha® FRuRed S P BehR32% RurPBRRE pt o e A RERR TR b i cass
the h$6ﬂobrdhﬁ1de salt, may exist in several forms, i.e. be polymorphlc The polymorphlc
2, 4- dlneth Iphenylsulphanyl) phenyl ] pi perazi ne
formwl@w é(ﬁbiﬁnF @pp@félﬁ$ GRS aathoappsxpmatcel y he bge, fg@l ghthe
h fidth b Rst ﬂ&
vorkFoffaat e Sk S Gk Apcd b ofnth DAcoR T Dot o
the lcmegrsetubdny Msreaivs*othefbeml @nnﬁlas:anamaétme donbiction ©f 1of

a S.0t ma ve a direct
PR K ATABITD: VRGBS (i Eg B o making

table%OH'éHéel b Une‘%fmﬁd@lﬁn@tﬁt fh¥ @m}eﬂﬁ&ﬁ oS THes R B8 %? ﬂ@l Hyrobromide salt
believed to be beneficial as it increases

of 1-B3-6%4vdamnéthypphéntyysulpheng rptenyil hyipsxains! \éltllXRDférecﬂeotpumaﬁs

used t i,nventiqp, are. otent i n of
DD RN Se bt g o AP A i Gl it it SRED & shown
in figd®& 9t oni n reupt ake. Moreover, the conpounds are potent

ant agoni sts at the nouse, rat, guinea pig and cani ne

5- HEe soddulityof’ anAﬁtinni@gtvdimhisaimfﬁ@éfmame fog Kherrbgide i dosage

oocytes, the,.co unds wer e faqund nta ni st t
formag S s e R QB GRS b i ARSI o it
soluBIiGFthC QMG i @dlm n§gédéﬁ11@wm@wad§ b@lb‘éﬂéfﬁ:l/al aganh&tises the

properties (E = 2.1 m). A subsequent application

bio-aypilghiyounds of the present invention at high

T AL, W e AR AR oSt RRRRN By poten

inhibawtsagand Bﬁmamsemtbm@ traﬁhpmer dte. thewitGbic esrbloatn eostake. Moreover,
conpounds of the present invention djsplay a marked
the compagBRiAETR YEN PRFSAINEAT Biemousc el gpnst Pl&sanéb‘@@iﬂ% et bn

receﬂtﬁrg A? T@@dﬁ@%?fec@%tgfnc%gg t5 BS@}H@SS the dd A)%ﬁﬁ@s W8 Found to be

t hat e conpounds use I'n tthe present 1 nvention
antagomestsag dow sbsceatratidms (Boshiapprdx r20ceyd),ovhilst stthighaKtvmdenwatafns the
COIHI%%I@Q?M ila dbgggﬁ)létﬂ:tgrlogesr‘lugs (%%)ts!) !|2t P’u&? rA%{ﬂ:f;slegl?e%)appl}égion of
compounds of the present invention at high concentration did not show any agonistic
response, which could be due to rapid desenitisation or direct antagonism in vitro. Thus, at
low concentrations compounds of the present invention display a marked antagonism at the
human 5-HTj; receptor as observed on the 5-HTs receptor from other species. The data also
shows that the compounds used in the present invention are agonists at the 5-HT; 4 receptor
with a K; value of 15 nM and 96% intrinsic activity (or efficacy). WO 2007/144005
discloses slightly different values. It is, however, believed that this difference is a matter of

degree and that it does not call for a fundamental change in the perception of the compound.
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di scl oses slightly different values. It is, however,

believed that this difference is a matter of degree
wa@pahonbst7 it does not call for a fundanental chemD&E2008/050271

t he perception of the conpound. As nenti oned above,

there is theoretical reasons for why conpounds that

are 5-HT | A agoni sts and/or 5-HT antagonists are

t t ful the. t t
deR B1epione oy 160 & bt SR TR WY o SR i are s-HT.a
agonists aAdBrSORIL ahthgoMils arlPeXpdted tdHB usdiPid- thé—?raaftmeﬁ@&jeogmtwe

reports a study wherein patients received typic

deﬁc&mandpsb,lye&mp@réed ByuelHied cridersser i %lmnyoslmnpﬂmdéf’aﬁ@ 158, 1722~
1725ph6n@.21'eg ﬁtso%\% fwﬁ«lsl{em C}Zab%énté QiT e@@g?arl\éﬁ{é)ﬁs Otlﬁs such as

halofﬁ:nld& kéipade mm@pmdaatel which aflései StHTY, hahdgspi k:asmhmaﬁ@h with
p of the anti-psychotic showed _an inprqovenent in

placetbﬁ@ir tandggmisong ehigla i o el e @S HHEr %%tsenﬁafﬁ?eémlg tgndegnispng gn top

t t
o ARSI At AL, SNl BB
mnmemhawtﬂngpgpﬂmjédnthﬁnmnbophp&mlmﬁppﬂmhmms sush@s elagapine,
Whichy I a:l?flz)S%{]]f_W_ E@%Qgﬁll}ﬁ%??c&%g&qﬁ sg !?g e gga‘[mlgltsalvv ereas typical
anti-fR§ehotick 0ddh ad ﬂal@ﬁerld%@ Qfﬂ]]oh HaRe ﬁo rSEI@TI&rHCﬁ%@y euRt, §YPChRg,

crossover stud Yy heal t h Yy mal e su jeC S, assessrrents
BraimRes et33) 5448, 25(}961 il rmmgﬁdai@dblsdpémélcmabvat stady irorealthy

strated oni st oset ran
male RSSO BT PR e B REER B¢ sl GebBRion,ne
dem&iRahied thalB-WTf; Bh@ssH A, alBeg@RtattbehaaiicRspdlamirRanduced deficits in
treatment of Neurodegenerative disorders and
verbyd ggaispatipe gAY Bricstam Receny elgsancericibgicatird! phNgepdegenerative
. e I X r
o RS ORPEhe (71924 A5\ BIRMD 0 SHRTPLRT L . s005)
I N&s slasen inrexhimleeXthe @otblindsarf theepresenofvatéinydiehodd toen
in the prefrontal cortex and the ventral hippocanpus

increpgp indhextrpnselalap iyckef aspiyeaholing i (e Qreéﬁoétaéﬁ‘ﬁi@%%?’é‘é thgyventral
h1pp6J gﬂﬁh & Butd 'Th@se r& Iclllli‘ibglzﬂrldﬁfg{1 QR ¢ %:5‘ fo {rﬁrﬁ 0 a Bfinical

cogni tive I npal nen s e us acety |ne
effece st the aisenienhofbidgoitsreiimptineerts,editthense afacetytphd hmev@terase
in.Al zheiner's d

., .Lnmpairments, e.g. in. se .. Further

inhibiig5 I 1R esTingl ot SRRtk & AMAMABE. £ &uMd RACiBEAmgiEag; Further

supp¥h es Blifpsiatdd hoW bliatin CRIMPMIIS hefeid NBa MRS 81t compounds of the
i nvention enhance contextual nmenory in rats. Al in

preseat inventipn @bancrmte@mat alemonofn fats. 41l in B, the phoundslogical profile
i nventi.on ffe

of thgg%r%lg 8|0| ‘I[%lg e s\?% jiave %181’1 &8??3’%“;?\31%[“ 1 gf (ft§ an a?ey}cf)lcholme levels

and 1B&@O6SH ritlstrotdhe sucggﬁﬁth@ﬁe ¢Rsbuinds LA iPIRIR&ent invention are
invention are useful in the treatnent of cognitive

usefyl i Biertipatinens pf eqmmit YeaspREREnN the Yement ofifivarss wheeein the
patleﬁﬁettls e ﬁ‘gmst:ldéﬁl?Qé 1&5&@1&1?9”' tive inpairnment.

Cognitive impairment is among the classic features of depression, such as e.g. major
depressive disorder. Cognitive disorders may to some extend be secondary to depression in
the sense that an improvement in the depressive state will also lead to an improvement of the
cognitive impairment. However, there is also clear evidence that cognitive disorders are,
indeed, independent from depression. For instance, studies have shown persistent cognitive

impairment upon recovery from depression [J. Nervous Mental Disease, 185, 748-754,
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Cognitive inpairnment is anong the classic features of

depression, such as e.g. nmjor depressive disorder.
w@Eo@iosisye di sorders may to sone extend be secPODAKR08050271

depression in the sense that an inprovenent in the

depressive state will also §ead to an inprovenent of

the cognitive inpairnent. However, there is also clear

i.d hat it [ d i ndeed, .
1997 BN e e P aR Ul p el R el S SEf s ggenitive
impat@eatsI BRWTuRBE SuFp R Mo tROBMdN Het dIPRASIGABAA coive impairment are
r ecoverg fromdepression [J. Nervous Mental D sease,

indepegdentyafBeiy sliem aparproigperdiens, Winle seriofdnat ant negpdrendlict

e R G0L ASRLSRSRILR) O SRR AR COAMANNE sy
havedapwe sit arvdandot ofthi tiok@rdneac §y¥esmi dedsenot agpen derdognitive
al beit often co-norbid conditions. Wile serotonin

d
functigyis 28 MEICH128 SCTREMICBREHRLO Mg dkes c Bipar Bpre-350, 2002; Hiam

Psye) r;;l\éﬁgyg@t’gkiﬁ’ @@Eess!ve synptoms, several studies
ave shown that nodul ati on of the noradrenergic system

do€sgmuote funptianserd bigerciogmirtd weschinophicopatisntsnaol nzy form part

serotoni n nmodul ati on rain Res. Bull., 58, .345-350,. .
of th 5 B PR BRI LB SO G i A Afbimpaired
in ADHDCHdii@Rg. are often inpaired in schizophrenic

pati'ents, and may form part of the so-called negative

syhpgronee dfficgs hi eagiitrveriimpain@enirineludea fleghntiio pegratiee functions or

| so, i aired in. ADHD pati ents. ni.tive deficits or
coenfiS o B F ErubidsronRt R 4R P lihiss vaBal BT
membHy) G}’Ish@lrléarﬁfng(hﬁ_ﬂ Rikdnhot@, 1@ NBRInBSand §réblendRb Kiiide. SRXBEM ive
attention and vigilance, verbal l|earning and nenory

funcijqrs gpged|ob RFasesin sad/ areReALCOZRB S0 AN REtiswar. spebieatlchicits or
i ng. . i vefunctian. i
comf PO et B G BTG LRy SRR A
thinkétef, diffitwtyoin wwdgRiahiding, porp@bhdeanhticmympaitheaatoé pedldne sdlsing,
in attention, disorganized thinking, slow thinking,
poor gaqnpqrgHRPuites i gt S HIRdNAREh g dror SohicRItes HY infsgrating thoughts,

feeliliééglfé?\hrb .'019,f ol SRR ?&E%i&ﬁg{lj gﬁﬁ’felé@%%fughts. The terms

Iculties I n expressing t ts an
“cogulitiive idefuditsi’ @sd I‘cpgnritvegmatirmgntt’ houigtended fogedicalg sheasache and are
behayi our,. or difficulties in extinction of irrel evant
used gp{EBESPlhe terms "cognitive deficits" and

" CO8MIpkds¥ttcl IPSAPEOL shéWEthhNdoRibRad | & JsBfil ¢Rhe tiehnent of
same and are used i nterchangeably. Data presented in

pain,eyngd rﬂpﬂtét max gnenhave ai a@aégmmﬁfﬂ:ct; additigead fstidigsnn panimal model of
v SRR P b RSB 5 n
treatfBAEIS pafn and affective or mood disorders, such as depression and anxiety associated
with pain, and in particular chronic pain. Chronic pain includes indications such as phantom
limb pain, neuropathic pain, diabetic neuropathy, post-herpetic neuralgia (PHN), carpal
tunnel syndrome (CTS), tasus tunnel syndrome, ulnar nerve entrapment, spinal compression,
HIV neuropathy, complex regional pain syndrome (CPRS), trigeminal neuralgia / trigeminus
neuralgia / tic douloureux, surgical intervention (e.g. post-operative analgesics), diabetic
vasculopathy, capillary resistance or diabetic symptoms associated with insulitis, pain
associated with angina, pain associated with menstruation, pain associated with cancer,

dental pain, headache, migraine, tension-type headache, trigeminal neuralgia,
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neur opat hic pain confirmthis observati on. Hence,

conpound I may be useful in the treatnent of pain and
w@bdoeosisye or nood di sorders, such as depressiPOT/ARA008/050271

anxi ety associated with pain, and in particul ar

chronic pain. Chronic pain ¢ncludes indications such

as phanton1llnb pai n, neuropathi c pain, dlabetlc

emep ERTAGH i BhS e €7 Pt b el e orBmaler

syndfsahe/ ®o@NAd R e Phin (Sﬁé&ﬁﬂhrlﬁ@nﬂ{eﬁﬁﬁlt&d‘ arthhif}é, RRMARARAY Bdthritis and
conpl ex regional pain syndrome (CPRS), trlgenlna

edenpagyling Bom traungerssasigchwith Ahgisaspraing er ligsire 9f bene, pain due to
osteo%Hhﬁﬁé: %!steo?&rgélg q%)tn{l—: %%te\(/sgassgs‘ ot pa{’l%\gg %a%ﬂsv out ﬁbrosms myofascial

pain, rtE@ﬂaSﬁ: ande sphdrdh@batpper Sackphions laﬁﬂdﬁbﬁbeﬁ (Wlht:ﬂ&m the back pain
insulitis, pain associated w.th angina,
resuliydEosp .S&%t@aatw f9RIoRsh Y rpua%anb?me‘pélﬁwsglér%le}ﬂézp%ymﬁhxw pain,

if Gt cdFl A Ji8l0a bYiRSeentral
ond§EOGEL g Oy AR PO 81 SRR i
post-slyoicérp}arme cangeo hagopathy, pRIDS paus cudkér cdllnjaur, whiplash and gerlatrlc pain.

