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WO 2008/ 037258 PCT/ DK2007/ 000419 1
[2-(6-flouro-1Hindol - 3-yl sul fanyl ) benzyl ] net hyl am ne
wo ovosobmss t reat nent of affective di sorders Fi ebdr/ok2e01800419
invention 5 The present invention provides conpounds
useful for therapeutic trea#nent Background of the
invention Sleep is a vital factor in many affective
di sorders, such as e.g. depression and the treatnent

¢ on . | : . .
(235A8Bre2HaBpoteV Birady SERp 2Bt bl SBE B
tr@'éﬁﬁéﬁi b%fféﬁvé%ﬂ%?déré)at' ent suffering from
depression to seek help. In light of this, it is
i mportant that any medical intervention of fered to the

depressed patient aneliorates the sleep disturbances
Fielddf theinventioy, that it does not itself add to the

B e e S b i

medi cal treatnent of affective disorders includes
conpounds having , the effect of increasing the |evel
Bagkeropmndof {ba MyeBLQBr ot ransnitters serotonin and/ or

Sl&ﬁ)r iad R/?[ngit abBEid ﬁaﬁ}hgff&"u% HISOH%%O bﬁ(ﬂ’l dsheg. fd@ﬁﬂéss‘i&ﬁind the

canents ;are used for the treatnment of
trentndent widéeessiant Irafabe sleep disdiption dsaa majar hﬁmpmof@PN@MO?
referred to.as ,."anti dtﬁgr essants"

anéﬁlﬂglé 415 p}gasllq?grgesrﬁ]gtboaﬂ § GRUSSS ﬁlcﬂaaatét sgg}e%%g %‘ror\g c%gresswn to

se@l@ﬁ&% ORilfEht SLBIskEs inMbirRint BhSaryIRlidal \i\lﬁtbﬁllanﬂldiﬁcbﬁﬁs@ to the
evel  of serotonin, well- known and narkete

deemmd| regiensfanyghiorsies the sigere d@%batnapwdaﬁ@rtaﬂmlmdkéw fleesaiod
1
1ts€§ﬂﬁ§l ﬁlg sle e§§ g?qﬁéer}{?e TRl F biife hEHIR 12K $od tHE 'tr@éﬁn%ﬁf

evel noradrenalln one exanpl e
otBdr affatefe disor@boxetine. Ot her conpounds i nhibit both

t he serotonin and the nagradrenal.in_ reu e and are
of P BedisAERRIT P R DS EES GpATS having
thd Effé‘(ﬁ? of nc%g%g%%'ﬁy@l dfﬂﬁé MR ERE ﬁ&%&r%nﬁﬂé&s serotonin and/or

oxetine e group of medi canents
noredrexaliad in the éxalnrlDes(pyrc Ithecfaairthatgbese TGA)cansenig ate ugedioethe
n the

[ at nent d and nenbers
g e TR SR 4RSS LRRS ks
“oRAAHBSAOIThE IR Midd PresittRaiene ﬁfoe@ﬁn@nnau&egelwlae n
receptors, such as acetylcholine, adrenergic an

semtsma mup@lqeenlebtt@lss(s SRh whigh iserease thangvsi of W@Oteﬁme?}’?ll“o n

RS BB PR R O AN AR GG

se@i‘éﬁﬁdl SBI@B@\%Sncﬁr@cﬁﬁhdlﬁl ieeptakgiphiditals @RIpirzesasd fhedevedbf
noqg(?rgnahn one example of which is reboxetine. Other compounds inhibit both the
serotonin and the noradrenalin reuptake and are referred to as SNRI. Prominent
examples of this group of medicaments include venlafaxine and duloxetine. Finally,
the group of medicaments referred to as tri-cyclic amines (TCA) is widely used in the
treatment of depression, and members of this group of compounds tend to have a
broader pharmacological profile with an effect on other brain receptors, such as
acetylcholine, adrenergic and histamine receptors, on top of an inhibiting effect on the

serotonin and noradrenalin transporters.
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anti depressants. In particular, SSRI, NRI and SNRI are
reported to give rise to problens with sleep

WO miosioai2son and nai nt enance and probl ens w th PCEDRRE0/000419
are often reported, too [Int.Cin.Psychpharm, 21
(suppl 1), S25-S29, 2006]. Others report that 5 such
conpounds give rise to supp?essed REM sl eep, increased

o i S arE Ehe S B SRR b o mos
an{lb'lénﬁ?%f o6 1A Pt Mlat! SIRIENRI and SNRE 3% pSrte 2O M5 le rlsletto i's

all'y specul at ‘ed that the adverse sleep effects
prd:rlens: wtb@@ebynltlgwrmndam&l@wnmcemé PEoblRawitE degorgya are often

re%%J@g F@g 337[ %g %dssvyf}#?lzfz gs%p 1 )%95”85@ 5006] Bthers l‘@port that

sudh Edrhisauadsl bfverisk pd ﬁ@iptdibd&EEMMe@hlmreasdfd dédpylatency, less
sel ecti ve 5-HT2A anta nists, are ective, i £l
efficienteloep nigcieaws 18 pggv éW%lff‘élélb‘%Sdind;{“f%?P%@n of sleep

[H?t?éﬁ@?ﬁéﬁ?% fx@%,n%gor 943.8¥6k@oiNgs in rats. These

ons are confirmed by clinical
f i ndt isqgenerly apeselatad, that the &ﬂi@ﬁseasﬂﬂea@éﬁqcts fare ¢paseddaen

ase the e t .
SUgAE g T ETon TePRER oty RTrar AR e g R eloee
36%6% 6%9' bzo@@tthaf Rer34if AP EHadul oy ipipelidiRE Swhich are highly selectlve

[d Neur ophys. 113, 429-434, = 2002]. Nefazodone,

5- H&t,emtagmmtmrp@ffediveanmmsmha sipsawaverieepi c%ué%uoeslfantihe
degfe%ﬁ%lg (ﬂ} I}u'n? g{“ %\gake% r%g H?A Tﬁllegeeﬁgtcﬂhﬁﬁl m&v'aﬂons are

0increase s
coffifthéd by Elnied) dintiigal R1RE1L%1$IL @epHT), fentagomibt tl(as ibechustevirhie

1nglg£]et}rle %t[qh%igg; E;;engqeéiqj@ 34@,@6 slg;’i%/ 1%21’3%1{, ﬁi@&éﬁ&ieep duration,
angd g lefod sud tl@?( glge;gglgﬁ%ﬂneh\kﬂzm qCYzQ WeQFonh€ 113, 429-434,

serotonin re een s to | nprove the
2(16)|2] Nedadodose (arpesent-hﬂxﬂiﬂ(l‘&lr of ﬁ-fﬂl‘z&@iﬂd @rvsqak and bt the serotonin
emat yre nDrnln sound sl een _and
anidﬁfl% pegpdiggaly) wup gff %&@ Bht H’t“?ﬂ Eﬁl%?% GPORR I IMCEEgSe Hedp
conflRuikP4hd t%%?ﬁ]aM Il@ﬁ% AR Vand to RetiuRe SheARin ¥R HE hWalkdndRS [Biol.

suggest that ntification of conpounds havi n%
Psyohintihi 4, Bdﬁy1%9&]e%unlbtt13’t tiezodens vdnetnis aridHdpa antagonist and a
Lin.reu
SR D AR B, PSR ER  od Be iptu
schbf HA'S? (dld‘e@%ﬁms)@fnddﬂ{@ t(pt‘éﬁladirs ﬁfodlﬁhg awakminngastack of.

depression, w thout or wth ced adyer
sognd sleemandinitighiag sleap) [Fsyalyes Ell(ff UrQsgl SURE 1§ %ggl;ed
pati Al Se ﬁﬁ&fﬁg %ﬁ[ﬁé&%ﬁ%}lgl - Iggéﬁ ftl?aft t&qmﬁﬁf&‘aﬁoﬁ‘@f/ I ng

noradrenalin re ects brings
o&atpmmhdﬁh\awmg:aremhﬁnuory ¢ffeet bethelsetonio amﬂomhdrmalmumake
ethera euti.c, eff

IS the caus
incp @G YO ot Fhle PUBSET St trevey SRElP RS FPfpounds suitabe
foE MV mertlo8 fog@?ve d&%&d&b a0 ased. § ARbfessibn Ivithdde bEARRA
eart rate, vessel ‘constriction and a consequent

reﬂ@ea@asctre@?leasefﬁ@rs/, prebereinhe stegp qgality of the depressed patient is
even improved.

The use of compounds having noradrenalin reuptake inhibitory effects brings
about an increase in the level of noradrenalin, which is the cause of the therapeutic
effect in the treatment of affective disorders. Noradrenalin, however, also has

peripheral effects, e.g. increased heart rate, blood vessel constriction and a consequent
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increase in blood pressure. These peripheral effects
transpire in the adverse effects reported for
woeriadsasal i n reuptake i nhibitors. Venl af axi neP@nK2007/000419
dul oxetine, both of which are noradrenalin and
serotonin reuptake inhibitors, are reported to give
rise to an increase in bl odd pressure [Curr. Ther.

. Res. ;. 22-540 . ip., Psychi atr 59,

ingg 3 ooga et int oo S il g eftcts

repb19dY RRBbiadrenhliG CouPalt inhalichrs. "V enPerhtiB bisd dhlbLathy, both of
suffering fromincreased bl ood pressure

whieh g raspdrpualigy andsegptondp grapfaje ipfdbitre, arg yepgEed fugivaise to
arﬁﬂtzl%g&nih)%tlocbdggrﬁstnsggen[ﬁugﬁ e A RS NGS @29-%2??%&52 .:] gl fn Psychiatry,

receptor) ar give riseé to
5% 292408 aA1998h Aamthctease mdris@hpressure is ghodtiléroatid in geharel and in

ressure due.to .10 reduc flow resistance[d i.n
bR sty S0y 5% st DlaadEbtamate PGS af: clderly
pRPREMVRHHHiQNS. suggest that the identification of
conpounds having an inhibitory effect on the serotonin

and/ Antagornistd o€ el alphan ednenerkis re¢aptadabiavaptonrarekndwmtosgive

.recept.or anta i.stic.activity woul d.provjde. conpound

el PR SR BB afd REieomisitentrebicbh RibESs BEPRRE Ao

e84l fRSy RsBitand&]RTRSTeR D6, W 1NPUI3, 090445 Wi th reduced
adverse cardi ovascul ar effects, such-as e.g. increased

bl gloliheﬁarh@sfs dindings momn@tiﬁaz wgglaﬂt thed thendeniffisatiemef on
[ . 0 4 [ '
BRI RS L B let el og R BR i apr bR RN Bopige

inR@AdbiraibA fwithla & Preceptor antagonistic activity would provide compounds
fluoro-1Hindol - 3-yl sul fanyl ) benzyl'] met hyl am ne are
S, an:él

suitablstforiha treatmsnarbafifastivoiis 38 et dpprgssigns grithout or

OB ST O g RIS o
di soTlieinsernaionhl gsert aplicdepn polslisbed as WODBOI0EH45E discloses

i nvention The present |nventors have, surprisSi nrgl Y.
thﬁt(ﬁ?ﬁémt%éltH‘E@O%éS‘flf%DWH amigg dervatives, and in parficilar [2-(6-
ulf N . : -
L B LRI o8 0 4 SESSED 2L o
aridrrotimiblyoalso acojadtealin foupfERAirduiitg® Milstcompduadspo¢ end tabeA

P B e AP A e B aBPrncHeR ad Rt Bion T cauci ng

sl eep rel ated adverse effects, or even inproving the
sleep quality of the patient, and/or avoiding or
Syravhaey efthednsentiascul ar side effects. Accordingly, in

one ' i ' r d I,
e SRR B ST P e R0 5P
ylydlfahg)ewmbfb]bﬁﬂ@y binirR! iB ¥ pofi feot¥iin2ORRAIRSARDRor, a potent

PCT/ DK2007/ 000419 4 N S\ _
noradrenalin reuptake inhibitor, a potent 5-HT,, antagonist and a potent o4 receptor
antagonist, and as such useful in the treatment of affective disorders avoiding or
reducing sleep related adverse effects, or even improving the sleep quality of the
patient, and/or avoiding or reducing cardiovascular side effects. Accordingly, in one
embodiment, the invention relates to compound I, which is [2-(6-fluoro-1H-indol-3-

ylsulfanyl)benzylJmethyl amine
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provi ded said conpound is not the free base in a
woensosist al line form In one enbodi nent, the POUBRR00G00419

relates to conmpound | for use in therapy. 5 In one

enbodi nent, the invention rglates to a pharnaceutica

conposition conprising a conpound of the present

invention in conbination with a\QharnaceuticaIIy

acceptabl e carrier or excipient. \yn one enbodi nent,

the invention relates to nethods /of treatnent, the

met hod conprising the adm nistraN oR of a

therapeutically effective anmount onpound Ito 10 a

patient in need thereof. In oneSEmMy ’nent, t he

invention relates to the u compound | in the

manuf acture of a nedi cany Fiyures 15 Figure 1:

X-ray powder diffractogrs fjhe a formof the L(+)

hydrogen tatrate salt " Figure 2: X-ray powder

di ffractogramof the (3 forn1?I the L(+) hydrogen

tatrate salt Figure 3: Ef f ectl] of conpounds of the

r . i

B U0 S O SER AR ST ppout 8RR e
baseuentomerystalledbmt.am ne 20 chl or di azepoxi de i nduced

hyper acti vity. Fi e. 5. Effe f conmpou of &

oy ool TR Hierong ARt s SSBRPPH Gror Bregrferepy
Ef f efatche @mbeanRNES irvbntidiEreRi@S6 AlphbfyART @M c®fposition
stress-induced hypertherma Fiqure 7; XRPD Acetic

comirtpings ¢onpobng of rerpresest wMvepiion 18 comkpptipe stihe@ aci d

salt 1:. 3-f ' " D propionic acid salt
pinhespiibu b das Fhl B 8 nonts” o H gure 10:

XRPBn2mb yeibodimdns,aheinventiorolalesstametiods of Fiegturent, 1e method

XRPD adopic acid salt 2:1 a+(3- org ,Fiagure 1%: XRPD
cogpnrising the pemupastration of ¢ heranepticatlypiftegtiveamoygs ot geppeynd I to
aﬁﬁieﬂt %@Ae%d?ri(e%eo%ﬁ'form 5 Figure 14: XRPD fumaric acid

alt 2:1 a+(3-fo

rm
In one embodiment, the invention relates to the use of compound I in the

manufacture of a medicament.

Figures

Figure 1: X-ray powder diffractogram of the o form of the L(+) hydrogen tatrate salt
Figure 2: X-ray powder diffractogram of the  form of the L(+) hydrogen tatrate salt
Figure 3: Effect of compounds of the present invention on sensitised amphetamine
response in mice

Figure 4: Effect of compounds of the present invention on amphetamine
chlordiazepoxide induced hyperactivity

Figure 5: Effect of compounds of the presents invention on mouse marble burying
Figure 6: Effects of compounds of the present invention on stress-induced
hyperthermia

Figure 7: XRPD Acetic acid salt 1:1 a-form

Figure 8: XRPD Acetic acid salt 1:1 -form

Figure 9: XRPD propionic acid salt 1:1



10

15

20

25

30

Figure 15: XRPD fumaric acid salt 2:1 a-form Figure
16: XRPD fumaric acid salt 2:1 y-form Figure 17: XRPD

wo pomsnss@aci d salt m xture/ solvate Figure 18: PeERBR2007/000419

maleic acid salt 2:1 a-form 10 Figure 19: XRPD nmal eic
acid m xture/solvate Fi gurg 20: XRPD mal onic acid
salt 2:1 a-form Figure 21:”XRPD Malic acid salt

.a-for ' e, 22:. XRPD.nmal i,d salt 2:1 a+(3-form
Fl@rﬁgpﬁiggbg&%()%}sf’ utyre acléé?lf?é 1 y-form 15 Figure

: KRR xhehe Figure 25: XRPD
Flé‘#atlarl C %dg&scg&%djsaﬁ? ga?grm Figure 26: XRPD oxalic

Figwrt d1 23 {RPI2 adipi-dead sult 1 Gufioem27: XRPD oxal i ¢ acid salt

2:1 (3-form Figure 28: oxalic acid salt m xture 20
Figyrg uk3s XRPD adipiccacid sadfiZal %ﬁPWZ 1 a-form Figure 30:

XRP aci |1 ~( F| gure 31: XRPD
Figy gél gﬁgﬁ %H?a]lc(%cgiasfﬁzf |gure 32: XRPD sebacic
F1§§r\aq55XRﬁ’U‘fuﬁa¥1rc%ﬁ%|aMint oc-fEhﬁlUfe 33: XRPD succi nic
dsalt 2:1 a-form 25 Figure 34: XRPD succinic acid

Flgla‘etl&XRRBfuimatm adid gaJTkIS?EOrIKRPD succinic acid salt

u RP |n|c acid salt
Fl%h‘r?tlang;lg& EP‘E{*’@‘C "‘ﬂ)égqﬁ /%&% hydrochl ori ¢ acid
Flgalfetlslx $091e8 ackd W@l%ﬁfor%RPD hydrobronic acid salt

Figure 39: XRPD neso-tataric acid salt 2:1
Figuit dOnXRPDymakeicldid RPDermobwie at ari ¢ acid sal t

FigRg e KRPD RASBIACLSU il 08aci d 2: 1 sl t a-form.
plgu,g%e D%EB gird%ﬁl@ﬁofok acid salt mxture/solvate

Igure dlnet propionic salt acid
Fiphirst22r BIRPO) watie aciffisgtn g 04443 f@ﬁﬁiPD glutamnic acid salt

m xture/solvate 5
Figure 23: XRPD malic acid salt 2:1 y-form
Figure 24: XRPD malic acid salt mixture
Figure 25: XRPD glutaric acid salt 2:1 a-form
Figure 26: XRPD oxalic acid salt 2:1 a-form
Figure 27: XRPD oxalic acid salt 2:1 B-form
Figure 28: oxalic acid salt mixture
Figure 29: sebacic acid salt 2:1 a-form
Figure 30: XRPD sebacic acid salt B-form
Figure 31: XRPD sebacic acid salt 2:1 y-form
Figure 32: XRPD sebacic acid salt mixture/solvent
Figure 33: XRPD succinic acid salt 2:1 a-form
Figure 34: XRPD succinic acid salt 2:1 B-form
Figure 35: XRPD succinic acid salt y-form
Figure 36: XRPD succinic acid salt mixture/solvate
Figure 37: XRPD hydrochloric acid salt 1:1 a-form
Figure 38: XRPD hydrobromic acid salt a.~form
Figure 39: XRPD meso-tataric acid salt 2:1 o~-form

Figure 40: XRPD meso-tataric acid salt mixture/solvate
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Detai | ed description of the invention Sleep patterns
vary widely fromperson to person and al so during the
wo dos/osasy of an individual. Typically, an adeCT/DK2007/000419
sl eeps 7-8 hours a night, whereas sone needs 10-12
hours and ot hers again can ke do with 4-5 hours. The
anount and the quality of the 10 sl eep should be

suf fj.ci or t sl eeper to feel rested, refreshed,
ity epd0in 2okt LB oot ivi 1y
FRERAUIANKRPD pRspBericlaad silymiarepenatant i fi ed

subj ecti vel e. the subject at interest scores

! I.' . . ] )
Figpres's: XBD E@—@meﬁql propiec salt aced mixwe/soletnet er s
ClA. g’hﬂﬂ) . 3 ' ived. Cinical
F g%r@é usedgﬁl\é\%ﬁglg?e&ﬁﬁ%% mggélggﬂtehe Pittsburgh Sl eep
Quality 15 Index. Alternatively, objective information
be obtai ned by nmeasuring brain activity

Detatled degaintion alithe MeRGON EEG) . muscl e activity

I j Al Qg LCal
SIS BELAVEP WA ol fokson (8 peROR SEAMY CRMELIAOLER of an
indivadhtail. fTypatallgrancfduiti steeps 748vimuts/peight fvhsteae pomé neads RENI2
and npn: REM s| eep have been ef | in ma l.s, apd
Qe TheiS HearE RN fo RS B9 LIS UFRN 261 BsRlbA the
s16&f dhoM HRYuffdSént FHGhE OMephd RGErdfeal RreehaSar®ble to perform
measur ed by _EE%ﬁ@& mlar to the awake state, and
the mestcflaly ractivity Adaduateliet i vi ti es, such as heart rate and
respgf.at i on.. . Thi f 2p.) S associated. w t
oy SteRbl Dy P e S BRI s RS R e scores
hinBeK 9r Brigin warddng: relSoint Reidnsdi@e descaibirg i@ vothb8leepand,

is.defined by slow and high voltage brain waves and .
Parsrdvesh Cotsal Eoorstused tckle T\ ATRSD Red fhe Fitisrghdlop Quality

o2, MUESSHS By 08 1S9 k2boy RIS LGPy,
actigrty &lectroestaphalogiephpr Kit@) sescliakevigh @hetrdmybggpbhEMG),

ngn- REM _sleep, for instanc row h hor .1s bein
o BRI TR RivanE e T & SEBOVREH: ERg Qiecve
quRtiAEARE JrsRED Aol t9SRI0Tdleep RiceREM aPhRREM SleS) BRR been
consisting of  five different st a&%; emer ge, four

dedimad Rammgrwéﬁgnéﬁ&e@d@ IrmEnans t R ¢ i;bEyelM@M@mn? geeruis
iy fa iR Pilet bhiE P& tat Beb G REERD i p e

avidkeStadg Ané Ridpdl £ SuRRbmic £AIFRIce XA YEhéRt 1¥6 andtra@fraBon. This
and 4 are characterised by sl ow waves and _are of deep

type ebfleergs agecntadsvithmprEpMrizoaiahey oy von@Itn Fppbgitary muscle

. Q 1 .