(eP @B e PG e s s b 1 2BTh amgp Rating Scal

for D%piselailbﬁ) & @ntardROFHiACTHE HANI-D E&'I@ ﬁlayaggase@% ‘A§s!e§st t%@ severity
bur ns, Ssprains or fracture of one pal n due

of de@mssoam prtienisdy roete opaRéskemIs qbestiennaiteadtcas ésS ard 6 of the scale

retaq TR e v e e Rt s Bl SRRl B Pl the pation
wakd@Cfurli the ﬁi@ﬁﬁ(lﬁédﬂnﬂ@ ®1iBd@eK aR@tBesItBS Phtleht faRdMip early in the
systemati c, ?Fonal or primry glne di sease

mOﬁ(ll?&Ganbb&ﬁw he;yérrxpp@n%‘aaﬁtest@éﬂﬁ ard thewgrdaghiagainst placebo

with ?@%ngﬁ{aagésl gl()g gtzpt\'ltsg}?én Z’ﬂjtlé’]@%ta %%ggutle Lg(é{earlg show that

commﬁlndelgme Wik © et layge aﬁhwss@aepend&t thmvemkxht qfahlemleep pattern which
pl ash and geriatric Conpound | has b

is Sul?eégor gdthahpr@mdﬁfl &% |p13t0P1P0a|1%18 orsqﬂnlawwwp% SI99R Lty ﬁnqtzatsl hgeneral
advel%%%rkf@ctf& Qﬁt% FQbht2 rhﬂH&%SI&ﬂsdarﬂl%oﬁpo AnewiMiRibit the

scal e nay be use to asse e severity epr essi on
noradnanpakitansmrisy amapm’nedfto give4ist tepeblpuestitlosioe inéiiatibn end

.4, 5 and 6 of the scale rela e to howt
mamgqna[lé(ﬁ: anlg péobq?tgs ththégwnll% arlﬁa?l j0 (ggqnéwrkeﬂﬁgg %zln sychpharm 21
(suplﬁel') | §05-s 2P Q@O Jhéﬂﬂe@ epbit k@ hdntholhdideit OBsdoBppressed REM

I nsomi a , and does the patient wake up early
Sleepl, mcrdﬁteedwmqm lﬁtgnw, these wiicaent alcey),. incrpase do npeiwmal aveakenings, and

b 5 S DMl SR RO SRS s e

surpidigtiFceslt fraBthelagaitiytrf1daw! thaboG@MPie wodasko@at¥@ §vithiadeerb®Osleep
a | arge and dose dependent&%Pgrovenent of the sleep

cffectrabyldp fackiir ehdassndwpErvierent of thslecppasigr dtenps th %f&wnd used
e S
e ey
d1fﬁd$13|f%ls in $alHingl asienppﬁruqlw&t Mntmhall arbudalstant] eerly morning awakenings.
The above mentioned clinical trial also captured sexual adverse effects reported by
the patients. The table below shows the number of patients reporting the specified types of

sexually related adverse effects.



noradrenal i ne transporter are reported to give rise to

problens with sleep initiation and nmai nt enance and
w@e@bloeass7 Wi t h i nsommi a are al so often report ePiCT/DK2008/050271

[Int.CHNn. Psychpharm , 2 1 (suppl 1), S25-S29, 2006].

O hers report that such conppunds give rise to

suppr essed REM sl eep i ncreased sl eep | at ency | ess

LT O LILI LILAY A" LI U.Vnﬁr\c -‘Ii n“ﬁ and
ARG EPAE BT ) bop TN Pojohopiafh O | | x o) M0,
ARS3n&Bd, 2005, Tt (S thgjeford a surgrising|resuly
that the admnistration of conpound | s not
Eﬁs&l@mrad@ufed/lth adverse dleep effects) but in factd

oannrnnt aof +hAn ol Aon natt Ar n Liconecn
T II I II’JI UV\,IL,IIL \W 2 CITe I \,\,P AL L CT 11 LIL\2 B} \4,
El{éﬁté égfﬁ%‘a used i p the ‘present invehtion nmay be 0
Lfg@df;dgcréagkdt e treatment q sSleegp disofders, such gs
fficulties in falling asl eep) frequent nocturnal

Oegasmsabhernmhd early frorni g awakeni ngs0 The above 0

t+1 Aanod i o nl ri1l Al on rani- urod caviin o
TTTrTe |ILAYAY ] Ul T Ul 1T QAT & 4 Bare B w j Ay ur o =AY FAWT L@ ¥ “aAUuUuv ~J

L%Slsfoéélpgior eported by|the phtients. Theltable bel ow

ORIOWR: JHEHNDEr Of [pati gnts reporting the specifiged
types of sexually related advense effects.lt|is well
dderamped hat treatnent [with anti-depressants in|general

Aand CCDTeo 1 n nAart ~dil Ay vy hnlaconent At AA (g h _caoviinl
arto—oorTro— T T—par oot Ty 9t TSSOttt to—w LR A ZAN %L1

dysfunction and which frequently |l eads to

di §GOREI REG LR tr@zitn{ehﬁwhﬁ SALA8 I?l{assaﬁ% nrﬂgé{érzﬁ%n@ QSkPs%A

of patients on SSRI s report cits in sexual
partmuatranmobc iSodntcd wrvtélwchual dﬁ@ﬂm@m @48Vhlﬂ0ﬂ61uenﬂmad$ﬁ0

d1sc0 at iotnsorf Itlgectl uqmﬁt%n{g%?gﬁ?fg 4 g?% g}él()f ggtheg ) orne C#lﬁg ggp%gt icits in

5 sexuﬂ){ﬁﬁdﬂbﬁt[ﬂ@ﬁm Pshen. 261y 8e4.13a8 ul0ns] Whhich dshaw ihfladle 8deeased libido,
sexual adverse effect of corrpound | is simlar to

delaysd axedpesdi of absans oxggems. amingshed peqysylhand eiesiileldyrdwieaiony The

|
oo S5 GERRAI b A LN 381 35y AR OS LEL lcen
is thusayudhebottsethah what Whﬁdtnbeﬁﬁltyelm e@fects@ foal a ﬁk)t&fepﬁa@stahq fagd in

ch as._ano gasm a, del ayed ejacul ation, erecti
Pam@ii%rf@n%% S ERUBPRiRdE Hsq 15. t&% PresefH dRveRoR Pﬁ'ﬁi’ﬁ]us?f&i%’él the
I e
0 gt et R ol
dysfunetiyn,dietfeasadl ltbldco abiogrept ofgasm plass eritbsdcamtlacreased orgasmic
articular patient on long term not to nmention
KPonic treatment, and they may cause treatnent drop
OUA8verdhEfRRSORCE d@?uﬂt bR arPyRUAUAT KRR bk Rery difficult to
treatnents conprising the adm nistration of conpound |
accepredRiegaticotspod el partipelat ipatidngon leyneftatm,ingt thaeripwudhirenic treatment,
15 and %E}é Slraé gglt%slgslge?l%nﬁe\ﬁr rgfognou ity glgsengee(gf tﬁedseoafdvérserreeffec%s 1nr{reatc'ments
comprising the administration of compound I makes compound I particular useful in

sens

therapeutic interventions over an extended period of time, such as e.g. depression relapse
prevention.
The beneficial effects on the sleep pattern brought about by compound I makes it
20  particular attractive to use compound I as described herein in the treatment of patients who
already have problems with sleeping or suffer from a sleep disorder or in patients with

sexually related disorders.



10

15

20

25

30

prevention. The beneficial effects on the sleep
pattern brought about by conpound | nekes it

w@aooviogashar attractive to use conpound | as deBCT/DEe@s/050271
herein in the treatnment of patients who already have
problems with sleeping or suffer froma sl eep disorder
or in patients Wi th sexually related disorders. The

ounds u i,n ent j.nvention na so be ...
CHO ey T PR G PR B pBP BBl f3e%ha tine
treatﬁlélﬁtri@f patRAsOVREEandbUES ottied @RigdSsueh BEbther anti-depressants, such as
anti -depressants, such as selective serotonin reuptake

sclectifp pesPIogsropEaRy hibsierseSERYk selestvgmerlrenalin é@}maém eénhibitors

(NR]:),% %4r rgarhzle%%n 1%?15 éﬁ@% 0?§QS§\?1§]&§) {1 dgpécrh%yf}f f"dueotp sleep

or seswilya‘ela}edr whvake dv@ds\/ &1 g6s avlesdisent| thetphusﬂtwb@dbzﬁedmas received
patient to reated has received anoth
anotlﬁzé a}eélg;lap% (C(rdq. st;lgreggw}qg 1P eWRIch mﬁthap?n WA p%eﬁed or reduced (or has

R R RS T S R RN
patieetvie rstlﬁferiﬁg/ﬁnd)mahdqd, d1$dnéerp,ssucleaﬂ ddpsessiohfaed amgetyr smsentedcbhol,
di sorders, ression and anxiety, abuse

a
narcligs € denﬁg?é@Fi §“§$§) or chronic pain disorders.

Th?héf'ﬁﬂlgﬁ’ee pIRRRLACALAPLSRE OPE&ﬁbéLﬁldqfcoﬁl%[H%@%% dn unexpectedly
conmbi ned with an unexpectedly favourable safety

favoyyable isa@t}mmoék: mdf‘qs own@pdundl $ofafil inrthe meatmertat wentirefdian rhythm

cinca eep di sorders
disorgi gyls G e SRR D s Ty Bl SR Pabdominal pain:
depré&bid@Minniaktidaair Bev A BERERI0AN dy sty riid didofdbr 2y cRAMENIG; cxhaustive
depression; dysthym c disorder; cyclothym a;

deprespieniaiypivel depfrssemsimond disqragrasbocinipst Wil |a<mnerﬁb%§‘é medical
d1sorgérs gﬁt%?arncg %gl%c?ﬁlggd s dJ?i &%%g@&cép%% H%i‘ﬁ@ %1sode (%epresswn

ance SOF

pacddefir épsdssion; pasngirekeadripssssion deipi- g8si00 postpﬁﬁﬂilpaﬁslal dysphoric

depr essi on;  post-stroke depressi.on; pre-or

dlsorsefs geavenih pHEAI HPSiRT AP D) AeSEHER an@ é&%lﬁaun demetia gush as
Alzhgﬁl%?f d@J A§ ﬁ@% an@&%ﬁéﬁglg& A&l d«é‘iﬂ BDHD AGTRIhY Asperger’s

such elmer's S|ve and attenti’on spectru
syndohingn rle:lsalsqsm sABHDessaldibeine, alepredsore asgeqrmisd swithcrbosee jrritability,

eucarigsis, spuall S di sease, on. . .
hostiib SEFATReriires Pt S BT oR iRy g TR SFPRR, angfetg fnsious
depr&kid@ ST Sain, fifbh@idglar PMAA MALQARrSndEHRAG et, i’ﬂéhtab Ble€irritable bowl

sclerosi's, anxiety (anxious depression) and pain, in

syndysama (IBSD aen?ral anxjaty diserdgnsseantad edthipaal; impualse corsm)d; Hisgase;
ral . anx

n

1nter1aut968 rlOSé\ée (%18?1‘ ?rv%le%%/({nhanb leI(OIl’la H lp%%l Eoghcta ?mblm
trich6ti | F@ied; nefdtBlelfyinpeits 6PeRhi0s }]bht@nlﬂltﬁﬂ& g@mitivd i@ifa@fRAL Fascular

pyromani a; pat hol ogi cal ganbl i
dementia; cognitive impairment associated with Down s syndrome, tph gene mutations,
ADHD, epilepsy, traumatic brain injury or Asperger’s syndrome; compulsive and attention
spectrum disorder in ADHD, Asperger’s syndrome and autism; aggression and agitation in
dementia and Alzheimer’s, disease; chronic fatigue syndrome; stress related disorder, acute
stress; stress; burn-out; insulin resistance associated with HPA-axis hyperactivity; eating
disorder, such as obesity, binge eating, anorexia and bulimia nervosa; conduct disorder;

behavioural disturbances; behavioural disturbances associated with dementia; fear of flying;

fear of elevators; fear of small rooms; and amblyopia. The treatment of these diseases by the
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trichotillomani a; negative synptons of schizophrenia;
mld cognitive inpairnent; vascul ar denenti a;

W@ o@niotisve i npai rnment associ ated wi th Down' s SpOODER®S/050271
t ph gene nutations, ADHD, epilepsy, traumatic brain
injury or Asperger's syndrone; conpulsive and
attention spectrum di sorder in ADHD, Asperger's

acm FERARCT S PR B e PR eBl oS ook b Pl firevoectca o

be wBNOAKORI asd é’l@@srefa@édaddegrséi eFedt6ledd beraean I fe€SSH cognitive
stress; burn-out; insulin resistance associated with

impappEn A ¥ hcihs asostetad iy masy pf the abpsomgetioned disnasgs, is expected,
too obesity, binge eating, anorexia and bulima nervosa;
"conduct di sorder; behavi oural disturbances;
benﬁuiscmﬁtakt ‘Gesdre dbposam”ds dgetaioddvivdréih tiskepaishi @ores above 30,
ear of flying; fear of elevators; fear of snmal
SuChra%'PﬁsVe R 2heH Joph e MADRS #alenent of these di seases
byry Jﬂ% 8@%1%11“[ ahé MyeRiotRIRAUPY rhethSd @Iat?éa'tlgé’ L deYses selected
usefu eneficial because It Is expected to be
fromwiirchdian rlsrdm] disoated (hff@ables @&l ﬁﬂlﬁtg atbepr mmueﬁzilelmlsa]armhrly
becau an eﬁfeghgﬁn c$g i.ve alrnent which is
Moy ST B VSR RGBS DRARINES GYRORRSR Y kS G sels dgRrossion:
dystHy%m@ )&[%%ﬁfe@%ycfoﬁﬂfmlh rbxh@ﬁs%v@ @.Qﬁt@@%’ion %%ﬁraﬁdéiﬁ&rsr%ﬁshﬁﬂd disorder
depressi 0n wherein pati ent scores above 30,

assocg@tcch wald aagmm@hsﬂl Im:d@tl dmr@ sohstaiges iIVADRS nyd| dasordar; recurrent
doprd i in g,ie ates to ﬁqgéydof_ .
P ‘?SF é’Et ?“ﬂ@ PP %Q&%SS% peac?fhé‘ G FBREP Pl RO TP Ion: pett-,
pre-ditipdStiEletiipatial iy pUbti¢ @8oiddr; kedsbhdl G fRstReRsord@IBAD)2dggression
arousal s; early norning amakenlngs sl eep-di sordere §

and agitaerhinrdgmon{ip 8pAEACEYer drRasc: §em@ldléw@@pd ayetion;spectrum
d1sorg¥r§tum&@}‘fDdéu??ﬁl%?%ﬁp%%%l‘ 9 eg;]ycﬁ]&ﬁe 1§ 38535 's%?a dl vessel disease;