RETLPRIATLPI0 e 32083 A0 o gt i

valiagdibrain wadis\aind tled sutqomgic estvifies) sudhhes heak iratg asd Bloedt o

t 1 (sl | at | ow th h 2
PIESSCEE, DS 1% 0% TSR T B 5 o6 AR (R H Rl Of
s18dp 8Pis Rl BVEEt cdPihin] R5IBFAGE PR 1Ak PUAE d%latﬁ@% nbnREM

Ti?é pattern varies fromperson to person,
sleep, for instance growth hormone is being released during this type of sleep.

When EEG is obtained from a sleeping subject a pattern of sleep consisting of
five different stages emerge, four non-REM stages and one REM stage. Stage 1 shows
a slowing of EEG activities and is the transition from drowsiness to light sleep. Stage
2 shows an emergence of sleep spindles and K-complex wave forms. Stage 3 and 4

are characterised by slow waves and are of deep sleep. Stage 5 is the REM sleep.
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5 typically consists of 4-5 cycles during the night.
The cycles change in the course of the night, so that
woes/ 081258 he deep sl eep (stages 3 and 4) t akespPEi/age007/000419
during the first half of the night and nost of the
REM sl eep takes place in thg second half of the
ni ght. Overall, the average adult wll experience that
the sle

Siige i wheked R oRp rhead T 8 eE SBRE o W DutiBg the pietr

in¥RdvakSprdSe st AR $heOfalGhe SBtedd kil lt(EleeﬂWaﬂzli\Ey)l #nd slowly
referred to as the sl eep architecture. lUggovemsnt

thrsragh [stagps 20 4 mmkdlﬁﬁualdh@“r enters ag Episeds @%RE epdptewed
b}y‘ﬂetlﬂ‘o%eﬁlle A gts'aa [‘%%M@B&&&H vbﬁesjkg})ll 55@{ ﬁJé Yo p%#.g“g’g tﬁl_n

ality IS percelve
tyﬂ'iw)ljl}c edrlsists qfal-5 byaﬂﬁfdalrﬁigcme a@hs The pyd:laﬁ enmaye (it thaeourse of

bef ore s] eep oc kenln s during t
thep fs%iwéwsr %ﬁc@ﬁéwn %leeé\r/@ «?qff UHPg%‘f‘ 2
ha fche fl ! &t 59 oTﬁ{erI@@Oﬁ% r’tal&@ le[E@ ﬁﬁt%%ecdd&%mﬁhe

atl on, sleep suffl i enc early norning

nlghmmmaﬂgthe ramgealayulmﬂlf PABCITE | thai8@ %€ tesleep lsallaqrt -REd

| ee e ndi d
sicspran )% Srine et BRONG ery Fhe MR Rbr B B8 e e garious
S B B e A e e . Pounis

of the npp@yemﬁntuqf wleap pbn lack of edwsssa heep cfyciamsnsiatest with a

e BIANE A 6R)s IRSHERS LS, ATRUN D FEMS) BERR by

rease eep a dose manner
thé Patheit SrypTctaﬁy,epa@airﬁeteisl socle ad siédpidiengy @inse bﬁxmeme@dactms)

translate into jinprqve ep quality for patie 0
nuaml@r BEAWAkeny s dMTIAg @?eéag@aﬁsepcla?w% Haava @@?dcw RIRgL
e'é‘tgd% Péfﬂkﬁ\ﬁﬁn tﬁ@h&%l\?\% ?%Hrf% tsle@P dutatin Ss%e%ts‘ﬂf'ﬁdqency,
enha ake

nora i ne upt pri'ma facia be expected
eatky m@dmgew@[kempg, 5t dmaparfoymancm gnd @icaml‘m@ypm&wplness

arg }el'ilé!?l%?élé lgor}ngla%ﬁggngllﬁ@ggé)rr S5cs §lg%}/ @g%ﬁgrtfé%sfz parameter may

beSasbdsedd 1ﬁ6ref6bré€‘tl'v gft@&ﬁ%uﬁh%EEGMrWGra@_d@uﬁb_@ﬂ aBYRY, €
of hIS S|tua i on because ere are no i nmedi ate or

seveteshoprpindhsexamnles; compewnsls of thej pseseppigiention ingrease the

a‘ﬂ? th%lt gf sl? ax%lsie%gt Ae\éreag&rtﬁgglggmal 9%31@ 6?&%@ Uh& d%:? aisg tﬂe

ave cohsequences, sucK

sld:eljbflatfeﬁéy 1nhaﬁc&fsé dependéiitingdr@eein ratseThdse tpmulﬁmcailfmrdmg aad
cer ebr al enDrrhage in the long te

CXPOYE tset?am toety MK eed %@@mhtysfosp%atspw%%%r@rb@mgs
GRS AP B bBB Bhfy etcton
thp s@stnircanthenadriveline aptake svoild pryme ﬁmza betgectedtieradase sleep
i,astolic bl o%gﬁgwessur e is the pressure when the

qUﬁEEYP g“‘? 15 a0 Hnepecty Bl ood pressure is typically
Peaslﬂﬁl%gserdetﬁ&ﬁppr@ﬁqreﬁﬂﬁ’y BRe rise o divhiBBsstdng dsiNifsE, Bus often

a su>l/)J ec’? suffering form increased blood pressure is not aware of his situation because
there are no immediate or severe symptoms. Nevertheless, it is important to avoid
even slightly increased blood pressure as it is likely to have consequences, such as
myocardial infarct, heart insufficiency, renal insufficiency and cerebral haemorrhage,

in the long term.
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5 down. The average healthy subject will have a

di astolic/systolic blood pressure of 80- 90/130-140 nm
whigooshbrsglat a shown in the exanpl es show t hat POTVPEREVA®00419

of the present invention gives rise to a decrease in

the bl ood pressure in dogs. This pre-clinical finding

|s expected to translate |§to I|ttIe or no bl ood

h t 0 h
D1 ooatons aur s oraly FRRELS BLdPRE SHRE Suotipived "°
prof@XD eat SehtsIRSBIbE PR sHRIR IS ssubWhEDHR Hed ﬁseﬂuﬁ& lcBntracted
reuptake 1 nhibiting effect would prina facia

whstpasche diastoligblaed presseretinthg prespee é?ﬁ@@ thfhhﬁtaﬁ‘éls mlboralaxed
Y
BROEPRGES TRV i BLE R TRy SRR L e w LIPS oot ine
mnﬁnameanmag@hamM93u@éanﬁﬂnﬁvamdmmabmeyﬂoﬁmbbédpn$@neof80-
0{1 |lenge jn the 15 treatnent in the treatnent of
9% %Bi ng55|on (or the depression associated with
bi popas B En@ bt i
avor T ) SERA0h b el n (R SSPlstind b ke plondit jyention
giwes risedonslecpgasede tiof blobdbpmedure mstngesﬁhls' pretclavdairBinding is

nt- n been reported for .a
exppeifa 1 Eatety et o7 BP bihad e Ge ipsiFg) fifags ¥ stidht decrease
indEPHIBES bRAsRE lrﬁé cﬁﬂl@ﬁtsé‘iﬁﬁ Thi$ R adninkxSiRRIGES S s olnbounds

cdin. Psych., , 18-21, 20 2006]. Typically
haying @r@bﬁ%@égumal@ mf @atr@cbffwt wouldtzir ipes faist becaxpeesed 19 give
€. Qh, I i ne, both of which exhibit
n%:ct?—l%g%%&@ggbtr}#s | glpg?%g%t s or with lithium A

COoNBigpokhr dtmtﬂep :eral f& ety ﬁ:ﬁbﬁn e tahRkeepradbive |1Iune@s|naryd 1?] 13
ant agoni stic effect on the 5- HI2A receptor woy t hus
chepasieriped BeracHECTiFRROdeshfpeaRRIandoYePLesaions & 4Raieteh aﬁﬁnge mn the

trebR k3 ¢ eq%ﬁgrg g'B f%Ya‘P 'dgfn‘égsl&h fd%?%?n a%?cﬁ%%th

I n exarrp t'he corrp present
bipoleediséase) is hoay cach thempaniic sheftf iex valdlthd‘l depretded patients develop

i 8Os e e PR et B BHBPog FPRge b e el
entbr 84 MRANCIRS HRBE repoxb@foF ad m@lnk fastch Gfpapest w1th bipolar
traunmatic stress di sorder PTSD). As di scussed

depressinh efter, trqatmens- mﬁzwtamm@s@mts{ Elist Poeth., 67, woprbbuddL ],
20%F6Lt’l§%waﬁ? %f’a%rlct %&‘éﬁé‘éﬂe Wy {%d W{h %%1@%&@109 YE g&(ﬁlt &R %e‘&nhﬁl?e or

over I'ni ca I ence

ol@izapids] toth af\whichre&hﬂ'ﬂt PHTa BN Sic, cflebts toh evithrlRBiufe Al
of mlitary. veterans sufferlng from PTSD sho t hat
copypoupd cp PiBingFrdgwRirepiakedphipiigncath antagnmiitic etfect on the 5-

R R e e T

de@&sshmmldmgtalmamx sleifti Aeshewn apmatr@dhm 2 eﬁddﬂpthe chdhpounds
ounds of .th esent | ven n show

r
Of SFEMGIPY 1 SPGBV BUIT AL By T ERE S B
anthésm% ﬁﬁ)%@ftleb DYkt ke GO TR twaﬂﬁelﬁfoﬁ B{-Holaﬁ? Rlepre§h.
quality and anxiety are useful In