ressi on; epr essi on

deprmﬁﬁ%ﬁbaﬁed\lwiﬂh alalsg anenbilitys hdstﬂE}le step ddsloﬁdﬁfsj €itigue, Huntington’s
substance I nduced nood di sorder; recurrent depressiaon,

discage. gt HPI P ISEE. BepriEdaPapts C\@a@a$la1@ b PRNGEH} BY Fgﬁstromtestmal

tract BP 1B 6, YRR AR £ BN an B A RGRLoRA AR,
impubsggroessl dscasn dntagnittamﬁ cxploisive digsoeder ldemoméhmhleymmama,

i sease; ,conpu and attention s ectr n1d|sorder
path gl SRS SeS O ABRE: Bt s RaR HonFeTG raild

co gnﬁ%hﬁp&i@é@ﬁl v&islcﬁﬁ%@nerﬂﬁpE@ﬁhmn@aﬁﬁ&maés%m’ed Rith Down’s
abuse, |rr|tab|I|ty, hostility, sleep disorders,

syndfognd, @ﬂegenlelumtamrglsohDﬁmesémsm trgnmaticpirain dejlisr @shsperger’s

syndfIRG: Pt O Rt EREL B Ris pBE RS diffated Shppnic ftigue
syndfdn%f’)streﬁeﬁl@fed|d18’®f’d6r&etc)lltdjdt1%§§ detssasERouatifglinrédistfe Associated
ul se control disease; intermttent explosive

w1thai LopEe Ly PRRE PG el ashY: tp%e(ﬁ@ﬁﬁg,aanorema bulimia nervosa; conduct

disorder; behavioural disturbances; behavioural disturbances associated with dementia;
behavioural disturbances in the elderly; fear of flying; fear of elevators; fear of small rooms;
amblyopia; anorgasmia; delayed ejaculation; erectile dysfunction; decreased libido;
abnormal orgasm; loss of libido; or decreased orgasmic sensation, the method comprising
the administration of a therapeutically effective amount of compound I to a patient in need

thereof.
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pat hol ogi cal ganbling; trichotillomania; negative
synpt ons of schi zophrenia; mld cognitive inpairnent;
WO amebs17 denent i a; cognitive inpairment assocPEt/BR2008/050271
wi th Down's syndrone, tph gene nutations, ADHD,
epi |l epsy, traumatic brain inpjury or Asperger's
syndrone; aggression and agitation in denentia and

Al zhei ner,' s. di sease;..c ni ¢ fat.igue syndrone; .styess .

P efuiscotoQispte e Fisib <Ot Gl el PR RGIRAT iy i Ecase said
patichiS Being tFe@®dgbance associ ated wi th HPA-axis

hyfer activity; obesity; binge eating; anorexia; o

buln aricEnthod o, the prtnE to b Eestesdias ppanishoigeeyed medication,

. e Vi : . . wit
such 35 AN RS EIE UAAR g e RUN DRAGEASRER AN IS Sswo),
selecti®ganoirchhiyn rgptake athitsifore(RB] worsdrefigme/sefot@imlduptake inhibitors
' anorgasm a; del ayed ej acul ati on;

roons; anbl yopi a; del ay ] | on; . .
(SNRJp ge tri-pxcligy Robkr i trgbpsid 94 6 d [di g T IgsHY rergtving it), which

medi@A S Was de9s3 d?frecld.tcgé(l) g&;hag’ fo lgee&ra Scﬁge(g%g@)sdﬂe% sleep or se]gcually

sensation, the nme conprising t m'nistration o
relatal adversapeertts. dakliy cabddioichts éhearmopounds used mpthg ipoesknttiovention are
patient in need thereof.In one enbodi nent, the patient
adm‘?‘l:?teﬁ%cp?srsgﬁ?% HECHYREN- di agnosed with the di sease said

Pah i gfttapedtiQfly et R2486Lnt 08 f a ddtnfIRed aFRQM H@gé’i'ﬁ mchf€an amount

patient 'to be'treated has previously receive _ _
suffigrentite sticonllevaaie br pastiahoartast thaslinicalapam&stations eficgiversdiscase

e.q. selective serotonin reuyptake inhihjtors. ( SSRI .
and sl Ry By SRR AR P B ket Slrfiailiod of saia
comptRihddig a@bhﬂ%ld?%a@é RNcBoh Bl tBisEs Hértichiat OF thetapdRidall9leffective

tri-cyclics (T for the treatnent of said disease.
amoynd. Efkeciyq amouyndeor epdgpurpgse wiHidependeqti basevshitywalsthe disease or
.. r . S,e I
injur§ §8 P a8t P B8 e Bhort Mk Br B BBBS°H 21 e WA ha B
deteratibiadiamapproptifite doougp anayds: dchetled isihheupine seprimentation, by

invention are adm ni stered _as second-line treatment. A .
consiry(@g AFBYFIX QA N pircerTddettingeliBps oty in the sppibpryclyts all within

[ . unt sufficient to cure,
the Ogcﬁﬁ%y!ggft’ﬂg Og?%%g{étaipgﬁlgglgr rest the clinical
melfihd eghdtreamsniifand "gearmg" df sed iercanthearisshe management and care

C lications in.a therapeuti.c.intervention conpyisin
of & GRS PBFO P L COHSBUHED Sa AL & disorder The
term ¥ ReAat@td BcB8E ML ShectilirSofl tfealBENNRE ad%ven@ondition from which
therapeutically effective amount”. Effective anounts

the phigent éssififepog posie anidringépeertolothe aéfevesroneoiung taoflleviae the

i sease_ of,. 1 njur |1 _as the i ght and.general ...
sy RP 8P G ca b oo B e e B o PSR BREF bPboncition.
allevéled & @8l thg s @iptapR AP thdbRealiofaaad/aRo dige acdlirmvied the discase,

_using routine experinentation, by ) o
disorder or condition as well as to prevent the condition, wherein prevention is to be

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

be treated is preferably a mammal, in particular a human being.
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constructing a matri x of values and testing different
points in the matrix, which is all wthin the ordinary
wa kaoblos2sof a trai ned physician. The term "tr eaP@EDK?2008/050271
and "treating" as used herein neans the managenent and
care of a patient for the pwpose of conbating a
condition, such as a disease or a disorder. The term
t oP GG ER ST b AR ahn R R A B SRR ion of
the c&htbb@{ds R theSpednBmvad InNThE madyl 1800108 oh btedad§taldMEnistration, or
conpound to alleviate the synptons or conplications,
admipistrggerplyviethe dpr ogives §1p fiequanHy. di sease, di sorder or
condi t.i I ' 0 l.j :
comedftoghfet hEML B G b Ll JeTRr SHHBbRE
man@th@eRsH,a rtEamnter f@rtheeouinthtaT aalssasdslsestel] Gropi €ivc@dian rhythm
. the condition, wherein prevention is to be understood
disorger; dHHCHHEGAbRE agliep: agptEms arpupplt:icarly niopRing gwakenings; sleep-

_ . : di C e .

diso R o e R S SN PAE h i Qlisorder:

cyclatiympouadsustocptepresnion;tangicah depressiornt neod ydigor daressociated with a
conp| i catiops. Nonet hel ess, prophyl.actic reventive .

eencih P )T D785 S AO e B RS o sinele

episRIB RBSeSsiH; phiBatkiBVIBRs@8h; pbiSstiRE EREssih; BErit pRAbESHsI-S
preferably a manmmal, in particular a human

menypapsed dTsnhioviadisprdet;iseasonalzfieenve divondpe(Sgvldls eggression and agitation

. cinventi wll,inpvolve daily adm pistration of. the .

in dcpRARR b TnimarnesRact S Bl s AT B eh bt iy st dn ADHD.

autisPNGEA §haidey s aghtirfins leadariois; WiialebidNidRkasal dpheskivhGSsoRiated with
day or even nore frequently. In one enbodi nent, the )

abuse, firéhilion hessilisy. slecp disprisrsy suicye, Berimaiancs disqase.tiple sclerosis,

R N T R

syndehinfid (IBS);tdcagral anxiaay Hisogleasdsedpicd matit paim anpals® cantos discase;

. early nmorning awakeni ngs; . sl eepdi sorder ed. breat hi ng;

mterwgﬁﬁ%% W@&O%%%PQ{H%EQ i&@@éﬁwéuad ERIRESES @?ﬁew%&%‘ohn&

i B e EHEL YA SRR, ARG & AR S

demapinpcagnitsedmpeidncal asshesoedierth Deurss symdeo ) dipic gahe mpaettions,

[ sorder; recurrent .depression; single episode e
ADH}) PGS ol PR R ies R VG S cigetigion and agitation in
dem@RRMRAE NIAMBMBES diseas® Brdéic ROSHEWHIRANS AredMSRRAIdiSorder; acute

di sorder; seasonal affective disorder (SAD);

stresgigtyeess Brorpugridsudigi resisthms dsspciieedewith &l Pdy-anb hpdragsivity; obesity;

. disease: conpul.si.ve and attenti.on.spectrumdi sorders .
bing 7 Blor TR S Bl Rt UMaR R Mg
beha$idatal dasbRIcedissOASed Wil RIEREIIDDeBSIOGhPdiSdrbahEdd in the elderly;

abuse, irritability, hostility, sleep disorders,
fear ploflyipgidcariqd slovalgtoitas of praglhsomsamplyepa; arqressgyp;glelayed

ejaculation; erectile dysfunction; decreased libido; abnormal orgasm; loss of libido; or
decreased orgasmic sensation. In one embodiment, the medicament is for use in a patient
who previously received (or is still receiving) another medication, such as another anti-
depressant, such as e.g. selective serotonin reuptake inhibitors (SSRI), selective noradrenalin
reuptake inhibitors (NRI), noradrenaline/serotonin reuptake inhibitors (SNRI) or tri-cyclics
(TCA) for the treatment of said disease, which medication was ceased or reduced (or has to

be ceased or reduced) due to sleep or sexually related adverse events.
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anxi ety (anxi ous depression), pain, pain in the
gastrointestinal tract or irritable bow syndrone

w@ b®Sps2sgener al anxi ety di sorder associ ated wi POT/PER0VS/050271
i mpul se control disease; intermttent explosive
di sorder; kleptomani a; pyromani a; pathol ogi ca
ganbling; trichotillomania; negative synptons of

schi zophrenia; mld cognitive inmpairnment; vascul a
cRRRAR s hs £ ERE o TBOBRIE Ll SR tlippugont or
discaSy BEQEEro i cSEMerHAiA disoter; ENPldItice Pt P8RS asleep; nocturnal
traumatic brain injury or Asperger's syndrone,
arousadig eerby morning awalginingsi Berprdisaréeredbreathangy haporep merdrgme; severe
Lsea ; | all n ; . R,
deprd S Bk e SR Qb AR e RO ERRor: L] cBfdepresson

mood @soslicamseciass adihal gthewlibdll MBAea>disrder paiba@hdevintlyced mood
. Obesity; bjnge eating; anorexia; bulima nervosa;
disordey grsefre depregEpn; w%%w&ﬂeélepwwmaswé&depresswn; post-stroke

havi aur al. di.st.U i i. ST
GonBSRELAL B AU RISES ARSAROLEG.M LIS e dsorier
(SAD); yggrgssidneand agitatédremateorestia beAtzhofmes ivalideasey oompulsive and

anbl yopi a; ..anor gasnia:_ del.ayed ej acul,atiagn; erecti.le
attenfiQ PR EUMOTdRIE FEADBIPFH Y ASBSHTal RS ffucptieds: small
vess@ldideh Rt dreRondRESLASEH tRLERI MrhtaBRitS HobiRly, d&pUorders,

enbodi ment, the nedicanment is for use in a patient who

fatigyg, dluinbingtoy’ srdissasey euiltie s¢lerosisi dnixiaty Gaiipiun gyprassotrhapain, pain in

the oY G rd 8F BRI Y b MRy DGR 8
asso&ab@GlithRi) dhpekEetion disedsp! idkeemitiht Hifleive diMRldr: kleptomania;

nor adr enal i ne/ serotonin reuptake inhibitors (SNRI) or
pyromppiaggathelegicyl pamplingy trichatilonsaiarapgatior syap@ni of selgeophrenia;

oo 0, PR S SRR SRRy gl

Dowatdwghdeney gphtgent muaniensioHDyepitepsy, hawhiavie btdioimjury or
rel ates to conpound | for use in the treatnent of a
ASPegged 3y BArogIce pEssers oG G HRL 18 HemRyihpRd kbsigiss s disease;

chroflt ff%t%g%ﬁl_s}%ﬁcﬁém% Pstfegée}em&l BSHAER 'aagé’ G dds {@lle(sj,@, HAHERSmsulin

ear ni ng awakeni ngs; sl eep-di sordered breathing;
resishypopneaatsy ndthdhiA-ag s\hyperadeptye sbésdy; bidgstdiing anorexia; bulimia

e o S B SRR R R
with 8mefkied; beigdidRsi Ghrbeh @9 iRk ol ®HD SteanseryiRgUsah MR ors; fear
di sorder; recurrent depression; Single epiSode

of snepdioenis; amblypriedinargasmiad dplepsskéiarvlatpos erestile divefunction; decreased

.. depressi.on;: perj - [.e- or. post - renupausal sphori c
ibiaBESREN PtasfiElss pr B R GERYISPHERNT EnpfherPliche
emb@PYERS SdrApovndd ia@rtugd indpdtiRnO@HE Picvidbudly rédetvidi (BB sill

di sease; cquuIsive and attention spectrum di sorders
é{]ﬁ 1

receiyvipgANDMther aadication suak peprpsher gl wisprcss#at, sP Asg- o8lpglive
o f B33l 9550, S FERARERERLPAEE i e o,
noradrenaline/serotonin reuptake inhibitors (SNRI) or tri-cyclics (TCA) for the treatment of
said disease, which medication was ceased or reduced (or has to be ceased or reduced) due to
sleep or sexually related adverse events.