Sleep disturbances and anxiety are hallmarks of post traumatic stress disorder
(PTSD). As discussed elsewhere, the 5-HT4 antagonistic effect of compounds of the
present invention provides improvements of the sleep quality. Moreover, clinical
experience with prazosin, an o receptor antagonist, in the treatment of military
veterans suffering from PTSD shows that o receptor antagonists can reduce

traumatic nightmares and improve sleep quality [Biol Psychia. 61, 928-934,2007] .
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treatment of PTSD. 5 Melancholia is a particular

subtype of depression often connected to severe
walepsesrion; this type of depression is al so re¢EDKea7/000419

to as nelancholic depression. Melancholiais

associated with anxiety, dr§pd of the future,

i nsomi a, and | oss of appetlte Cbnpounds t hat

bi t
Ap B Re b en e ele e WOREB LR e
inventixe hantsuonp anxiefykie gﬁ(bpéﬁlds anlﬁb%qﬁdrE@t ﬂi@'&b ?Buﬂcfé of the
patients with severe pr essi on_and mel ancho

PIepsaY iventiothsqraiping ppfecton seep pubit]and andisity mersetilin thee

ﬁgﬂ&wggﬁgﬂgﬁglc receptor and 5-HT2A antagoni sm of the
conpounds of the present invention is expected to

hel Pl\/fednmhrbhhase aghgizplar \siliﬂylm‘ mﬁc&pmﬁklldn ofteﬁrp@xmfeld'&dﬁm gevere
useful in the eat nent, olia ushes
g Gslons B pLAGBET R uaaR o oo eAlaRs e depression.
Mel 2080114l i9 BssoSiafda willParhdTs, rHrQ&%VofstHé fiftfire! 108MA1A! Snd 19s84F

extent where it |nterferes with sl eep OI‘ act|V|t|es In
appetiter Gbmpaweisihasriehibit dathrtbe serponineandsbangrepidophrinegeuptake,

| acenent. t.her,a W
s SR B Bl EORRY plbr Moy e SURRE SRR e yepiment o
pﬂ@ﬁ&&ﬁlﬂﬁsdvaz\éﬁiepib@ﬁﬁn ufd eRnbliblRi [depesf £disy, BISD-5352000].
breast cancer and cardi ac events. Cinical trials

AdditinnatsRihs drd\adresrgigrecepior andeTH T mpiamrdsn lefithe campounds
oL B o300 B RSbhoh533: Aot 055

cohigaintent veéfuhtihé trvghest owmélbnmn@ounds i nhi biting

ser ot onin reuptake e.g. conmpounds of the present
i nvelet Byshenae @, symplany associpisdamitiaihe spamapiusal ransiionefeme

wgl‘ﬁ%n %ﬂg@gﬁoﬁ s rl.](? n Oftet ljtere %te ?%thos?e%g og g@tf\/mes in

I'n one’e e I nvention re tes conp
gentarad,rand svifee ﬁ&trﬁubnlus aecelfary. Hormone replacement therapy with

o RS b s v

berR6RE 6H kide Rt dts %@E Bé Brk?:hﬁ cifdel Snd BEEBLveRs AMiHE trials

said conpound is not the free base In a

Wil SSBIWQIShwnethabthwe tampredehdsdinrgfect oshotdlushes, albeit less

eutl II ept.apl e ad e
BRSOk 1 IEE IR FRoro s R, G R o bt e
witi bmpme nfhﬁlﬁiﬁh@ Egatdinth REpERe, e eBmpduras o‘iﬂﬁﬁ}ﬁ@%n@,

2- hy droxy | sobutyric, maleic, fumaric, benzoic,
ingetippseeld, Beweieni ke an 'alternative treatment for women who can not or will
not accept oestrogen.

In one embodiment, the invention relates compound I, which is [2-(6-fluoro-

1 H-indol-3-ylsulfanyl)benzyl|methyl amine

S
o
F N

1
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oxal i c, bis-nethylenesalicylic, nethanesulfonic,

et hanedi sul fonic, acetic, propionic, tartaric,
wa@admoyi2se, citric, gluconic, lactic, malic, nPOOBK2@7/000419

cinnam c, citraconic, aspartic, stearic, palmtic,

itaconic, glycolic, p-amnobenzoic, glutamc

benzenesulfonlc theophylllﬁ acetic acids, as well as

%W&fﬂ@lagﬁﬁﬁ°¥wéﬁg SSlnihaiapt O SE Ereibeampaades Hatdhg free

bag@qiag%hg;@@glhﬁe fosch as hydrochl oric, hydrobromc,
sul furic, sulfamc, phosphoric and nitric acids.

Par t Imgmwmbmiwpmnw@ phaymapeidically sereptablemdits dne@nid addition
sam‘:ﬁtoli*%?%§ Hlaft 81[«]:' n%nquw( §_a;@ %tgs 1naﬁ%e &ts anargla f%o%% gﬁ%@glrc aglds such

art ari c tari

agabdconkiy, Arioeid:0r ikcbudfid] maldly,dumbfio BegizdiE, deorbid), RvdIHiE
acj d,. phosphorous acid_and nitric acid. Distinct 15
O¥alife Pisrimstgyleacsakigricomethraesplipnip. Hancdisutoniat acatie pyenienic,

taﬁq{:ibtéaﬁ% c, éﬂl%% dﬁ%ﬁlcnﬁ%é gf mh %«{lit&em%ﬁfml Qiia O(Hical

dosage N bartl et s or capsules,
asmmooﬁttm mahﬁlec,rleadoﬂny, glycttélcppctan&mlxemd, gli:ntamm;dl cal

SBEAT et i, 5 Lo TS s

XSS B BFombihebshyPliRS Sélﬁ@bﬁs &Q?EISB B8 nBIk e &drganic salts, such
i ngredi ents are crystalline n one enbodi nment’; the

agclordseshberic, bydmh@npp,essléfnnc sulfamm ipbesphprc @md,/mltm adidee.

f t
PSRRI B B e RAE o o e R Choic.ampisisgpic
fuimdrizca¢ids snesotartapia rab1d9(+)ttbﬂa1ﬁ‘d 363d,qL)-taftakicadid Sy dideBloric acid,
solvate na be formed fromwater, in which case the

hydspkramie acid.csulithugin apids haselorows acid pydinisieacid Ixistinct
mbh &{lngis' rxgdev ftl‘iJ‘E ﬁﬁhy&@g xte%tf i dTRShal LA egé Pl%ﬁtioned
sSol ven

Such one, of et
inaheemmnpbﬁhe exact anmount of solvate of ten depends on

t he di tigns. |nstance drates wi | | ically
| 00sQTadostee e et BrRsEcat IR OF Cepmishuiriobtt he Tl by
the Paférty SndWhBIntHdl M1 pacQBSePBSER the BaRNE a&ﬁ’ﬂﬁgkﬁ%ﬁtand e

conmpounds of the present invention are not sol vates.
c@eequsnt batigr coroplianec fitor tablets amgcapsylss at is |pm@°e1abte| that the active

redients al so | sta
ingIEES 7 Bl R Pt e chympol S P Rt
inveeldraletiyeRtlinel N particul ar neans that the
stoichionetry is well-defined, i.e. that the ratio

bet woetnembofimen s/ westas 8f e prexpbiovemposesolyaes, bAs
cr&ﬁélﬁl i r%ﬁ] %ol%%lt%ndl%cui&q‘ifrﬁﬁv&ﬁ of g{e\é&}g L1 rd, ThE ggl(/gt{s may

n-one enbodi men
bet foanecbﬁpnuwaisr of whivh cpme&e Bblvéﬂﬁy emtdaften rafered to as hydrates.

Vgﬁ%‘éei F%SolYat%fv S b RBTRA TP GG Rob VeSS bs e .2 cthanol
acetone, or ethyl acetate. The exact amount of solvate often depends on the
conditions. For instance, hydrates will typically loose water as the temperature is
increased or as the relative humidity is decreased.

In one embodiment, the compounds of the present invention are not solvates.
For oral dosage forms using crystalline active ingredients it is also beneficial if
said crystals are well-defined. In the present context, the term “well-defined” in

particular means that the stoichiometry is well-defined, i.e. that the ratio between the
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5 humdity. Hygroscopicity is generally regarded as an

undesired property for conpounds that are to be
w@e@sest2esl i n a pharmaceutical formnul ation, i NPCT/DK2007/000419

particular in a dry formulation, such as tablets or

capl sules. In one enbodinenﬁ the i nvention provides

crystals with | ow hygroscop 1:| ty. The solubility of an

. ive i,S ,al so_of si.ani Lhe ..

ioff, Firknd, PR s TG SimoPl AL RO 8 1 L 1 B, 11,

ett.MRamt eBbobintend hé tahpdunkly of fhepraesd intasideerd WEN®efinal
hi gher solublllty of the active |ngred|ent i's

crydalsr al |y believed to be beneficial as it increases

the §i0s Q&ﬁt}&,ﬂﬁ\'s/ HJ}%;I flﬁg E '1%”5 orwiter Whgxg Jé]%'osed to

patients ma es sma oW ng
htamdhtyrlaygIdscmmicmglmgermneﬂlyrmgarﬂed as muurtdahxkc&i Iarbpcﬁ’rynm [ ve
he n wal | .o Ln ord

avoi di.n ed for
cnpd fhat B8ORS PibSs B ph AR Ubga doraiph. o Parfigil in a

diygefedafionh, tsﬁi’c}f‘a’?&\’t@b1@1‘,s Qk Sdh1GREC ﬁﬂ&ﬁ@éﬂlmlﬁfmtt he 1@%&18&
ingredient in the solution, which again requires

priavigles Q@’Bﬁﬂlenthngbhygrmopl@ﬁpound It has been found

t hat it a ts fro h i sobutyric .
et a B P e bR AR TR AL BEY ot choiee of
dd@@%é fdﬂl%fds ﬁﬁﬁaﬂ-hé-vesa'ﬂdhf&t whpaet én bfbl—aaiallwﬁhw FoObral dosage forms,
ubi Ilgwy The crystalline conmpounds_of the present

a higherroluhilitngy thogcedive ingrogions ig gfalﬁrallzdvebﬁ%edfte mbepeficial as it
1nE1te§§’es Qﬁt%’blg)%vﬁﬁaﬂl p@&ﬁ{ggétpéﬁk 2 § §[ ﬁgrly & éﬁ%g{lhanf or ms

odnd cry n nore one
dlfﬁmﬂmws'EImallpWﬁfgetabletsnMElrttrakﬂTop solutlbIHIde;dbet ) sulmbbsoetm:mlve

alLl, s hi ¢ forns, her _as pure. co
oxgiing i el PR ol e g R DIEp GRS GRUgal TR oL B o oral drop

sdliiean It'lé)ﬂeo@_ﬁs%i/}} RaHvE ﬁﬁﬁlﬂohbé}ﬁraﬁéh 'b? th%fac{lge {BrddidtP tiPthe
i ndol - 3-yl sul fanyl ) benzy amne L-(+)

soh;tmnogféwma@amaeqaulm|adnglesaleb113tm af té@CQWlpldl It ihes peeincfound

nd .t he PD.of .the,a
AR sl S iR BSatonE oy Akicy PearPEoHC hgif 50 °
h}fd@é’lﬁﬁﬁlﬁd M2l YormASveih@ihed N: 1t 28ts SDIeRSivEIS 18Kh solitBryd
form has a higher nelti n&ep0| nt and a | ower solubility

and The ¢rygiplting cempaipsls éthe presepeinyentinnanay enistdn myyrafhan

oe B e tﬂ% a{)n%métq? g()l?ﬁlr }ﬂhq ks el?@%bﬂﬁ% formB Exist if a

I'nventi on orm o
canBpoufid thn my@taﬂlizle iimn choke Baiy bﬁmfcfrmn The besentlinveatiby is iatended to

CrEASPRS A RSP Tp A CorEiey AT 4 Rge AU or 85 Mikiares'
théx%oﬁ@nahy%eo&hew@@m@emoﬁ éﬁ&%‘ &Ff%%ﬁﬁé lamto@ @-g\égx%-

hydrogen tafrate majo
lféﬂnctﬂéwdwlﬁtnﬁbbeml]ﬁﬂthyl&nm Ia(rd) 13drogen t@6ke whithaxil in

W ORACET I ForT g v Bt (oF Byt e kP b, fopmpgnd the
B ﬁﬂ‘rm[a%e ‘L[;, Hﬁﬁ%uéﬁ ahd 8 Qbs ﬁcw 'A@gmgg&ggw&la §id¥elo

am ne rogen tatr h an p| cte
thé o, fbtrg haea ]lugher melting point and a lower solubility and is therefore expected

to be a more stable form than the B form. In a particular embodiment, the invention
relates to the o form of [2-(6-fluoro-1H-indol-3-ylsulfanyl)benzyl]methyl amine L-(+)
hydrogen tatrate. In a particular embodiment, the invention provides crystalline forms
of [2-(6-fluoro-1H-indol-3-ylsulfanyl)benzyllmethyl amine L-(+) hydrogen tatrate
with an XRPD with major peaks at around 9.66, 14.53, 18.14 and 30.48 (°20).In a
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Due to the serotonin and noradrenalin reuptake
inhibiting activity of the 5 conpounds of the present
WO nys8i2es, they are useful for the treatnent BET/DK2007/000419
di seases which will benefit froman increase in the
serotonin and/ or noradrenalin levels in the brain.
The conpounds of the present]2i nvention are
particul arly useful because they do not to give rise
ptmmcﬁlar thbodinkent, &a&avén’mohhmoxsﬁ&se:pysqalﬁhé foymefof {2r€6-fluoro-1H-

£Bk-a i ittt S ham e dE 005 fimsin st B ES R o

d@ﬁlcﬂe@ iPPioyrd educed cardiovascul ar side effects, such
as bl ood pressure increase. Hence, in one enbodlnent
t he Dvednthcoarateniaped n@r@d@nﬁbt teontalse inhileiting agiivaty of the

Cgllie‘lf)gl? 53 oﬁﬂ% r;PgF eWc nk/entg)r%gﬁg #I are 21 25 thg ?r%ﬁt%@t 6%1@&?%5

or nora evel's

whetHhetl] Kehf fromng iactBaseiis therseftgoriin bﬂﬁbﬁmﬁ‘aﬁneﬁﬂiﬂ Mvels in the
ef fective amount of a conpound of the presB&i
braiy.ekheicomponds f4hs pissent invisation uR@pEplarlypsgiybbecause they do

I %é@%ttg g&@a d%ére&é'eQEttl{EPsn(%epe@aﬁﬁfsﬁ%@ﬁﬁﬁn\@' h4H may even

verse slee ts”or an i nprovenent
gm‘e risaeo as irrppvemedtiin yaldfslet:lh quglay,i aadtbeansé theywgivehrise to no or

opP el gD e R Ercls, fhelas e et ingrgee: Bfaee in
oh@ YRBbLHRRNf, BhethOenticR rBlafB kb @ chedtod &Qfeﬁﬁﬁ%&‘ ﬁlsEzik@s Wlhﬁ:‘ﬁevlllll

serotoni’'n and/ or noradrenalin in rai n of
bsmﬁtémun an inerease inolie swyptoninsandpr necrdaenalinileseds inle léraln the

SRRl BB BT B RS

of iR gréRat iMRattioafto apatiadtiie ﬁédd\ftﬁeﬂébﬁ )] dﬁdf embodimenass said
depressive disorders or anxiety disorders, the nethod

tieakmsnf 15 asgpaiod With digla ?%g‘loaﬁdb’ﬁfé? slser effects pransinnseyqygat of the
s%g? Ukt 9 b %e@%ﬁgﬁ%ﬂg/oﬁjgmﬁlt}@duo@ %?ﬁ aldig &ﬂé?@lcfecéfﬁcts such

ent"inn hereo I'n a urt er enbodi nent, sa
aR metkepeElslsod predivgar der i ncl udes maj or depr essive

dy ¢ Ry Rt PRt B G SR b lait o PO pepsine te

lg)eFQf éﬂ:%tomn%&)&? hFBHreRaliP VB 854S of SIHjéAGhe fheﬁlod comprising
Disease, nultiple sclerosis or Parki nson's. 1N

aflministerin@arberdpormdtof thapiessny infiesidoniorssid swbjegties g ener al

anxi di s anxi e S

Cr aurhine SpiES 6o PR RioR FL A Ve Rb R o fRliment of an
atfeS@fetBEorddtafich ad @.e%‘h&@sfed.ﬁﬁordﬁ@ o Gnrﬁétyaﬁéﬁ‘aderﬁnl@&inét'Md
phobi as, soci al i a or agoraphobia. The unig

comRFiRas @d@guwmgﬂ Brerapsutigally ik apung gk SemBRugfof the
%u Snih{ ?%%x o h gé{t‘?&ﬁ ﬁrPHeeldstﬁér%f tr[‘a hﬂ'ﬁlel" é&@&%{%ht Qlid

rh-"0u chroni
&ﬁ@&l%&g&&eﬂﬁﬁmwﬁﬁw ﬂé}ﬁés’kﬁle cﬁs’ﬁrcﬂerbp@uwdl glepression,

SRR e Sa e, S SPRUILE, PRLE OVELRLL pal
AYEdiRgr 83 hoholS ! M g8Sh’ s DHetRAMUMAIE kdeRBE of @R&&son’s. In a
further embodiment, anxiety disorders includes general anxiety disorder, social
anxiety disorder, post traumatic stress disorder, obsessive compulsive disorder, panic
disorder, panic attacks, specific phobias, social phobia or agoraphobia.

The unique pharmacological profile also makes the compounds of the present

invention useful in the treatment of burn-out/stress; pain; chronic pain, e.g.
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pai n; and acute stress disorder. The invention al so
provides a nethod for the treatnent of ADHD, hot

wo basloamss 5 and stress urinary incontinence, tPET/DERIVGHO0419
conprising the admnistration of a therapeutically
effective amount of a conpound of the present
invention to a patient in 13eed thereof. In one

enbodi.nent, the patjent to be treated has been .
ﬁb&?@&fﬁiggﬂlwwﬂpg bevulachs, oesopathiepalt, opprall e AvrTR#RK PaID,
shoultRr padhl S0k widle BGrakd, %frﬁ(glrfn%fd‘aﬁf{/ %ctﬁ{)iﬁ%, ggte&ﬁﬂﬁﬁfs QH& Emncer

I I'm one enbodi nent, the

i nadequate sleep quality.
paipaandepguie grasedisewlat.ed suffers fromor is in the risk

of feri from ertension, Ln one. e [ nt

0 he TREERdIea1od SRANEE bl BN P iR SERTT I frushes
andlshreasouiniry fcohtigyiicghpeinethod @dmipishBakk adkdiisiafikdoPpdy

wei ght per_day. A t¥p| cal oral dosage is in the range

thegpewticsily sHsei Vet pin egapaunded thegpirepnt bryaytioneioghiatient in
, preferably from about 0.01 to about 50 ng/kg
neegggilrg%i ght per day. The exact dosage will|l depend
upoh dreeenfbodipnerncthie paientiaibe téatedihdsrbesh dghesed wittheaid
disSEX, age, wei ght and general condition of the subject
5¢45&at ed, the nature and 20 severity of the condition

tr epi & Gsh ] ' &pﬁg nd
~ ot her(%éf act g?ffsiéhet’\?t?gg%tger{t ??%ggaz S |ﬁr§e%0§lﬁor:e%gé}£\er%tg ?SaA
inadgguptsaslecpramblitfosage for adults is in the range of

O o R LRl Be§ R uhed BRSO M RR O
suffeyipp G Kyheteasibn.eved by the admi nistration of 0.1-50
ng, such as 0.5-30 ng, 25 such as 0.5, 1, 5, 10, 20

or Boonegmtodiment dherpernennskofttheinyeaticanis afmindsiered in am
n 1 1 " . d
amg B ASSUILSR DN 061\ BRIRYy i sfETRELTY
al | Avypitd cval dosadeiisid the darrge off fiiohealwiut 0/00& ko about 100 mg/kg

ni.f estati ons of gi ven dj sease and. it )
bod&ﬁwgbt&&f ﬂ%@?@f%%b&#&amlag%@q@bﬁo@%%t gﬁsg@éﬁ Vieight per
. . T . t H Rl .
o TPEEHD BagEial] LApERpth e B 15 ATRYI o,
the sérg agewegightyand figendrel aindidimaef the suhjeat tyeaded, wed natars ande

i ght d t at f th bject, It wll
e e e R R
factofs AGeULthoWRLAABLWRT P8 PCT/ DK2007/ 000419 14 usi ng

routi ne experinmentation, by constructaggka matri x of

val fdepig# dral desaggdoraduite isimtthe e eE0l 0 me/danef o x|
COI‘SQ{E{‘/I@F (c:);f glﬁ%r!asem i&lb«iztﬂiotnpseucﬂrag iO.%% ¢ m%ydagr! o (%-2‘3l nﬁé/éé&‘ e[%is
may typically be achieved by the administration of 0.1-50 mg, such as 0.5-30 mg,
such as 0.5, 1, 5, 10, 20 or 30 mg of the compound of the present invention.