Compound I is conveniently presented in a pharmaceutical composition which may
be prepared by conventional methods in the art. Particular mentioning is made of tablets,

which may be prepared by mixing the active ingredient with ordinary adjuvants and/or
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fatigue, Huntington's disease, nultiple sclerosis,

anxi ety (anxious depression), pain, pain in the
w@ambneismt esti nal tract or irritable bow syndrONBK2008/050271

(IBS); general anxiety disorder associated with pain;

i mpul se control disease; int@rmttent explosive

di sorder; Kkl eptomani a;, pyromani a; pathol ogi ca

. nbl.ing; trichotill omani a;.negative s t . .
aitucFRY spfeabirhS “Rinee B MR A P Bng B g machine.
Exarf{f188 oM ddpivafiQ @R idilhdtes ErpHi ety dAsS @elicAine By bidh fIRMphase, PVP,

syndrone, tph gene nutations, ADHD, epllegfy,
PVPtY A garerohendss. anigracpjstiinegielplope sgdivmsstaygh ghysedate, corn starch,
agr j n [ tati ' ' zhej ' :
manfiR T8 SRR RIAR, yfen B BT BB el P o T ke
Any dihepidlavaintaaridditBes asmlly sbede®s suddpufpased such@s yblotirings,
resi stance associated with HPA-axis hyperactivjty;. .
flavoypags. Pyeseiypiys daniaye wndpoxided th thenase pupRadible with the active
ingregfiguct di sorder; behavioural disturbances;
behavi oural di sturbances associated with denenti a;
beBaluiiasrfat inglicsibny tnay be proparet! g dedsdbidgythe hetare ingredient and
flying, fear of elevators; fear. of s r oQns; o
possigetadfhren i g GELRFaL SHdPnped e Ut RS TP fdiusting the
solutfhhSth WRGEdARIuHE GIBRSRY thd RileRon ARMANAR] (PEARBE ahR¥kes or vials.
of Tibido; or decreaséd orgasm c sensation. In one
Any syitsbth addritve coomoionallyl used if the aniseay be addsdi jueh s inerity agents,
f‘%%§Vio%§gﬁiﬁ%ﬁei¥ed (or is still receiving) another
pres PEATIRT YU 4s anot her anti - depressant, such as
€. Uhe SiRI@GEdYC TONPHATTbRS MeMTheKR iim hddotda@ESwItBIRE Invention
sel ective noradrenalin reuptake inhibitors (NRI),
may he pdRresiered ReABE PEtabIH reuicelop cakerle wrilbi in dhastorgRitabless,
L Cos (T ¢ : .
cops b VR oA el Pl OO R or
preparéas@dh oompesitiasincthués woll Rheep irothe asxtn] beyusee| aat ey
adverse events. Conpound | is conveniently presented i
pharmaceytig b 3p5eiaRlF SHTiCHo Abga: PEHRPIRRET OR othgladsaliyss diggpally used in
5 ional methods in the art. Particul ar
theaﬁé%tion?%g'is made of tablets, which may be prepared
byConvenregtly hengouhd s adgrieidicextt in winithlosagdifoian yontaining said
adj yvants and/ ardi | yent.s and subsequent!|y.conpressi
comiRid i 54 GPRUT 97 A0SV BrD TG A YT L1 h GO e Set Y the
concEptAfBh %%&ﬂ‘de@@ MMBOS HBlacHl ity eﬁﬁ&tg\% H@i;lg» & iAMIY @lhe range

cal ci um hydrogen phosphate, PVP, co- pol yners,
of abeiic} 020 yxt sudhjagebew! 1| tal l6geg, abodi th sizaskdut ¢Py20angtos about 10-

corn starch ni.tol .. to,starch, .tal cu .
15 i i g AF b Rpup Bt RS 2Rt 1 B daly don o255,
10, 1kidke0 nf)y ot her adjuvants or additives usually used

for such purposes such as col ourings, flavourings, )

pr E&dety senprEsing g sompeynddemyps eenverigyily Beipreagied by axet gragulation.

Using ‘PIHPﬁlte.tﬂ?)ld,eth\é'id?)tI sdig (QC(HV% Yr?gredients, filler, binder etc.) are blended and

moistened with water or another wetting agent (e.g. an alcohol) and agglomerates or

granules are built up of the moistened solids. Wet massing is continued until a desired
homogenous particle size has been achieved whereupon the granulated product is dried.
Compound I is typically mixed with lactose monohydrate, corn starch and copovidone in a
high shear mixer together with water. Following formation of granulates, these granulates

may be sieved in a sieve with a suitable sieve size, and dried. The resulting dried granulates
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i ngredients. Solutions for injections may be prepared

by di ssolving the active ingredi ent and possi bl e
w@odaons2ses in a part of the solvent for injectPONPK2008/050271

preferably sterile water, adjusting the solution to

desired volunme, sterilisingithe solution and filling

it in suitable anpoules or vials. Any suitable

addi tive.conventional|y.used in the art be,added
are W STy S &1 et variRse sl 4% Ragtghum
stear@kCfolIbehgPRRE BatbleGate FRFRASA kdrARSvelBRE afitilaBifn bNthe

accordance with this invention may be adm ni stered by
compgpdss g the praseir auteation gray draspicecdopsang manmtol.trert gaieh ¢hd

. | C .

copob BhENTrioff PARMRR weRBOE W SF Aol G esituRie sogugy sarch
glycdiate apd ep@nédign SttahtCoifpeIablete Ak, prostd otiserigivielyk Rengrahilation

the art na% be used, and any pharmaceutically

€

of cogponpd By be aFhipeidsby whing anydious gelepynehydsogsn Rhopliate, corn
r I 3 . 3 .

o R Tt bR ok A o A R eglulose, sodium
starchl @baghatd @ypn &) ttlaaml mggeaiuth stearp@letbre rabdats avpuessedf

about .1 . upper limt is believed to be set
Comﬁyﬁpﬁés%%&@gﬂéggpw§ﬁwﬁependency of the 5-HT activity.

Thi dtc@lbodfhdny, @asRuhE 1 WSHEhY drohitd RR1 LAN QE. @fth@BQiTorm, and

1 - 20 ny, such as about 1 to 10 ng, abouf 5-10
suitablig dafiletd Orag beregmposedadsdotioviQ- pasentgeasfindipaed angpounth of
HBrt%§ i nvention. Particular _g@jon is made of daily

Jbses of 2.5, 5, 10, 15 or fhhg. Tablets conprising a
Anh¥R6RNGuth h@‘ﬂﬁbg@@ﬁl«(@?hﬁ@t | y3hesqrepared by wet

granul ation. Using this nmethod, the dry solids (active
Cornjsygeledi ents, filler, binderl®2¢%) are bl ended and
CprmH&%ened W th water or anoi%@g wetting agent (e.g. an

al cohol ) and aggl onerates or granules are built up of
Micrblgstabins celhddsesol i ds. Wet nB®30%g i s conti nued until a

.desired honobgenous particle size has been achieved
SodiymestaschednclnE granul ated prbddet is dried. Conpound |
Talcl S typically mxed with |acygse nonohydrate, corn

starch and copovi done in a |g% shear m xer together
Magmésium wigamte. Fol | owi ng f or ma@.bé¥oof granul ates, these

granul ates may be sieved in a sieve with a suitable

sieve size, and dried. The resulting dried

In padiici! Bk SR ntah®e cmnrrpegédvgstf@lwscr ocrystalline
cel I ul ose, croscarnel [ose sodi um and nagnesi um

HBrsglearate, follow ng which téwreamielsS%re pressed.

Anh}'f%lr(tn?sr & ctulm\{ %ly}{fo g\é\r/?%)h(%rpﬁgltgl at eilp%rrloxq{naEeIiI}? 39%
Corn starch approximately 20%
Copovidone approximately 3%
Microcrystalline cellulose approximately 25%
Sodium starch glycolate approximately 3%
Talc approximately 4%

Magnesium stearate approximately 1%
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conmpounds of the present invention may be achi eved

using mannitol, corn starch and copovi done, which
w@r@nobsies are mxed with mcrocrystalline cebdTIDES@®8/050271

sodi um starch gl ycol ate and magnesi um stearate before

tablets are pressed. Alternggively, wet granul ation of

conpound | may be achi eved by using anhydrous cal ci um

t id whi
Tabl g e B R S el L S PP R0Fe (Sl 5. 10
20, 25080, U0 56, B0 80 YL O Bk Ereb biREAY be dRrhite@P cRRGMEIhdAkht
stearate before tablets are pressed. Copovidone is a

amOLE\f/Pf (s conperyhbin compigiienayidbd fakieh of acamseiiee $12¢.s t he
yé{)t?lg%) %tﬁﬁ%l)ﬁ%lﬁl%k be a@eglésééred M&g asﬁ}acglrﬁ?%ﬁv\%w-%%th another

Sul

therapedtany agés donthoand, @(Zheadlﬁ thef tWo%oh@\buﬁ@d maﬁelﬁ%’r be administered
Anhydr ous cal ci,.um hydr ogen_phosphat ¢ 35-45% Co
simulipmgouHy 8 sogenEd ol ryBRES of BoteRFicatly e qomi)@unds which may

adva%@%%%ﬁk/ﬁzc% DA WA LD R rICi%l?éleys%aét?\te@ oﬂh OT% Guch as

esl um stearate O. n particul a
benzbtﬁbi@irﬁ:s;mmCMHQQsmﬁ aaskanﬁcﬁhgmmsvalﬂﬁmcsa&id top1ramate

appr oxi 5% us cal Ci dr.ogen. hat e
eabu s HHE Aoy oD e Y AP DL SHF B ITroG Bt e such as
dopafRROMIHAREnAPP! analtugk Yo 34 Mmmcwﬁta@hioh[&eﬁ@é | ul ose
appr oxi matel y 25% Sodi'um starch gl ycol ate

psyclacgﬁpmbkamtsmlydsa%dﬁaﬁmd lepppmiogei mathelpperidsivaga elsnphmmme other
tear mat el y 1%lab

antid%?ﬁ%ﬁﬁ%{l{é ﬂll{}%zaé?g‘r?p‘&ﬁﬁlaen%%tcdh%“£§°p&9ﬁlr {3% OH?S‘T‘ At T3

estroBer) DI?E&an& tesﬂd@ter&{é; atdpicalhtipdfthobés, s a@rola-omQaﬁIﬂe &id
the free base may be obtai ned by choosing the right
aripiprazole; typical antipsychotics, such as haloperidol; drugs to treat Alzheimer's diseases,

such as cholinesterase inhibitors and memantine, folate; S-Adenosyl-Methionine;
immunmodulators, such as interferons; opiates, such as buprenorphins; angiotensin 11
receptor 1 antagonists (AT1 antagonists); ACE inhibitors; statins; and alphal adrenergic
antagonist , such as prazosin.

The free base of compound I may be prepared as disclosed in WO 2003/029232 or
WO 2007/144005. Salts used in the present invention may be prepared by dissolving the free
base in an appropriate solvent, adding the relevant acid, followed by precipitation.
Precipitation may be accomplished either by the addition of a second solvent, and/or
evaporation, and/or cooling. Alternatively, the free base used in the present invention may be
synthesised in a palladium catalysed reaction as described in the examples.

All references, including publications, patent applications, and patents, cited herein
are hereby incorporated by reference in their entirety and to the same extent as if each
reference were individually and specifically indicated to be incorporated by reference and
were set forth in its entirety herein (to the maximum extent permitted by law), regardless of
any separately provided incorporation 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
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anmount of the conpound I in conbination with a tabl et

of an appropriate size. Conpound | may either be
wa@odimnsstered al one or in conbination with anoPdEDK2008/050271

therapeutically active conmpound, wherein the two

conmpounds may either be admi stered sinultaneously or

sequentially. Exanples of therapeutically active

compounds whi c advant ageously be caonbi.ned wi t.h
comzg B b bF ST oL BTREES ORI ool ot [Vt or
parti@8NZRdéedREPRE  undRt bheRViW Maldatked. such as | anotri gi ne,

val proic acid, topiramate, gabapentin, carbamazepi ne;

nobaless efbemvisedndicatgdllaaxabt vahios povdédsiiereie ee repgpagaive of

. 45 ' [ st - X I
com SR ACBRPT AT RO 1 SO0, BTROR AP Rl espec o
a partivglaf fabiok or esmimet caebhydrRhiierdddataiopnclidnp betapomdig

ot her antidepressants, such as mrtazapine, manserin
approifralsupsAsIcISAL TS ishis' abewe hvade wBPropdsiFbgen, DHEA

an r : - -

o AR08 oHLAPLOS) PULERISHEIL Ry B st
“congpuismgds hhaingpetinaialing, d ougentamihg ewith Afzteecareranslement or

diseases,(fuch as cholinesterase inhibitors P%q. :
clempnis IS njchde tp(ﬂrgxpae SUPPRF AL ?p?]%gﬁqﬂegtrﬂrﬁépect of the invention that
“conbiSBRTOHRI Qs Sont UG Bragr *Rbaah@N QRS mpPRERURS pafidahir 88 ment

buprenor phins; angiotensin Il recéptor 1 antagonists
or elgmdnts, amteag)othicstisg statadpr tladnlbéandradictestbyt dongext gl abqrhjdsition

drener.gi c_ant agonj st ... .such as pr sin., The fre "
desef NG S ABARE Aot Bl BR PRI Muer R8¢’ o ggseriving
a comPRI IR iR oMERZIENEnt AADAS othRakiss stdedbricRaflf @ontradicted by
present invention may be prepared by dissolving the
contgxtee base in an appropriate sol vent, adding the
rel evant acid, followed by precipitation.
Exafd icpi tation may be acconplished either by the
addi t1on of a second solvent, and/or evaporation,
Analyiiepl grethadsl i ng. Alternatively, the free base used in
1 | e s [ :
N R A e ol A L o BB RSBl TR R500 fnstrument
Dime&hgrsplfeside 49.8%Df) & @od @s soli¢it] anditeganpstby lsitak i(DNES) is used as
. patent applications, and patents, cited herein are
interpal relBiEnelaRdset-at ed by reference in their entirety and

1 SRR LSO o) BB SSLAREE A 050 T

equipme ipo T Atledtrinyente DSCeQ¢e00acadibratedeat S8mih oo giveitle meking point as

entir rei t o, t.h LJyjum ext ent rmtted :
onscy \éa‘t]\}je, %@Qf mge(g§glapledﬁ§e£€%%%%ﬁnf IBP%?\]I)F glgaad pan uanr nitrogen
flowl ncor poration of particular docunents made el sewhere

her ei n.
Thermo gravimetric analysis (TGA) used for estimation of solvent/water content of dried

material is performed using a TA-instruments TGA-Q500. 1-10 mg sample is heated
10°/min in an open pan under nitrogen flow.

X-Ray powder diffractograms were measured on a PANalytical X’Pert PRO X-Ray

Diffractometer using CuKg; radiation. The samples were measured in reflection mode in the

26-range 5-40° using an X’celerator detector. The reflection values provided are 0.1 (°26).
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The use of the terns "a" and "an" and "the" and
simlar referents in the context of describing the
WO pooefsison are to be construed to cover both ther/DK2008/050271
singul ar and the plural, unless otherw se indicated
herein or clearly contradi ck@d by context. For
exanpl e, the phrase "theconpound" is to be understood
errin ri ous compounds of the invention or

A
al § Tags : a i°c ta exact
Hum¥Rk&48RnR! @MissekrhR§h2 A ?blblglpc{d% ettt Lyekof

correspondi ng approxi mate values (e.g., all exact
Humex & arrycoptiruks1 pndwividie eigomiisnh (efbsgsg or ittonsc petityQolar

or_ or asur e t . can be considered to al so
Rat A, PlssPlar b e BRF i S sBrn SREP B Sl ement
HumBRdiH T detdptoral@pbsounde h®1 appizeRismdh @inctibh& assay). At higher

description herein of any aspect or aspect of the
CcONCRIHIALING | 1hA COBP eI d axhibits ger stagsactiy hypitihainrigPso of BdwMgThe

n I | M n X n M M ) n '. f . .
compg Bfobfed e Bh ok p T LT aglbele! B OURRE e spror i
vitrodirgding dk4y @SipesiMpr aspect of the invention that

"consists of, "consists essentially of, or

"substantially conprises"” that particular el enent or
Exargple ggnt Brepagtiesef the fise ppsecofscpmpeundk cl earl y

t i d,. t : L | bed
10 of Rt A AR ubSy Bronef SAPERARE bERSBRRL
was tigntel withadtiasd ali:goredds00 inkli 3Yl Ma@H rpd 00 nd rtled BSitaE ifdrdl 0
of t nt, unless otherwi se stated or clearly

, t el .
mlﬂ%n?agaﬁggmg gﬁw oreRapted, eashpp el IARAAS Gart Nt Haeas dried
ove AV RRSR 2 Al REE AR POl MR

base as a ukedcdsurknt vent, and tetranethylsilane (TMS) is
sed as internal reference standard. The nelting
NM}%BI’IIIPléeSé’Yl Hes&ifed using Differential Scanning
Calorinmetry (DSC). The equipnent is a TA-Instrunents
DSC-Q OO0 calibrated at 5/mn to give the nelting

Exanpypls cpargbon obdrysialling base of compperindslanpl e i s heat ed
1R I I I . ni t. |
30 B P R SR B B S g e

with 70 nflekvieniiahe heaod iR iluef THiraliB st MRdae §dladiond Was filtered and the
performed using a TA-instrunents TGA- ®00. 1-10 ngy
clearg'g‘ﬁﬁp avgs sopled spantaneously upon which precipitation began shortly after

filtration. The mixture was stirred at room temperature (22 °C) for 2 hours and the product
was isolated by filtration and dried in vacuum (40 °C) overnight. The crystalline base was
isolated as a white solid in 2.7 gram (90 %). NMR complies with structure. Elemental
analysis: 72.40%C, 9.28%N, 7.58%H (theory: 72.26%C, 9.36%N, 7.42%H)
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10/m n in an open pan under nitrogen flow X-Ray
powder diffracto grans were neasured on a PANal yti cal
wX200e0625PRO X- Ray Di ffractometer using CuKai redi/ake@s/050271
The sanpl es were neasured in reflection node in the
2g-range 5-40 using an X ceberator detector. The
reflection values provided are 0.1 (2Q .Exanple 1 In
Exarn\llrlﬂ.gta 7 ecSt.or. pha I 00 Ra serot8| n transporter:
Gt ake) Human serotonin

The Ez[s@%%@ﬁ’éﬁa@éd 1n|e%ﬁpfé 2%, E Mlﬁ%ﬁﬁ@p}‘ SectFiguRtiakhs a melting

Human 5-HT | A receptor 115 n thaonlsm
poin{ @if-flil¢Heyt Hmot hystpyropie andthay p s9lubibivy ofF& ngR/pirin water.
receptor: 1C50 0.2 nM (antagonismin functional assay)
Human 5- HT Areceptor: 1C50 around 20 nM (antagoni smin
Exarhplaglli or@baratisiay( the Alphhif@ghesf 6o hc@ﬁblroahﬂ@ Bhlt dﬂ't@mpound I
compound exhi hits agoni stic activity with an ED50 of

2.0 gram ¢h\f-[2rfrad-LUmsHY esfrlwlrf?élﬂ>rah@ﬁff1ﬂlaaera¥1§% vergiealgh hot 30
3 r

ml e Ellfﬁ h(%y}]e{té( Slfé‘g ggil&e?% WHRQ%% )B{QE[XI@BF F’a.teq? 2£H1 Flgtgtaﬂr)lg tc%(%s%& o?rma‘uon of a

thickt $herr§ lamé abdlﬂenaiflOcmirpﬂuuh dcdtatd @vag raglited @f order to have proper stirring.

The YF 3155 SHT b AS T PBATA Gl A Qe FHGa S e Tiyum (20
°C) (Wer Rt 'ﬂ?(gﬂc@dﬂ@ 0L9Qnhe ﬁlterf%bd@:@ &t %t\ﬁhlté)ﬁohjei? 801 %WI@MR comphes

The organi c p ase was separate washed wi

with Ostpctuxa CElofeg)al  ahal ysih: o‘iﬂe@S%@S@ 18%NJ toeltgeH aﬂdileory for 1 1 salt:
& acuum producing 7.7 gram (98 % of
>6. 9&9%23%6"?\{ %d%@{as a clear colourless oil. NWMR
conplies with structure. Exanple 2b Preparation of

crystal line base of conmpound I 3.0 gram of
Examnlﬁ 2e( 7Chara|¢tamaﬂon ﬁﬂl’:h@ tzhau RUZ11) of hlmrhwdmbrqtmda of eompeund |

The gﬂfﬂ)ﬁtosﬁhe )}dré)f(ﬁgrﬁ] g%ﬁrg %iﬂea Pie gg&%t‘éflm% %Xﬁ'@??) see

0 re

Figufei 2. lehiae d magidng peincoead26PC] It abﬁoebs\lﬂfSuC@S%aif water When exposed to
spont aneousl y on whi ¢ch precipitation began shortly

high gflglaxe RN dRuIRGHES 0BG 0h PaniEd T PRIFed at T oom
tenperature (22 0C) for 2 hours and the product was
isolated by filtration and dried in vacuum (40 0QC)

Exangple 2fii thtevaﬂitim coff the bathlfome obths dydmbransidé stledf @enmund 1
V\,hlte a 0 9. 0 Iiesvvih .
9.5 S8l d-Cetpok it AR 1 ety e RSBt loRrigugqil was
dissol¥daaR rSﬁO nﬁ%ﬂ%@%{@tat@ a0 AMed N84/ EXARRIEBAGq). This add1t1on caused

Characterisation of crystalline base of conpound I
formation of a thick slurry which was stirred over night at room temperature. Filtration and

drying in vacuum (50 °C) over night produced the product in 29.6 gram as white solid (47
%).

NMR complies with structure. Elemental analysis: 56.86%C, 7.35%N, 6.24%H (Theory for
1:1 salt: 56.99%C, 7.39%N, 6.11%H)

Example 2¢  Characterisation of the beta form of the hydrobromide salt of compound 1

The beta form of the hydrobromide, as prepared in example 2f, is crystalline (XRPD) see
Figure 3. It has a melting point of ~231°C. It absorbs about 0.6% of water when exposed to

high relative humidity and has a solubility of 1.2 mg/ml in water.
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The base, as prepared in exanple 2b, is crystalline
(XRPD) - see Figure 1. It has a nelting point of ~
wa 20000063517 i s not hygroscopi ¢ and has a sol ubi | P¢DER008/050271
0.1 mg/m in water. Exanple 2d Preparation of the
al pha form of the hydrobromzle salt of conpound | 2.0
gr am of

lE% (5 retﬁlhen i ondi | n

lg 0@ 143-(ol4- Bﬁn&'h%héﬂ?[su(f&ﬁ)l) pﬂ_éihlyﬁp@@ﬁthinb %@dﬁ)@ﬁﬁﬁ‘l@e as pre ared in

formati on of hick slurry and additional 10 nml et

exampdeidivas %&@dé?&d@ldwatﬁr fmdd@ﬂteﬂéo Ratlte The splfion wiap pinpgt ¢ ear
Add%l(;'ﬁ‘ o%ll ;ﬁcf 01?115%6:‘_] ‘é %%ara&{ﬂrqr?e[r? a@ggﬂaﬁﬂtﬁ g%ﬁ&e?ﬂt \xpa'g%bserved The
solutivngxhzis cm‘o&dus e@bna t@n@fﬁme@fndtdhled PYPRIeEmslE:s avﬁ/ld'lsltlmeture
q r?)lles0 with structure. Elenent

Elemgﬁﬁql gy ¥is: é? 6é%«$€c7 a0 | ‘6H1@ Oy Fiie bl yakt:o0-9p%C, %39 %N,
611@2{ 56.99%C, 7.39%\, 6.1 1% Exanple Z2e

' z;r acterisation of the alpha formof the hydrobrom de
of conpound I The al pha form of the hydrobronide, as

pr.epared i n exanpl e 2d,
Exampleg, 2 rac 1S go the.gd

The %QQH&OQH&%@{)R%@ n %ﬁﬁ)l@%ﬁ)% télﬁné"?@[@PDﬂ— §ée‘ P’igure 4, The

hum dity and has a solubility ngy in water.
DSC@uamﬂhQWSSomc gpanaltdvents of ahdme lwétCa pfabablyathangsein crystal form.

hery Y 7SRRI TR bt e R nsresp i rtaive

humid@} @Hd heXB,RHlat Yésn tingeeltiretbbit B00f WhteeidWbsordegt at e
and added 18.5 m 48 %wt HBr (aq). This addition

caused_formation of a thick sl urry whi ch was stirred
Exani€hi Pr J&b@é og%%rﬂ}{d?mgﬁlgieq{%ﬁratglb% éorﬁﬂ l,pgand drying
TIT VaCUuumT { QITE_pr oduct in

1.4 g28m 6f G242 as)mttitltyepmplsdlf:(r@}’) ﬁl@enyl‘}biﬁemmﬁp loilesaswidtidd 20 ml
structur El emen anal ysis: 56. 86%C 35%\, . 6. 24%
watey, g @?%ﬁec{e &6010113%:3{@ ad%teé@@/&:usmgé@%\ﬁ% THhepggtion was cooled to

oo AR AR SRR et bl s
7. 16%9\1;1 6dlél’/dﬁ(”ﬂeaor3aﬁ>rprle$mdtr®dnhydrmaiﬁ368%(2f 7.21%N, 6.23%H)

crystalline (XRPD) see Figure 3. It has a nelting
poi nt of -23 1C. It absorbs about 0.6% of water when

ExarfXBOR echdractdtisdhon 6F Mbihki hpdrh@idih ARQIrdRSm Al B pbidd/1
of 2 ng/m 1 n water. Exanple Zh Preparation of the

The lgsatm a propaesfl in Egamylér% by apiteling BXRPOY - @mﬁfn@uﬁd | 1g
The Wil/t(% 8(%}% &1%1 en?g Stﬁ?fé%‘ég% g'lneyrﬁlséHlvé ﬁlﬁ‘t}ﬂd)ltypﬂ? rno%nﬂl % pera &re Id

95%RH the water content is about 3.7%. Dehydration occurs by heating to about 100°C.

Example 3 Preparation of compound |

H
N
Pd(dba),
Br H rac-BINAP Br [Nj
SH | N NaOBut
+ + S S
/©/ \© [Nj Toluene /@/ \© /@/ \©
H
815 g NaOBu' (8,48 mol), 844 g Piperazine (9,8 mol), 6,6 g Pd(dba), (11,48 mmol) and 13,6
g rac-BINAP (21,84 mmol) were stirred with 4 L toluene for 50 minutes. 840 g 2-bromo-
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exanpl e 2d was added 20 m water and heated to 85C.
The solution was al nost clear. Addition of 1 drop of
woBroonede7 it clear. HBr was added until cloud pOI/DK2008950271
observed. The solution was cooled to roomtenperature
and dried. NVR conplies wth structure. Elenental
anal ysis: 56.63%, 7.18%\, 6.21%H (Theory for 1:1
99%

iodoRqRigrie 7 IRR Mgk Ut e ek d e P b aireing sqntiwed for

30 m@d. 3008pUndintetifin@i ﬁamz 8InGte) wasfiRdBRAIded with 18XBHluene. The
2h is crystalline - see Figure 4. The DSC curve

suspaiisisvasdieated e Fariix a@d ué,< centigersuior 3 bows; Tie spetismymixture was

h it
coo SPRAGELD Y L2 L5 THE I EL53 Sl RO A2 s
filtrated! tAdouyle filtenaidi The fiiﬁdte&ﬁas&ﬁ@ﬂvla@bd Iwithr‘ﬂﬂ Hﬂbﬁlﬁﬁﬂlhé eombmed
about 2% of water i s absorbed l e Prepar at.i on

watepphaspeWaiedR P RFEe 0Ll t@%uea% ﬁlfi]&fﬁalhmeﬂ tolughephaggs were
2 r.agi
o B G R et o P B A LR gt v
The mdjtustverd cboled tasiongted@adtiBe ovadtheglstolTht fioal prediice Ool2e@ . 4-
mte ature _and dried.. NVR ¢ lies. wt
Dime Ry e ot ey Doy ficka 5o vy Calisgagd by Hggion and
driediRR@&kum {6y °C3)-p1=ocﬁf%b{é1 d}% 31&g). 5. 68%C, 7.2 1MW,
6. 23%) anple 2k aracteri satl on of the hem
hydrate of the hvdrobrom de of conpound I The hydrate
as prepared in Exanple 2j is crystalline (XRPD) - see
ExanfiplgdrPairb Efftbe invetieanowse ittedirmie femadingtstongl y on the
rela |ve hum dity. room tenperature and 9
Int htﬁlaﬂﬂ Lapige éfiﬁ"FlVie§mé1%‘%}t°n30f‘f%m%gr(§}ér/at210dﬂ @Pégbbmd paw. The
1rr1tah§1§EéLﬁ9d Bf’ tl%qgﬂﬁalﬁloigl%gtl Igélmla%h)graaeﬁpt% &éh%ﬂ: 9Jhav1oural
onmpound erazi ne
resp((n@(;:,&s pdn)tificd, by tge Ra O alida) tlﬁle(sp&ﬂ.t 1&Ringthé )nyaﬁdi pd8, @hg first phase
ac- Bl |rre wi.th .4 L tol uene
-0-JE gt hiontiegs duHg bgrﬁwa GriBhigas ROISRRIip, Yar et second
h OLERIRAASH AHUM tMchFesdnt Patn FHHRPEWANSH Sh I THeI tHS ph
P as%\/g%tl nue(IJI fo?e 3t0 %ﬂ%t B ; t%a 40 dleHrrlg)?h Ithllgci) her?otl phases
are s¢rgsd hph yjuigeeenf peradd ip Vdddebthwmphr IBUB’HUOt mgirmehelheTHpctiveness

ortef §PREOREe "R PRl BRI B st ub b o i ime
spenfligdig thd idjutvdtpaty inalse @adgdsand stirred for 1 hour
before the m xture was filtrated through filter aid.