A "therapeutically effective amount" of a compound as used herein means an
amount sufficient to cure, alleviate or partially arrest the clinical manifestations of a
given disease and its complications. An amount adequate to accomplish this is defined
as "therapeutically effective amount". Effective amounts for each purpose will depend
on the severity of the disease or injury as well as the weight and general state of the

subject. It will be understood that determining an appropriate dosage may be achieved
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The term "treatnent” and "treating" as used herein
nmeans the managenent and care of a patient for the

w@oposrsof conmbating a condition, such as a dPGERKR00G000419

a 5 disorder conprising the adm nistration of a
conmpound of the present invention. The termis
intended to include the ful4d spectrum of treatnents
for a given condition from which the patient is

using pfouéing exgperinentatiag, Bydednsiredtingta matriafofltvhmemand teating different

.CO nd t.o lleviate t synpt o or .conpl i cati,qns,
poiff TR efctif v ieh & Al b i e SHBFGRENS LS BIRRe RN
conphd fefh "trb@mdhi" et 2ir8atRl" hhded hetdh® mBHAPME Mandfdnent and

conplications, and/or to IO cure or elimnate the
cargipEepaient Hirdlasy prepossrof combprtingrmcanslitian, suchestaclispass et

i, SEREAD: o OSHEA B PLFLSTEL 5y Bl W1 0
termp iy incesdedfo imolubdatlienyll shtrdhsefas@imens trtal @ien @hdition from

djsorder and jn¢ludes the _adm nistration of the
Whl&ia thaRAtEBS SuMEne éu%raé@éﬁ%mﬁtﬁaém&r% &he afive rempgtstions
elelate 8 SPmpEs o mpHeA it GEhy (R PRRKSACh 0Pt disease, |
disader arwonditipas tatafledsipax rdiefthet dymptoue atd amplidatomsatndor to
to be tr eqd.is referably.a na , 1 h parti.cul ar,. a
cur i iigefele Srgpec T o Retd RRRenERg woio PRL fEsatiton,
whérBeevedfiotfid fo HeR@bé@od ak thé mAMBEREStahalchRbrafpatibg for
conmpounds of the present invention. This may involve

the pripese abgambatingithd disqase. icondition, cadisordes epdirichisles tece a

. e re fr tly. n aodi t he
et e R G LR GueBR 4 o8RG oF MR KSR o
confiflzagors. Novehtle s piophylaeia@ysvehtivenad ebgmbuiie (urativiay

invention relates to the use of a_conpound of the_ .
treafypents Ate tHASRATRESASPests pfdhginaprtion: Tha Pafient to e irealerbist
t : HnSE which will benefit
preﬁe?%)nlr‘{t g%%@?é@é |1(%ﬁatlr%e ser gnt%glr%'n and/ or noradrenaline
| evEymcilly, thedrea@tbers ofithe. présenoineeivnonillnewndlye t4iky

i.nventi | at t f d of th
sdjR G DrOEROP B T e b oY BB BF et 4 RS
daily QUi RS SAbIERhinRkraBbd Bt ¥ Bay O SRNGSIS fredBRHESSI Ve
di sorder, anxiety disorders, major depressive

di sloraperemhodinenitthe invntererséitesto theepsgrdasiompound of the

dysthym a, . ression associ ated with bipolar
presoe?égglrvélét}?ﬂ @SE%F iei mer's, psychosis, Huntington's

D sease eniBodirh@ltehs lveniis lads tBalidasesdn’ compogahef tk

anxi ety di sorder, sqcial anxiety disorder, post .
pregephinyation igrtheBepaieten ot medispupatdpy dedagng pie disease

whiSh S R Eher R o a5 8] s D3Rl s RSB BB b elpdn e
brajphobi a, agor aphobi a, ADHD, hot flushes, stress urinary

i nconti nence, burn-out/stress,
I% one embodiment, t elonventlon relatés to the use of a compound of the

present invention for the preparation of a medicament for the treatment of affective
disorders, depressive disorder, anxiety disorders, major depressive disorder, postnatal
depression, melancholia, dysthymia, depression associated with bipolar disorder,
Alzheimer’s, psychosis, Huntington’s Disease, multiple sclerosis or Parkinson’s,
general anxiety disorder, social anxiety disorder, post traumatic stress disorder,

obsessive compulsive disorder, panic disorder, panic attacks, specific phobias, social
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pain, chronic pain, fibronyalgia, tension-type

headache, neuropathic pain, overall pain, |ow back
w@aim/03rEoul der pain, pain while awake, pain JdeECT/DE2007/000419

daily activities, osteoarthritis and cancer pain. 5

In one enbodi nent, the invention relates to conpounds

of the present invention fldr use in the treatnment of

af fective disorders, depressive disorder, anxiety
phgpigorgpssrhob Waﬁal{]aéw Eyshogestigrserinpay lncsb@,memac djurn out/stress,

|
ST s SO o 5 P AL, v
paps ywhbaikspaitsishouldertpain, painiisitoseake it g éﬁlyed'cﬁﬁitfés

Par ki ngon' s, general anxiety disorder, social
(Bgﬁ%ﬁngzTé‘ﬂ?g%P post traumatic stress dlsorder
0bs g& $hy¥ EmEOdTRIEHS Ltlﬂ(e‘ain‘éié:rw?‘tf?)‘hq@l%’ces Pc?&rﬁpﬁinﬁ? S iy res@

attacks, specific¢ phobias, socla ago
inyemtipn fare OISG 1 s esgtmentt p£ sﬁfectu«rel dnmr@ers rdaprdssme dxsel;der anx1ety
ain, chronj

o B S B B e SRR D S e

dep@bdion hAsaveibae kvithdipolaSligetisie i AR Rer ?b}‘bh%lb lﬁuntﬁl\g%es
pain during daily activities, osteoarthritis and

Digegse arulfiple sclenssisTn @ agdngen!m genessl anh@typdle@ém spaislenkietn

Mt e Qou i

dlm | na?ﬁjon vhﬁtﬁ?e?ﬂ%rg(&ﬁg%é u?ssecsaY‘f&gng% Selﬁ? a P%%Ié é’??]lctrsallsg rder,

panmc aﬁxdasmpenﬂﬁs ,phobllas asotiabphobdid) agc&apﬁobﬁa; |ADDehetERBes, stress
.The Hgfrnaceu i cal conpositions according to. the

ULy dREIIG RSy DY - siae RS apaily cliranic piBr fremyplgisa fanyion-type
heﬁi%@ﬁ@ﬁm@@ﬂoﬁatﬁﬁ:rﬂaﬁr? fo%e@;(l J)q{d Hﬁmﬁc in ‘Qﬁ&lgd@r}gﬂpm}b?ﬁtm[e

known adj uvant's and prents | adcor
a“@bmqenmdummmdaﬂﬁameohﬂLqﬂa&u&mﬂbaa@cﬂhmspmﬂlsclosed |n

Re ton: Th ence and Practic Phar
i (D RO eaHE D TeaHesen R R E B R siereEalotbAs @ pre

colPourtin cohBRIaABRMWITRGRE £e8hti GAYRESIHtLAISarIEY of €x01p1ents
speC|f|caIIy formulatéd for administration b

in gigher aipels or GAHIEPls lopesadhe parmaeduticalaomylositioas @ncordlng to the
1n\%H 15@%%& ¥e F“(Sr Egté‘él wglln %lcn%l% 9(.10%#1? g elp?atbg Sagftfers Qgé%ﬁ%ﬁts as

trans raci sterna

welGs anylother emdtver adjuvéanm:éndobxe@l@w@m%mm W1th conventional
nt ranmuscul ar, intrathecal i ntravenous and

techpapefvrivas Shospdisglosadia Remingtprithe Yrdency apd Brastieeel |t
PhMalcy,b@ G ﬁ%&ﬁﬁ éF atyrd ?ubHHﬁB%bBe(ﬁaE@Ht% V\fd9lg
age € subj ect

depend “on t € gener ¢ondition an
t o Bbe pharmtedical drmnpraitione mafy betspediHediyt foonulaed Her

scpfSiaion B Pt Bt g e P ord, S oL sk gy fopica

(int10&nY BAcH® hﬁcﬂsﬂﬂ’&gﬁeﬁ? 3R dREABI, fiéabisRend aﬁﬁﬁ%&ﬁ@neal vaginal
tabl ets, dragees, pills, Iozenges powder s and

and)paspripteb(inuinding subgupanepus, attamustidyr, exratleeak irpaems and
i Rheass A T RS o
pre$eetediromp svill @iepdifi @inthe general condition and age of the subject to be
treated, the nature of the condition to be treated and the active ingredient chosen.
Pharmaceutical compositions for oral administration include solid dosage
forms such as capsules, tablets, dragees, pills, lozenges, powders and granules. Where

appropriate, they can be prepared with coatings.
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drops, suspensions, syrups and elixirs. Pharmaceuti cal
conpositions for parenteral adm nistration include
W@ k@sioBRs8 aqueous and nonaqueous i njectabl e soPOT/DEAE)7/000419
di spersions, suspensions or enmulsions 5 as well as
sterile powders to be reconstituted in sterile
i njectabl e solutions or dil&persions prior to use.
Qt her, suitable admi nistration forms include
suppagiit épsags formy gy sral adminderation includersebitiogglesyulsions,
I nh der mal .ches, inplants, etc.
dr%h\%ﬁ%ﬁ%sysnﬁean@?ﬁ%ggnds of the invention are
adniPhaghaeetical Borposiiidnsfor piree] AdhiEaibRiniuie strild
conpounds in an anmount of about 0.1 to 50 ng, such as
aqpeasis ﬁﬁd nQnagyeous 1ﬁ;§ct@plefglq§ﬁnﬁﬂls@e@mmr@fon§ Reemulsions

as WeBSE Heritd WSOy beFiREorRBRERE iR sfkild f&;i’éc?af‘blesgﬁﬁicﬂﬁ 0

/intravenous, intrathecal, intramuscutar and sim far
dispdrsians ptioatoiwsa, typically doses are in the order of

abo hal f, the.dos eml oyed for oral. adm ni stratjon.
0o EpetSurtale Bo oA Tt sans e BN ResPEYSt sfatments,
Ccrébfd¥P 8418 dnitfl arktd) et §Rfched) iplankt &1 | € aqueous

sol ution, aqueous propylene glycol, aqueous vitamn E,
aqudougeniently, decsommiogndoe! the surntior arp edministoiel imaynie

I tiaon heoul d syht abl
aofIR S Lon M BOLEAURARE! Wby AP BF S8 b e o
0.5 mademeds ngodroll ©g ofk cbmpudidd 6f tepres@lt imentibn.gl ucose.