Theompeyndg showad asigaHicapistgductiongp sapeng phaseingin scpreg (Figure 9a),

indlc%g#%éﬁ%&%ﬁ%‘gjﬁ%ﬁ%ﬁﬁe@ﬁfh& Iaﬁglh e)guh‘ﬁ&tn?&e Vﬂlé Eorﬁl%)un% of the

ene. uene ases
present invention showed a significant reduction in the first phase scores (Figure 9b),

indicating a more analgesic action at the highest dose. In summary, these results indicate that
compounds of the present invention are likely to be effective in the treatment of pain

disorders.

Example 5 Effects on extracellular levels of acetylcholine in the brain of freely moving rats

The animals were administered 1-[2-(2,4-dimethylphenylsulfanyl)phenyl]piparazine, HBr

salt.



10

15

20

25

30

then heated to 700C fol |l owed by addition of 329,2 n
483-wt % HBr (aqg.) and 164,6 m water. The m xture was
W@ ombeestd room tenperature over night. The fipel/DK2008/050271

product (I-[2-(2,4-
Di net hyl - phenyl sul fanyl ) - phenyl ] - pi per azi ne
hydr obrom de) was collected by filtration and dried in
vzguun1(60 0C) producing 895 g (84 %yield). Exanple 4

n Effects in the nouse intradermal formalin test In

Malet r§%1fé01§@dv mm lehﬁﬂﬁ wegahil 275-BRE & Qfer®fisddOTh@hdithals were
5% 20 into the left hind paw. The irritation

housecau@cea aby- hrmghf/@afrmwla updgreeriraheddionditioss for rogular in-door
temp ru A %%le é%ﬁr?c‘ g i*% 6‘3 IPf’(I)og:ca)lrelgt pF weI{][ avael%%tﬁ% ad libitum.

i njured paw. The flrst phase (-0-10 n1nutes)
represents direct chemcal irritation and n00|cept|on
Surggiverddicradéngecowdripaise (- 20-30 minutes) is thought

Rats Rxﬁerer SREGRERLY %hr'}ygh I%% H&%ﬁgllhg é% Ien(r?]{kggﬁr{h 1nggceeréb&gl. %url]de cannulas

ases are separa erio

(CMleehzaWe@eugtelreetaurcaBy hﬁplaﬁxedr&ito thelteaiaf dietid Maeisdnil thcedﬂalysw
npounds to reduce the painful stimuli is assessed

probg 5 i thegrentidl hapROGAHIP Y (691%@@5% 0 IPERISHIOF (R DICAAr létfral =50
mm, B¢ h{]vénlﬂﬁl ttov&?lrzg 31? ﬁxh Mr&grtEX ?é% (W?glaés% 9% L@ALr to
re se p

uction I n se aln Sco
bregmadaeetlj WY nehf4.0 amy Valgeul s turpaiAmcbdr snmwm]dtahr}dlc cement were

rther th ounds of t esen
used %?ﬁ/fg?f?{l%ﬁ Cgev %ﬂgvla%] Ief#lﬁ @)nﬁaf teﬂl&zﬂ?&vﬁea? ﬂﬁgane%lsfw Lponitored
by re@ﬁ@?ﬁyb@ GRY ﬁ&&éﬁhgﬁ&% 790) Thd AN At NGwad FPkERP AL 'rgery for 2

action at est dose. In sumary, these resu
days; hnillsﬁhﬁlagly I‘matages o thedkhy of thehﬁppllimsmrft micnBallsioprobe €CMA/12,

to be tive in tre t of pain
05“&17“ fls i V‘SaSE‘F%ﬁétE%B“B% ’E’lgﬁ ECPMUYSR | evel s

of T@@ﬁ%ﬁem%'ceﬁléc&dtsh%? a Bﬁﬁ'cﬂaﬁfcl fwrel i Mk aEict@SSpump.
The ani mal s were adm ni stered

Perfusidnof(ths dicpdrelykiy ippdbenyitts (lt¢rad Ringsh srlyligmp(lgamamiNeg’], 3 mM

cor R IR o TS B Eh a OHARL gy v

insertibfl 8F thd pabetihtol the Batrfldidconyifhe fn dRrdueidho@liheeckperiment at a
conditions for regular in-door tenperature (212C) and

consﬁnhﬂw 4t 055 Hdaniy Affﬁerﬂ@@ iz ed S‘tah'élsﬂ%ﬁne thegpxapiimpite waep initiated.
m_cr,
Diaiysa s VAR R B Y ROEh A KRl BT FB, DBl Sgnifeed
their brdifiaeaion bd, dtozgh hakeslaan Iﬁ(bﬂ ;&Sbe placement verification.
The compound dissolved in 10 % HPbetaCD and injected subcutancously (2.5 — 10
mg/kg). Doses are expressed as mg salt’kg body weight. The compound was administered in

a volume of 2.5 ml/kg.

Analysis of dialysate acetylcholine

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
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(CMW 12) were stereotaxically inplanted into the
brain, aimng at positioning the dialysis probe tip in
wo b@oweastiT al hi ppocanmpus (co-ordi nates: 5,6 mMPCT/DK2008/050271
posterior to bregma, lateral -5, 0 mm 7,0 nmventra
to dura) or in the prefrontad cortex (co-ordinates:
3,2 M anterior to bregma; lateral, 0,8 nm 4,0 mm

oL OFAC PR A IR TED AL B N S ETE B,
tempbRARET 70 & f18f tht ABaIgNEAIRb BiniASe BRIE PRAEd BtoudCd Fdst-column

probe and maintained at 37C. The rats were allowed to
solidrbespreactérr @iBA9 woglemyng manbld@;dsa,celtymhlg bnleesten&gb ynqi pholine oxidase.

e (8GR 5 AR TR R BBy R S e,

The lafis©kAedbtdddosigiirob henigal tleusGaplhBnunt RRcRb@P@ShaWeice! cell: ESA,

connected via a dual channel swvel to a
modeh50f@) nj ecti on punp. Perfusion of the nmicrodialysis
probe with filtered R nger solution (145 nmm NaCl, 3 nM
KO, InmMwMgd , 1,2 mM Cad containing 0.5 mM
Datan@ositaqonne) was begun shortly before insertion of the
probe into the brain and continued for the duration of
In Suilg%%mé@@,slefl exRemepts e mprgavalie of PernsestidveohCh spmples gnmediately
[ r
e et e g R B S A S S
wereAbhetrtctlhe pemplﬁagﬂnﬂfﬁasalt(hmambampm -inecorseadudsfriot@alized to 100%).
their brains renoved, frozen and sliced for probe
pl acenment verification. The conpound dissolved in 10 %
ResyffPbet aCD and i nj ected subcutaneously (2.5 - 10 ng/kg).
Doses are expressed as ng salt/kg body weight. The
The wmmd digniftcandyrineresset edraraellalay %valmef éstthBhema/t kegfrontal

SIS f.dialysate acetyl chalin ncentrati on of
cortedg dg e ol HEEORRPUE o S hF APy b L ae anal yoed by
means of HPLC wi th el ectrochem cal detection using a

nobi | e phase consi sting of 100 nmM di sodi um
Exarpiglel 6 S cpmigaiiend fees cendidomngd igtst ane sul fonic acid, 0.5 nv

o SRR ST I CELALL B0, Bo ORI o

mﬂﬁnwmﬂbhyﬂg@aa@heEﬁn&abx|dase el i m nat ed chollne from
the injected sam m ) prior toseparation_of

onMerEve ﬁ%}F‘Wﬁl&f‘a‘Fff“éb Pﬁ‘il?ﬁ C(HEBQ\HMIF aggisition; eRpsp %afiaéloe as@ recall of
cont Ay cfyﬁdm&{ﬂg%ﬁ{ ﬁhsr oug é%fr %Sﬁdl{l&ﬁflgﬁ%aglgrlf%l m%@lléﬂm to associate

e sanple pas a post-co phase
a neutta;liem\dronﬁﬁﬁtﬂ()con‘wmt, diertranging whabbdri €8pwith an aversive experience (an
ol i er.ase and chollne oxi dase.. The.l atter
clect A TR o Pt DR RS- P oaftors e g GRgs eXpress a

freeZ&¥0bdhBIohO wWhEihAL Rk eRRS a irfet- measure of the fear-related memory [Paviov J.
Biol. Sci., 15, 177-182, 1980]. The neuroanatomy of contextual fear conditioning has been

thoroughly investigated and several studies have demonstrated that the hippocampus and
amygdala are necessary for the formation of this memory [Hippocampus, 11, 8-17,2001; J.
Neurosci., 19, 1106-1114, 1999; Behav. Neurosci., 106, 274-285, 1992].

Animals and drugs
Adult male Sprague—Dawley rats (weighing 250-300 g at time of training) from Charles

River Laboratories, housed two per cage under a 12h light/dark cycle, were used. Food and

water were available ad libitum. Rats were used 1 week after arrival. The compound was
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The latter was detected el ectrochem cal by using a

pl ati num el ectrode (Anal ytical cell: ESA, nodel 5040).
w®atdoa/opsesent ati on In single injection experi nBOL/BKRIVB/050271

mean val ue of 3 consecutive ACh sanples i medi ately

precedi ng conpound adm ni stz@ti on served as the basa

| evel for each experinent and data were converted to

dlSSOE\belrdﬁEﬁbz/ggnggta?@é d 1&458%5'&(1 asu%{lgglésmeﬁf:t 19 s ¥ (?mmw‘?ered ina

VOM§k@ﬂQ%uﬁﬁﬁ§ly |ncreased extra-cellular levels of ACh
in the rat prefrontal cortex and the ventra
hi ppocanpus - see figure 10a and 10b. Exanple 6
Appéﬁpgextual fear conditioning in rats The conpound

t er ed t | ment .
rraiing Y GGt s ERAGISR RoOr AT PRBHy D Bi20ey 4L pRhoused i
an isbBfedSadrh - an&{eomued% Heb@datidiesyefehe Clluihatibiewaopieoiied bf/ a

on aCEUISItIOH consolidation and recall of contextua

whitg gl (& NGt B frprioh theaghgmbercanpisted o p necsal dirtd; adtashing to an
electH@ I?O%k%mgnfoimﬂr?or (& ?Eulﬁ% ntastgs?% at'hg ¢ rﬁlgellltvyﬁ ég)aned Yth a70 %

etharﬁﬂl selvaos A eidex pantrentewtd forealeemasnabaﬁsefxaabmsahﬂcrkcorwsg of the
ring re- eﬁposure to the training chanber, aninmals
”mne%§F§§§'QrpfeE@@ﬁ@YEéhaV|our which is taken as a

di rect neasure of the fear-related nmenory [Pavlov J .

Biol. Sci., 15, 177-182, 1980]. The neuroanatony of
Acqueomdrexndrstertiearescondi t i oni ng has been thoroughly
Durih@ﬂﬁ&bﬁgaﬁeﬂ afinchlSevie railigwsdi l;tﬂfr&ls’ay beplercdremnonsd Eﬁ\hfﬂﬂlment foral

. that the hjppocanpus and anygdal a_are necessary or
min b@ﬁ)&uﬁt&%&rs%nwwggﬁr gmﬁe%ql vlt{qﬁn prseeanshlls foqtsshogk 17,
(unc &oonseg S{\EMII% Gsyhr é'ng%tg'l]f gtﬂi%ﬁrlll%ﬁygr aﬁgt}g?’tushock had a
duratdsiudft2 waideatﬁpteagu}eemvw m)A rﬁatlma(swemglheahgl the @eliiﬁﬁorgngthamber

for ol 3 457 o S G5 OR NoF Mghed Qe (85 DG 38 adpre-shock
acquidfRA; e)ﬁ%ﬁ%e%[bq inﬁ&terto\g?&&)sPﬁbadeltéi‘&h& lﬁt@eﬁﬂebﬂrée‘éfﬁg rE&#ofises to the

were used 1 week after arrival. The conpound
contextsli the ond/elcthi Acquisige HRHR EOETa g@lntlm]eemve@ and placed into their

hom% ?abg%g g@tﬁ?e%} ﬁ%ﬁ?}g? %g%ia \el\ll%sr’elggggiuceg o ?h trammg contege(fear

conditioning chamber) and a 2 min retention test was performed. During this period no foot
shocks were applied. Freezing behaviour was scored during the whole test period with the

experimenter blinded to groups and presented as percent of total test period.

Results and Discussion

The effect of the compound on contextual fear conditioning in rats was studied (i) on
acquisition (drug applied before acquisition, Figure 11), (i1) on memory recall (drug applied
before test, Figure 12) and (ii1) on consolidation (drug applied immediately after the
acquisition, Figure 13). In the first set of experiments, the compound (1, 5 and 10 mg/kg) was
administered 1 h prior to the acquisition session. Figure 11 depicts the acquisition of freezing
behavior during training (58 s prior to the food shock) and the retention test 24 after. The

following findings were observed:
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Training and testing were conducted in a soundpr oof

chanmber (30 x 20 x 40 cm housed in an isolated room
wanahoeasnected to a ventilation system ||| um pet/DER008/050271

was provided by a white light (60 Watt). The fl oor of

the chanber consisted of a metal grid attached to an

eI ectric shock generator. Prior to training and

tin s c¢leaned with a 70 % et hanol .