The _aqueous ?ol utions are particularly suitable for_ 20
i nt FRUBHENHE! FtessveR Ay Idiavenqus.dotrahedsldnisguscular and
. o I, . I o us
sohr RSt FAnSabo R LSS SR Tty BT Fupieens
emtpbwyled ifopuers] adrioistratian.t hose skilled in the art.

Sui t abl e pha ceutical carriers.include inert solj.d,
di | GORPEeRIeta A EpLTaiiop§ofitions gh e SAmPERRd, P4 19k imation in
steYidd & %Qoﬂﬁﬁn?a(?jaébﬁseﬁ%ﬁyleﬁlﬁ( %ﬁél?%&gusqﬁltdrﬁ*inq:ﬁ hh&fus

are 25 mcrocrystalline cel ose, “starch, guns,
cy¢ladexddm or sesamg calipgenut oilanaystes, eneyloyest Exuehr aqueonmadytions

n8PATH PRS0 U IPLBRSH Bl AR oo
withRiffdi€f salind drqhucbs€.altel agﬁéou% lselugiphidife pRARALIyGultable for
. olive ojl, phospho_ Ilipids, fatty acids, fatty acid
intEavRRQs, Ingamyssias sRhcataacouspad desperiioneal pdmapisationT ke

4 e . i
e SRR Bl AR R oy RO Bkl
knawn épthakd skiltat inithe srtare then readily administered in a

vari_et of dosage forns suitahle far the disclosed .

Y ousats SlasiRaR G AL GBS lnfbl@qa@f prifents of BIEES. Steril
aqielis REBQQY 4R0AFLAs ofehnfcWoliehat ELASpIed of HEdRLERENMre

invention suitable for oral admnistration may be
microcrystalline cellulose, starch, gums, lactose, terra alba, sucrose, cyclodextrin, talc,
gelatine, agar, pectin, acacia, magnesium stearate, stearic acid and lower alkyl ethers
of cellulose. Examples of liquid carriers are syrup, peanut oil, olive oil, phospho
lipids, fatty acids, fatty acid amines, polyoxyethylene, cyclodextrin and water. The
pharmaceutical compositions formed by combining the compound of the invention

and the pharmaceutical acceptable carriers are then readily administered in a variety

of dosage forms suitable for the disclosed routes of administration.
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presented as discrete units such as capsul es or
tabl ets, each containing a predeterm ned anount of

wo b@sast2ss/e i ngredi ent, and whi ch may i ncl ude BCT/DK2007/000419
suitable excipient. Furthernore, the orally available
formul ations may be in the formof a 5 powder or
granul es, drops, a solutionldr suspension in an

aqu us r non- aqueous . liquid, or an oil-in-water or
Sarpilagons o e peFseRimesnn spifable B prad agministeationgnay be

prbb%ﬁﬁj:dfag ldisefed mﬁg@ugﬁ ad E@Fﬁlgp?r ttaﬂl%tspéa%ﬂ%r ﬁ{ rﬁlgg Q'ay be a

I'n powder or pe orm ot
prt:demrmenecdramcume nfjthe aalveemgmmemelayld Wtﬁdii ®hp 1nchma\a®l‘tsble

T P s B B R
powndldabd yralded, Hg@gsa@%lﬁtlﬁoﬂ&sl%éﬂsﬁﬁ%ﬁn 3% Wous Brhl?or#-écﬁ}ébg%

carrier is us the preparation may in t
ligyids pr g oil-ie-wates mmvategoﬂiolldelued ¢mulsivapsul e or sterile

i nj I S n. or _non
1o a Rl RO off PR MR dpShrliia B B uablc
in bywﬂeﬁ@rrp@llétffenﬂ@t invide ifM@ 608 BEEheWr Idkessli AlRNatively, tablets,
uvants 15 and/or diluents and subsequently

POBV 84 FeHefs 1Ry briplacgd én o Rard gettine ﬁ@HSQWaTh@ ampugtqfisglid
caffite Biagfevarybﬁult%ﬁq{sﬁalﬁrbeaﬂglhta'biflﬁczzvb'gﬁg?cl Ipbuyggd for

pur poses "such as col’ourin ing, préServation
et c.If mﬁgulﬁ@auae @k usedphe b@aramm rn'asflhagn ahectbrm@tﬂ‘ adyﬂfp

the nt ..i nvent on r m Xi ng
ﬁfappes?qpﬁu aﬂrdteé%%lﬁiﬁi a e Cé as an aqueous or non-

aqﬁécﬁﬂ’s%ﬁﬁﬁd%h%én‘sﬁﬁo@%l‘u‘dbﬁ’se and 20 rragneSI um stearate
and place said powder in a hard gel ati ne capsul e.

Cpehleinanaybe ma?adedab)pmmeg ﬂ'@yactme wgruime withyordimarysadpivaats

ica sules w ||
an hﬁ%g%? B G PERRER Wty Gome] Betting
mAKIR, ABjuRatb % adlliBvesQisdMylused for8iapRbssugh3s IoUrifg, a
conmpound of the present invention - calculated as the

flay pang, Reegervatas@c dnebbsd. can be used to conveniently
d@Ll SURE cOm §IISI a0 ul:ltpoﬁ? Bgeéelﬁ nfi8 tp?%pa%lflg/r

sent PRVERtTon | osage orm
mlxmgemomias comjriting gaie panpotublywnilh sgoﬂnwrmgyithlemaeélllMese and
[ edi ent an possL dl tives in ap

magBF BRSEREHS S RIBGS BH POFER Oh hb asladine sy Qiptionally, said
capdicunhy Mcélb&eé ‘Bly%éaﬁﬁ‘ of QSﬁlg%leqﬁgﬂnéﬁdT IC&ITSE ’cEtj}]asules will

sterilising the Solution an ng
compyisal).&d 0% ofa @mspouﬁdy)f ghei prafeneinyeintian, wh as 0.15-0. 25%, O 3-

J n the a 30 .be dded
0. ERMEETBICRR LS8 orlgboldBuad bt BR bresiitiBiadaRC a1 Bl os
thelihe ﬁa@@ erliaaesarsﬁfgtus Ren P ASRIND chAMRAMNIQ e ITRt (b? 1p5%aar1@q|ng
as disclosed in WO 2005/061455. Salfs of the pr esent

of p porapeyIgPIikE PsEen) inysatierling unit desags/fomg. t he free WO
200866afr E’rg'gét% Qrpaz/b%%qélﬁla?ed gygdlssolvmg the active ingredient

and possible additives in a part of the solvent for injection, preferably sterile water,
adjusting the solution to the desired volume, sterilising the solution and filling it in
suitable ampoules or vials. Any suitable additive conventionally used in the art may
be added, such as tonicity agents, preservatives, antioxidants, etc.

The free base of the present invention may be prepared as disclosed in WO

2005/061455. Salts of the present invention may be prepared by dissolving the free
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base in an appropriate solvent, adding the rel evant
acid, followed by precipitation. Precipitation may be
waecwsnopizsshed either by the addition of a secopPdI/DK2007/000419
sol vent, and/or evaporation, and/or cooling.
Al ternatively, the conpounds may be synthesized as
depicted below 5 Step 1 OOCHZ OOHH2 OO0, ec,
OHec CH3 S S In step 1, 1 equivalent of
basg jrpawitpipprizsnsdyent asiding the rlsusat aaid.Hfolowedby precipitation.
I val ent
Preﬁ.i%ﬁati]o gy Be acc%ogdélrsl?#f:e%th%f’ P%l}%%ﬁhﬁ%h%‘%%{é%@rsg%?g QQ&/ or
eva&ﬁﬂoﬁ dadGri3oold ) ADefitdfivEly NhS co@pQinds nSQA@1 S nthesized ad n
ep 2, 1 equivalent of the di-benzoic acid ester is
del%ﬂ%‘gbﬁa@d in DVE under a protective atnobsphere, such
Steg N2, and cool ed to 10-15C upon which
ul furylchloride in DVE in slight excess (1-1.3
equiv@ ent) is added slowy while 15 mai nt@i ni ng the
ten'pe at ure bel ow 25C. Foll owi ng that, 6-fjjuoro-indole
equi val ents) in DME cool g6
ed still maintaini ng sla)a t enper a
‘ QWact i on, _t’he ‘mixt ure

hours. The product from step

In step 1, 1 equivalent of 2,2-dithiobenzoic acid is mixed with 1.5-2.5 equivalent
H,S04, such as 2 equivalents, in methanol. The reaction is carried out at reflux
temperature.
Step 2

0—CH,

In step 2, 1 equivalent of the di-benzoic acid ester is suspended in DME under a
protective atmosphere, such as N, and cooled to 10-15°C upon which
sulfurylchloride in DME in slight excess (1-1.3 equivalent) is added slowly while
maintaining the temperature below 25°C. Following that, 6-fluoro-indole (around 2
equivalents) in DME cooled to 10-15°¢ is added still maintaining the temperature
below 25°C. To complete the reaction, the mixture is heated to around 50°C for 1-3
hours. The product from step 2 may be recovered be diluting the reaction mixture with