-5 ot FipoAS SPHEE At ink Higtnt bbb Byl et £ e Bentation of
obﬁleqy@tsh@dksat@ﬁpldf)@q@ggd ng of the training session for
off-line analysis. Acquisition and retention test

-DuFhepreprangd @b iy g lods adendeary tayaeisass thelie spentffreseing during
ex 1 o/Nabi
&e?%tgnﬁ eteﬂoé’z?ﬂl plic mhén g{lglgﬂtlont @b 02% Fs }%’é@ % aﬁabq‘ g&%usoihgo +
f o6 shaekl o inbordhiticarackdshnimalkus, US) thr ough t he
electrifi abI e r| d floor, The foot shock had a
-duthg fasppoynd 2t 50 medkeaenificantlyiingreases tepmngmeninfipegigduring the

r efE?én‘ﬂiS wdsf1 UM Pl a?chng':hBH %5%‘3’9?5 689 o 2{1 duﬁ{s%sgﬂtt @ei 4.40

after the US. Freezing avi our “‘was score
fivst=38, in thipveahdbhacktedanmads, p<dnjl)exper i ment er
blinded to groups) to determ ne baseline-freezing
responses to the context. At the end of the

acqm fht é&lﬂltﬁﬁh@h&é@’eisedegﬁmeh ¥n F?g'f!i@’ £ i@nslail2¢ ?Q)cedure
into their home cages. After 24 hth sane ani ma

descilkadeintled hieragieta derdhe mvestigaon phleninig amlntl@nory( freender to further
.con t|o h anda2mn ention wa
ctucif e HBcBARIRS e e Paforts il e Diud 5 g8 20

mg/k%ﬁ Rlak @pbheﬁrletﬁgﬂlm() iRN@Wnab tsa st \S&‘SQH@&‘V@&I fHah hetddBpound inhibits
ole test period with the experinmenter blinded to

the egpr@@ﬁp@ elnficosinadehedaura Spag/ke durieg the geemory éest (9636 54.57 %, n=
cussj f
0. vfER 00K % Bseuseli: T Bl s Serminters)
onAadesmBed a‘tﬂﬁre,(tﬂé ugmp@pidl Bditdefdoeen@caiec shaselamr, freezing
gure nenor call (drug applied before
behav@gf befFﬂfegtz]? @n@?f i dFigrrs ﬁ/D u%%lﬁélaﬂsr BlpriBk h(yasat@ssw i that the
obse@@ﬁl Ef@&l ﬁﬂ@@é # gl cbﬁe% LR0ntif 1@% ‘[STltlé %dlt gﬂzjﬁi%ngo%) is
e first set of experinent e conpoun
assesaertivm(freﬁghg byhanesir adresprinse draed r&dlbce(b by 0omtpomtdsemth potential

. iSiti [ 11.d ts t h
anxidlih plisht A GSRGUROH RGN Ty AP N Beg syqigeuicy Before
membﬂeref:aﬁpﬁ’asséﬂ%bif icBdTcdceit ieheRtdro tnkilesy théftindfdagid fre@%ﬁg shown

followi ng findings were observed: The conpound does not
in Figfre dd tis desstel anrpaxfogewe ﬁffgctbéﬁamoamoub@f ore the

Pr &S orHera% st(%eng?h tnat tflg g(t)mps)(puo is not anx%ggr%% %u{ ‘t“)a'earse;grb-co gnitive
potential, the compound was administered at 5, 10 and 20 mg/kg after the acquisition
session. Consequently, in this set of experiments, the compound was onboard neither during
the acquisition nor throughout the retention test. Here, it was observed that the compound at
5 mg/kg significantly enhances the time spent freezing during the retention test, 24 h after
the acquisition session (45.58 +4.50 %, n=§, versus 25.26 £ 3.57 %, n= 19, in the vehicle-
treated animals, p< 0.05). The percentage of time spent freezing during the context re-
exposure has been described as a measure of a fear-related memory [Paviov J. Biol. Sci, 15,

177-182, 1980], which is enhanced in compound-treated rats when compared to vehicle-



The conpound at 5 ng/ kg has a tendency to increase the
time spent freezing during the retention test, 24 h

w@bdoenetshre acquisition (39.24 13.76 % n= 6, PET/BK2008/050271

24.30 4.40 % n= 16, in the vehicle-treated animals).
The conpound at 10 ng/ kg sigmificantly increases the
time spent freezing during the retention test, 24 h

after .acqui siti 52.15. 5.68 % n= 10, .versus
wearl Sl I BRGH fid 108 R guns Bl By o RitPuna
enhafces QoRikXtuallembgar condi tioni ng nodel, as described in
Figure 11, is a standard procedure described in the
literature for the investigation of |earning and
menory. In order to further elucidate the acute
effects of this drug on nenory recall, the conpound
(5, 10 and 20 ng/kg) was applied 1 h prior to the
retention test. It was observed that the conpound
inhibits the expression of freezing behaviour at 5
ng/ kg during the nmenory test (12.86 3.57 % n= 9,
versus 33.61 4.29 % n= 13, in the vehicle-treated
animals, p< 0.05) (Figure 13). As described above, the
compound by itself does not affect baseline freezing
behavi our before the onset of US (Figure 11), thus the
nost pl ausi bl e hypothesis is that the observed effect
in Figure 12 is due to an anxiolytic effect. The
conditioned nmenory is assessed via freezing behaviour,
a response that is reduced by conpounds with potentia
anxiolytic effects. This experinent denonstrates that
t he conpound gi ven acutely before nmenory recall has
anxiolytic efficacy, it is therefore unlikely that
i ncreased freezing shown in Figure 11 is due to an
anxi ogenic effect of the conpound. In order to
strengthen that the conmpound is not anxi ogenic but
bears pro-cognitive potential, the conmpound was
adm nistered at 5, 10 and 20 ng/ kg after the
acqui sition session. Consequently, in this set of
experinments, the conpound was onboard neither during
the acquisition nor throughout the retention test.
Here, it was observed that the conpound at 5 ng/kg
significantly enhances the tine spent freezing during
the retention test, 24 h after the acquisition session
(45.58 4.50 % n= 8, versus 25.26 3.57 % n= 19, in
the vehicletreated animls, p< 0.05). The percentage
of tinme spent freezing during the context reexposure
has been described as a neasure of a fear-rel ated
menory [Pavliov J. Biol. Sci, 15,



10

15

20

25

30

177-182, 1980], which is enhanced in conpound-treated
rats when conpared to vehicletreated animals (Figure
wdad 2o0an62s5i2) . Taken together, the data show t hapCt/b&2008/050271
conpound enhances contextual nenory.C ains 1. A nethod
of treating a disease select®ed fromcircadian rhythm
di sorder; difficulties in falling asl eep; nocturna
arousal s; early norning awakeni ngs; sl eep-di sordered
Ckﬂg&gathing; hypopnea syndrone; severe depression
thym c disorder; cyclothym a; exhaustive
depression; atypical depression; nood disorder
1. asAounsthédedf twiatihg a dgi;ssemrsaleb&ddrmdiir@diandhsthnrkﬁsqrder difficulties
: ubst ance |ndu i sorder; curre
in fa@

Sl
g ECIE S SBE BEBT LS 6P h TpHEEPAE R aie Fs pgored Dréathing
hypoBﬁ&at S'y%Elfo%'&e s&%&! &’eiff’és%n @;%EHymlc RisBrdRf; dYeRtyHRR: Lkl%h!@@ve
dysphoric disorder; seasonal” affective disorder (SA
depraglgne@splgai Cbpd:sagm,trammsorderob@mﬂtuhwcth a/gezdrrehwérrn@lcal

dlSOl‘g %ﬁ%nc% Hﬁ%g&}ﬂs 18%;0 E%ﬁdgrt :reecgltrrlgﬁtﬂ%f%geqoﬁ usrén 8??18%(? cf’epresswn,
paedﬁmd depr&asisal p&;t-%t@&&ed ﬁ@&ﬁibﬁ SO pra ®$ gggtah@ﬂlpmhhdysphonc
abuse, irritability, hostility, sleep disorders,
disorglew; pestsenal pifpetiviegtisdes (SADYagaTCsHAN AN pgitation ap damentia or
t
Alzh&%)ls(étrr%ocﬂsn% ?b&ﬁ@s&? gﬁ? gf?én(ﬂ%h SP? %lkl)xp‘led%@tj V\Frs IIli]A D autlsm or
Aspe(rgdBS)syn@Bﬁet &Jucﬂmmsetrylald V@éld&iea@ss ﬂ@}ﬁl‘e@ﬁcﬁdasmdlzhecﬂ) aiith;;abuse,
npul se contr ol ease; intermittent explosjy

1rr1tag}h§§é,h(9§t11h y,kql(g:[gtdésfpé Ty f a%eoﬁﬁmﬂ%gtorbéfiwgqlsggmgg}p?e sclerosis,
anxi@ I U debrelss F#%,ﬁ@d@{‘n tndthe gfs%iﬂtysﬁnémmt 8FBrifible bow!

sthi zophre |a; tive inpalrnment; vascu
syndohene(iBS i ;gecaghirxiore disoplar assecibted sshqaat; edpulist borlm)lvdissase;

. ._syndrone, .t ne tatlons ADHD, e epsy,

imter g Gy U O P e RSP 950 gl gambling:

trich@lﬂﬂfn@eﬁﬁal' Ql@ AN 381 ?¥ﬂ§ (ﬁ"kchﬂoﬂﬁ&ﬁﬁ“ﬂl@d @%nﬂezﬁﬂiaﬁﬁfenﬁ vascular
di sease; Rroni ¢ fatigue syndrone; stress rel ated

dememt1go¢<1$@rtlveammlemsmtra@smatgt wéh Qowmus' syndeame, |t1vhs gﬂne rmutations,
ated W t eractivi

ADHIS A B R Rt St i PS5 RS, REHb¥lol i agitation in

dem&ﬁﬁ@ﬁ@ %lﬂieiﬁéld@dlseab@rbﬁwm Fadilguél bysldesrB@ RGeS related disorder; acute
behavi oural disturbances associated with denenti a;

strespsHaw bunatutdnslinssiercs asvpciaied with &HAraxis iyperagtivity; obesity;
bmgé %}% ggan(;rgﬁﬁ b%fhnﬁé FURLQL 3 e?ncfuggﬁls&ﬁers alV10ru9£Qi§Sturba cgs;

anorgasm a; delayed ej acu on; erectl
behadipafall dturbancedassdase erithi d@hﬂ:ﬁtla ai@hmrmmrlal dlﬁtgﬂﬁm:eshﬂﬂ&: elderly;

i bi do; or decrease asm c sensation, the
fear %{7%% IPHEPT &YRIOrS dear ,oﬁ Melh rePNRsa fMBHIOP an AT SR By
cjacifatidRe 51%9@1%%?'%{1&}’0&&5&5&%%& RbABCAHHor Al SrRARL YA o hbldo or

which is

decrahiserborigydnph sclyslasm filznykdhpt eompiipng edlamm@“u@td a patient in need

there P a thré?a{:peellilttiéa ly elﬂ}éct?\(f:ecae (Euarll Io c%)r%lpgl?n Per ¥ 1s 1- [8 (2,4-

dimethylphenylsulfanyl)phenyl]piperazine and pharmaceutically acceptable salts thereof, to

a patient in need thereof.

2. The method according to claim 1, wherein said patient is administered the

hydrobromic acid salt of 1-[2-(2,4-dimethylphenylsulfanyl)phenyl]piperazine.
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a patient in need thereof. 2. The nethod according to

claim1l, wherein said patient is admnistered the
whyawokrsori ¢ acid salt of PCT/DK2008/050271

| -[2-(2, 4-di et hyl phenyl sul f anyl ) phenyl ] pi per azi ne. 3.

The nethod according to clagm 2, wherein said salt is

crystalline 4. The nmethod according to claim 3,

mh eln said salt is ch ra terised havi najo
3 P8t ing ) fat g PG EhRE s O35 ™ 31
0.1 (ZC» . 5. The nethod according to cla|n14 mherein

said salt is characterised by an XRDP as depicted in
4. Fi Yy @ethod gecorthiag feelaine 3 aveariaisaly seb iaeharasterispdpyraving major
£0 [ to the patient
XROb Pkt WL QBT AR 1402 (GO S THEDIS, hoa
according to claim®6, wherein the patient is
adm ni stered between about 1 and 20 ng per day of the
5. hyHhowedail accpgiing safleinpft, wherein said salt is characterised by an XRDP as
di met hyl phenyl sul fanyl ) - phenyl j pi perazi ne
dqn&a{%ﬁg§h§3 The met hod according to any of clains 1-7,
mhereln said patient is admnistered a therapeutically

effective amount of conpound | provided it is not the
f r Ee pgthed @pcqrdlpg 1q nys0 claims 1-5, wherein compound I is adm1n1stered to

the pgﬁé.fﬁtnhﬁllupaﬁ%yb?&ﬂé@ﬁ]ygd Qenyl ] pi perazine in a

non-crystalline form The met hod according to any
of clainms 1-8, wherein said patient has preV|oust

eji ve di cation |s stJI recejvi fqr the
7. ¢y Wﬁ&d?egea?wg 8 tfa?‘é ﬁaﬁf%ﬁ %‘ﬂi redgheiepn about
1 an(PQO hRdies agh 6Othe h%ogl%na@ a&@%ﬁ@gf {2{?@1&1%@&16%%}lﬁﬂfanyl)

sl eep or sexually rel ated adverse events
phengflpiperapoantally, which is

| -[2-(2, 4-di net hyl phenyl sul f anyl ) - phenyl j pi per azi ne

and pharmaceutically acceptable salts thereof, in the

8. Nemky methdd QcairdiNB e SANSIHSmk L7, WiRrdih Sat Pefiént Q§ adninistered a
di sease sel ected from circadian rhyt hm di sor der;

theragpyticplby pHfp@yejamona of wglmyn@éprovrﬁs‘éﬂw mal the fisadasesol 1-[2-(2,4-
dime p[LOIYe ﬁl%rﬁg)lpg%)fﬁgje%?ne 1 a%%'ﬁ s%aq{uqee fd br egt hi ng;

a sy evere epress dystf
dlsorder cyclothyn1a exhausti ve depreSS|on atypi ca
ressi on; nood di sorder associated wth

a
9. ge ke methed qoqasding 4 any Aliaieys - osredn said PR bas Prswigusly
recelgé@&%gﬁﬁtmﬂ o Wi '}Ecéii\eﬁ% ﬁgﬁirq’ﬁb trédtﬁgﬁt%f%g’i'dsd? Qse which

depr essi on; " paedi atrlc ressi on; post-stro

medidgpmess @asedpenr¢duced(e-hos tqdmescteas@mmahsadl)c@lsph sleegor sexually
dj sor der; seasonal af fective disorder (SAD);

related AqveSEiC¥eiSind agitation in dementia

10. The use of compound I, which is 1-[2-(2,4-dimethylphenylsulfanyl)-
phenyl]piperazine and pharmaceutically acceptable salts thereof, in the manufacture of
medicaments for the treatment of a disease selected from circadian rhythm disorder;
difficulties in falling asleep; nocturnal arousals; early morning awakenings; sleep-disordered
breathing; hypopnea syndrome; severe depression; dysthymic disorder; cyclothymia;
exhaustive depression; atypical depression; mood disorder associated with a generalised
medical disorder; substance induced mood disorder; recurrent depression; single episode

depression; paediatric depression; post-stroke depression; peri-, pre-or post-menupausal
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or Alzheimer's disease; conpul sive and attention

spectrum di sorders in ADHD, autism or Asperger's
waeyndnase7 | eucariosis; small vessel disease; PCT/DK2008/050271

depression associated with abuse, irritability,

hostility, sleep disorders,3fatigue, Huntington's

di sease, nmultiple sclerosis, anxiety (anxious

ol G b BBl e Riarinebis (RaPT g af S aPlayyh BF bementi

or ABh&IBIEIdisREROEApE S vihhd atRAlkiBh shatRuhSEsSHO&E I®ADHD, autism or
di sease; intermttent explosive disorder; kleptomania;
Asposgar sriapdramep lupasiostsi el gessel disegse: depressennt assemiaipd with abuse,
o ti Ve .Sy 0 1l 7.0 a2 mld.c j &1 .
e B o P T R Bl Tl PR e POl frosis,
anxid$ sOXicak edprebdidn) Douin, Birsyinbe gaseroirdt@inglanet otiadabRiswl
ADHD ggileps , traumatjc brain in!ury or Asperger's
SYndE‘WF‘d@_B - 2CRY Y B ALSaler agPeiaies gth vy dnpwss somied disease:;
e o S P 200 EiepFlN AT, By P Lt Do TR A Bam il
trichotilEuhdnta; megitsteapmptoassalcschizephraig;miHPAe gt g impairment; vascular

hyperactivity;. obesity; bjn eat i ng; .anorexi a; .
demggt HERI S PBAIEN O Arerbiatc LB P S BafER G Gpigcne mutations,
ADHD pHERING S inat ReAN iﬁﬁﬂg%r ARt RAPEES MRS ARFHOR Andhfifhtion in
denment’i &, behavi oural” di sturbances in the e derky;
demdngiarang fAlfhoymerds diseae; difored Evignoswdrdnaeirstross rslateididisorder; acute

roomns; ., anbl yopi a; anorgasm a;  del ejacul ation: o
sresAEER) PR Bl A EEMRLu PN T Flharh S Ny Rtiy: obesity:
bing®EQRSMndrO&S; Wflinlid BéMOsa; @6ndleCdicadad begasiml @isturbances;

sensation. 11. The use according to claim 10, wherein
behagioriib distnrbances as5ecidod W@t@rc@me@tuagqeaa\ggmrpl @spturbances in the elderly;

- (25, 4- O i ) 1 pi .
fear e dodk o oIRRIGK PE OY i LU ARl ASELRRL Biyed
cjaculaiont yietidleldys@nctich; dddreastd db@ocaindimg drgasal; ddsnol Abido; or
wherein said salt is characterised by having maj or
decroapgsporgatikis SesaBog 9. 73, 13.78 and 14.62 (2Q, all

0.1 (2Q . 14. The nethod according to claim13,

wherein said salt is characterised by an XRDP as
11. dephetedceordifigdochig.101Gherdineoupeund Eortbe hgdrobroemyaod salt of

25 R S it © 2 um ¢ dose Tor
| -[2-(2, 4-di et hyl phenyl sul f anyl ) phenyl ] pi per azi ne and
pharmaceutically acceptable salts thereof of about

12. 1-Blee vrg.ateordingdo ykem dd cwhetemgatdsaliliaenystaBinewher ei n t he
drug conprises between about 1 and 20 ng of the
hydr obrom c acid salt of

13. | - TR (2, Acatiimtib ¥laphanywhettinanid sapheehtriddried 8% haeing major
XRDP peaks at 6.89, 9.73, 13.78 and 14.62 (°26), all £ 0.1 (°26).

14. The method according to claim 13, wherein said salt is characterised by an XRDP as
depicted in Figure 3.
15. The use according to any of claims 10-14, wherein said drug is a unit dose for oral

administration of 1-[2-(2,4-dimethylphenylsulfanyl)phenyl]piperazine and pharmaceutically
acceptable salts thereof of about 1-50 mg.
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17. The use according to any of clains 10-16 provided
conpound | is not the free base of
wo 2§02/062174- di met hyl phenyl sul f anyl ) phenyl | pi per BZT/D&E2008/050271
a non-crystalline form 18. The use according to any
of clainms 10-17, wherein thg nmedi canent is for use in
a patient who has previously received nedication (or
is still receiving it) for the treatnent of said
di sease whi ch nedicati on was ceased or reduced (or has

l6. t Ole@us'é%@&ﬁﬂm@rto cReHAas dx\/h&@ﬁi th® dﬁig%ﬁlp@l@esS&X\Ué’érﬂ aout 1 and 20
rel ated adverse events. npound which is

mg of Iqezlmzomomiq@tmgﬂltmfén&?r@hﬂ dlamvh»lmﬁwl]fw@@hwllp@we
pharmaceutically acceptable salts thereof for use in
the treatnent of a disease selected from circadian

17. r hyhdumecicsarthgrio agh f ¢lgiuistioess provided comgows] leepot the free base of
nocturnal arousal s; early norning awakeni ngs

1-[2-€4, éé‘ﬂnaﬁhxl@ha@ﬂ%famlé@%eﬁﬁwerﬁ%% Bhe aon;ywaﬁag%;fog%v ere
depression; dysthym c di sorder; cyclothym a;
exhausti ve depression; atypical depr essi on; nood

18. di ‘Slor greracasdmgitatmylofdloimsal OgEh evhatdis thd meticanaint is for use in a

sub tance i nd ced od di,sorder rent
Patlea%%ﬁ%g%% IJRY1oWs Y]&fcéwéﬂ E@“ﬂ% é%%tilgﬁcelﬁ%dﬂg? tﬁ% treatment of

said GiQRIsE %ﬁc@ﬂned-l@aﬁohsﬁa[s@é@seqe)m&ﬁ@éd)(br hREM! e ce@sreﬁ OQEeduced) due to
post menupausal dysphoric di sorder; seasonal affective
sleepdirsexuidly r¢lgimdpdversgevstsi on and agitation in denentia
or Alzheimer's disease; conpulsive and attention
spectrum di sorders in ADHD, autismor Asperger's
19. SYQ8mpsEid 1, GUEAis qugz ,Asdiideth mﬁﬁbulﬁﬂnsjggl@@yl]plperazme and
depressi on associated with a use irrita
pharm@wppqtlbyaccgpt@lgp sglisdbergel for uspedp,t]gq,@eatmglmqf @1@qse5selected from

cncag an ?gft d]%ﬁraérphl?f,iaﬁi!u%rﬁ %lﬁ{lph gﬂéégg%lgct&%{a WSls; e%rly mtornmg

folrn |na
awak@mnlgs rslldepllllﬁ)rﬂm&‘d bieythile h?pc(ﬁn%};yndg@ﬁarsa{fera dxpressyon; dysthymic
di sorder assocjated with pain; inpulse contro

disordprg gy ethymyg; @F?ﬁ“ﬁ&l%@epé%ﬁﬂoés%‘twc%h depregpn; ReistHF asociated
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autlsmechra"e@drg@r s 6y s me dlewtagiosis:r el vossal é§saseb¢lnmeswn :associated with

abus% Hbré?,bl 1in, Vﬁtfﬁy, SEGSE a%sorcFeBs ﬁa%&ug al%l?rﬁglgé)él M Oglgg(ase .multiple sclerosis,

anxiddy(dnXicus ASPréOSEi), S, qiaﬁi mdché pistmntesahaVicO b 1aﬂ1table bowl
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stress; stress; burn-out; insulin resistance associated with HPA-axis hyperactivity; obesity;

binge eating; anorexia; bulimia nervosa; conduct disorder; behavioural disturbances;
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ej acul ation; erectile dysfunction; decreased |i bido;

abnormal orgasm |oss of |ibido; or decreased orgasmc
wa@esngastison. 20. The conpound accordi ng to cl ai PE/DK2008/050271

which is the hydrobromc acid salt of I-[2-

(2, 4-di net hyl phenyl sul f anyl 3phenyl ] pi perazi ne. 21. The

conpound according to claim 20, wherein said salt is

behafphl ishiBige S&ociiEd SRR SERM b ML RuofeSf the elderty:

fear mn ) radeSof @levBtoB fea? of Small Poohs; amBlybpiaddndrgfdnia; &ie'layed

. 23. The conmpound according to claim 2
eJaqu\mmePIi@ctslaudarsfymttonb deqrppaedbibidei dhagrp %aasmﬂnmﬁhbldo or

e 3. 24. The conpound according to
dum%ﬁgiéégg?ggﬁgagég23 in aunit dose for ora
adninistration of about 1-50 ngy
tz (2, 4- d|nethglphenylsulfanyl)pheny ]glpera2|ne and
20. ph %%@@%ﬁupéépw g8 Leppapll 3 which & thp Bydigpronsie aciggalt of 1-[2-
SRR 4, wherein said unit dose
(24g0nprlgmgﬁggga é a%ghﬁ&? aﬁ% 20 ng of the hydrobromc
aC|d salt of |-[2-(2, 4-di methyl phenyl sul fanyl) -
erazin 26. Th onpound. accordi ng..to any
21, b PR e Bhi 3515 56 el 20 VARG LOCRG e BHLS of 1.
[2 (2, 4-di net hyl phenyl sul f anyl ) phenyl ] pi perazine in a
non-crystalline form 27. The conmpound according to
22. anYhao¢onepaindwcdading té opinug &, wiereinesaidrselhineharacesfrised by having

ma BRI peabGR e R P1F o Wl B g B COE ol cease

whi ch nedi cati on was ceased or reduced (or has to be
ceased or reduced) due to sleep or sexually rel ated
23. adVks senporedesc2éing A pleinh3d, Wircinlseidtsak &t ¢haractepisedaby an XRDP

sel ected from depression, anxiety, abuse or
asm?ﬁgéﬁfgr 2 conprising the adm nistration of a

therapeutlcally effective amount of |-[2-
(2, 4- dlnethylphenylsulfa I)phenyh%plpera2|ne and
24. phBhmecreraung aF¢ayd 188 tepha Céa@éllt%z iRarudifdose fof ot i ent

558 LRG0 AL RS SR B TS g

phmﬁm@wnmﬁnxmmﬁnmaedMQHBQes& whi ch nedi cati on was ceased
or reduced (or has to be ceased or reduced) due to
sl eep or sexually related adverse events. 29. A use of

25. :O' gl;?e rréc%mepdbtu?ga {d;éﬁhg'ﬂ&aﬁln% uh T Rt ih RBRNN ] R PES G A€ bERken
about 1 and 20 mg of the hydrobromic acid salt of 1-[2-(2,4-dimethylphenylsulfanyl)-

phenyl]piperazine.

26. The compound according to any of claims 19-25 provided it is not the free base of 1-

[2-(2,4-dimethylphenylsulfanyl)phenyl]piperazine in a non-crystalline form.

27.  The compound according to any of claims 19-26 for use in the treatment of a patient
who has previously received medication (or is still receiving it) for the treatment of said
disease which medication was ceased or reduced (or has to be ceased or reduced) due to

sleep or sexually related adverse events.
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acceptable salts thereof in the manufacture of a
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wo panamoespT essi on, anxi ety, abuse or chroni c paP@I/DK2008/050271
wherein said nedicanent is for use in a patient who
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medi ¢ ased .or,.reduc r
- orAiahely SRR Red s eE R Moot oSl PR L ebuse or
chroﬁb‘ ﬁffnsoo sing the administration of a therapeutically effective amount of 1-[2-
d|nethylphenylsulfanylfpheny ]plggra2|ne and

(2,4- émsﬁﬂmd@@w S@Hﬂm)pa@@élmﬁé%nes%dt@laﬂnw@ﬁa cAccepsable pplts
theretopﬁ) 4 éaﬁﬁhpﬁq{ee@ the?eo% Wit s?t% %%rﬁqlag g‘?e@lo%ggfrmgéesfte%r}nedlcat10n

roniC

(or 1qosrtﬁlvneeais1lng it) éarehy ecatiedi mhidcxtise(a@er whﬁ:hsﬁedhdaur)ﬁ ek ¢eddgd or
the treatnent of said di sease whi ch nedi cati on

redu%éé%@%é@ §c 67aspé QUtcaHCqdd Auh ipssigep Baerahy aelaisd adwutrcagnts.

due to sleep or sexually related adverse events.

29. A use of 1-[2-(2,4-dimethylphenylsulfanyl)phenyl]piperazine and pharmaceutically
acceptable salts thereof in the manufacture of a medicament for the treatment of a disease
selected from depression, anxiety, abuse or chronic pain, wherein said medicament is for use
in a patient who has previously received medication (or is still receiving it) for the treatment
of said disease which medication was ceased or reduced (or has to be ceased or reduced) due

to sleep or sexually related adverse events.

30. 1-[2-(2,4-dimethylphenylsulfanyl)phenyl]piperazine and pharmaceutically acceptable
salts thereof for use in the treatment of a disease selected from depression, anxiety, abuse or
chronic pain in a patient who has previously received medication (or is still receiving it) for
the treatment of said disease which medication was ceased or reduced (or has to be ceased or

reduced) due to sleep or sexually related adverse events.