FEtOAc followed by a washing step with NaHCOj; and NaCl. The organic phase was



concentrated and co-evaporated with tol uene. After
i noculation with crystals and cooling, the product
wo e@si0s26p 2 i s obtained as a precipitate. StepCBDER@FABIV419
OH OLiBH4 S MOHS NFN F51In step 3, the ester
di ssolved in THE (1 equivalent) is added Li BH4 slowy
at around 2.5 equival ents. INfter addition, the
erature is raised to around 4QC. Around 2.5
°°I‘§§%$%fi ea}\’tdscoéefvaﬂ%rf‘%g%‘%h ﬁoglepﬁéﬁ%fdml@oamh Gprstals and
catihg)(thé pioddct fish LRPRYS BbidiRd apsh%;pigﬁ. After
conpl etion of the reaction ((2 hours), citric acid
StE%igound 2.5 equivalents) is added to renobve excess
Li BH4. The o[g?pfc phase is collected, 10 concentrated
and co-evap&tat’ed with iso-propanol. The nixture OH
obt ai ned~is{ added slowy to water to all ow
precipitatio ahi ch precipitate is collected. Ste
WO 2008/ 03727 ST/ DK2007LB6Q419 20 OH X SO2Cl
[ F N X=C5(ROH# X= Br H3CQ\ X=Cl g
n step-—4—21-equiyxal ent of the bgénzyl

Li Br and around 1.5 equival e
E d olr opyl et hyl am ne (DI PEA). To NS NTxf ure,
around 1.4 equival ent SO2C CH3 di ssol Yed in THE i s

5 In @‘QE %gthWS{e? dissolved in THF (1 equivalent) is added LiBH, slowly at around

2.5 equivalents. After addition, the temperature is raised to around 40°C. Around 2.5

equivalents of methanol is then added slowly while maintaining the temperature
below 55°C. After completion of the reaction (~2 hours), citric acid (around 2.5
equivalents) is added to remove excess LiBH,. The organic phase is collected,

10 concentrated and co-evaporated with iso-propanol. The mixture obtained is added
slowly to water to allow precipitation, which precipitate is collected.
Step 4
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5 keeping the tenperature bel ow 50C. The m xture is

stirred for 15-20 hours to conplete the reaction. To
WO b@sosestir e obt ai ned, around 40 equi val ents oPCTNBR@M3/000419

is added slowy, and the reaction is allowed to

conpl ete at around 40-45C for approximately 5 hours.

At this step, an appropri at?® aci d may be added to

afford the <corresponding acid addition salt. In

particul ar, Ohe addition of around 1.4 equivalent>ﬁo

L-(+) tartafic acid W||g @ﬁt the precipitation{of

[2- (61 uor Ox Lkki ndol - d

$anyl ) benzyl ] met hyl
amne L-(+)- bgen taP te salt. In one enbodi ey
9\ )vi des conpounds whi ch are usef 8F N

the inveng4
the manyfact t+e of compounds ol the preseaqt
jiier

In on enbodi nent, the inventi

ymd@gh< 3 leulfanyl) ben20|c acid neth § . e.
F 2008/ 037258 PCT/ DK2007/ 000419 21 O 0O S aN F
I n one enbodi nent, the invention provides )(t:f@s@gmﬁgund
[2-(6-Fluoro-1 H =
i ndol - 3-yl sul fanyl ) - phenyl | - Qs_lrlanol i.e: ﬁ SF 5
In one enbodi nent, the invent hﬁ{OVIdes)ﬁhe
conpounds nethanesulfonic acid
2-(6-fluoro-1Hindol -3-yl sul fanyd) - benzyl ester,
3-(2-chl oronet hyl - phenyl sul f anyl
and 3- g? br ononet hyl - phenyl sul f an
-1 M5kS b i ndol e, i.e. CH3 QIS

- N

In step 4, 1 equivalent of the benzyl alcohol dissolved in THF is added around 1.2
equivalent LiBr and around 1.5 equivalent NN-diisopropy! ethylamine (DIPEA). To
this mixture, around 1.4 equivalent SO,CICHj3 dissolved in THF is added while
keeping the temperature below 50°C. The mixture is stirred for 15-20 hours to
complete the reaction. To the mixture obtained, around 40 equivalents of NH,CHj is
added slowly, and the reaction is allowed to complete at around 40-45°C for
approximately 5 hours. At this step, an appropriate acid may be added to afford the
corresponding acid addition salt. In particular, the addition of around 1.4 equivalent
L-(+) tartaric acid will effect the precipitation of [2-(6-fluoro-1H-indol-3-
ylsulfanyl)benzyljmethyl amine L-(+)-hydrogen tatrate salt.

In one embodiment, the invention provides compounds which are useful in the
manufacture of compounds of the present invention.

In on embodiment, the invention provides the compound 2-(6-fluoro-1H-

indol-3-ylsulfanyl)-benzoic acid methyl ester, i.e.



and N F WO 2008/ 037258 PCT/ DK2007/000419 22 Br S -
F 3N All references, including publications, patent
wa@ppkiosrss ons, and patents, cited herein are PET/BER007/000419
incorporated by reference in their entirety and to the
same extent as 5 if each reference were individually
and specifically i ndi cat ed %lo be i ncor por at ed by
ref erence and e set forthin its entirety herein
(to the nathﬂﬁﬁﬁxtent permtted by |l|aw), regardless
of any sepayately provided incorporation of particular
docunent@ made.el sewhere herein. The use of the terms
"a" and "an the" and simlar referents in the 10
pi ng the invention are to be ‘
er both the singular and the plural,
erwi se indicated herein or clearly
d by context. For exanple, the phrases

Fto be understood as referring to various conpounds of
the_inventjon or particular described aspect, unless
ot hé® gnaembedimegt, &, inyantign peagdestthe ponpeundrdi (€ dtleeo-1H-

-1y é ' herein are representative

‘m%$38@??%@5&3%@%%*2%%%%??2%1e values (e.g., all exact
exenpl ary v@Hies provided wwth respect to a
particul ar factor or measurenment can be considered to
al so providesa __correspondi ng appr oxi mat e nmeasur enent,
nodi fied by ," where appropriate). The

4 of any aspect or aspect of the
g—terms 20 such as "conprising",

"“including,” or "containing” with reference

ent or elenments is intended to provide

Or a simlar aspect or aspect of the

Finvéntion that "consists of', "consists essentially
of', or "substantially conprises” that particular
el efepne enbedimentnths, invantios provtidesithe senpeuwide thediranesulfonic

oo RS SO S o FaROBESL L 0
ph&y0stlEnias-cuietes SHPRAoRS iRl 302-BRMSIThEhIgRNERABASE-6 ON

consisting of that elenment, wunless otherw se stated

-flggrodite .&®ntradi cted by context). WD 2008/ 037258
PCT/ DK200@4P00419 o
0=57°
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23 Exampl es Anal ytical methods 1H NVR spectra were
recorded at 500.13 MHz on a Bruker Avance DRX500 5
wo pasosrzesit . Di net hyl sul foxi de (99. 8%D) was UBETIDE2007/000419
solvent, and tetranmethylsilane (TM5) was used as
i nternal reference standar The melting points were
nmeasured using Differenti al 2Scanni ng Calorinetry
(DSC). The qU| pmrent was a TA-Instrunments DSC-Q 1000
calibrated a' 5/mn to give the nelting point as
onset val ue{ About 2 ng of sanple was heated 5/mn in
3 Qsed pan under nitrogen flow Therno
gravinetric & 3is (TGA) used for estinmation of
sol vent / wate ent of dried material was perforned
A—| nstrunents TGA-(B00. 1-10 ng sanple was

aFytTbal X Pert PRO X-Ray 15 Diffractoneter using
l:CuK,, i radiation. The sanples were neasured in
reflection node in the 20-range 5-40 using an

X cel erator detector. CHN content analysis (CHN) was
nmeasured on an El enentar Vario EL instrunent from

El enentar. About

. . Sa d f
expétl FFé?FF%CGSQ’@C]EQH}%“g 1qat an:iaEﬁ’i‘lt ﬁp ‘Hs?gu?f@?%”&}r RaAfests: pited
hel'é'lf?gﬁ%% ébg yln 4 Fgpblta’tegrby'Al‘lefe:i:’fhll‘aE 1 @FirleRafetF APBURDsANe &t as

corti ca OSONE "preparation were pre- incubated
if éawh rdferemce M@Ve(jnda/mﬁlailh end sqnhxtd'd:a[ls H}cNE’lt@r to[t@Hh®rpfrated by

S SRR 3 A b SR S Bt

la®l, tr@éa?d%@"ﬁf%ﬁ‘}l séﬂh@at&l%p%w&kﬂi AkSpvasiofl Of parfiiedddduntches
presence of iquots 25 were incubated for 15

maderﬂlﬂe&élemh@@nc After the incubation [3H NE or

[ 3H] ¥ Wag,

fil tﬁ%tqsgﬁ%ﬁhﬁ ug%auﬁlai%]}agr s‘m relzagg e%tn ?{el %
coltfekt §0desS@bifih et 1ﬁ$ent1ld)ﬁiaﬁgto&)e'5©ﬁ§tﬁmd(fe kbwdabetsthe singular and

program Filters were washed and counted i

a walla
theyplur parless othpavise indieatacherei a Glrady Calﬁtfft%%e%lﬂég%lﬁ?xt For
n 0 t
xR e hed B SE Empude® ob O LorpBHPE BE T hrigiftdie I
unkdéistbodais mﬁ'srrﬁfg 10 véariowd cntpodnds ofithg uwesl}zm*ccm paeihcy.l,lar described
det er m ne USJ n 0 ound concentrati ons coveri ng
aspept.dilcss oHgEyise / 037258 PCT/ DK2007/ 000419 24

Exa'mllll@ss%tﬁerw e‘}n@l@{t’[@&,%ﬂ' &Xitt values provided herein are representative
of corresponding approximate values (e.g., all exact exemplary values provided with
respect to a particular factor or measurement can be considered to also provide a
corresponding approximate measurement, modified by "about," where appropriate).

The description herein of any aspect or aspect of the invention using terms
such as “comprising”, “having,” “including,” or “containing” with reference to an
element or elements is intended to provide support for a similar aspect or aspect of the
invention that “consists of”’, “consists essentially of”’, or “substantially comprises” that
particular element or elements, unless otherwise stated or clearly contradicted by
context (e.g., a composition described herein as comprising a particular element
should be understood as also describing a composition consisting of that element,

unless otherwise stated or clearly contradicted by context).
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Compounds of the present invention were tested for
affinities towards serotonin 5 receptors and was found
WO 0008xBi2bs t an ant agoni stic profile wi th hi gh B€T/DRRG0Y/000419
at 5-HT2A receptors (K, 14 nM. The affinity (K 14
nM is calculated fromyY =100/ (1+ 10(x" | ogi C50))
where Y denotes % bi ndi ng d X denotes the
concentration of conpound. 5 concentration of
conmpound (1, 10, 30, 100, 1000 nM were used to
Exomysled ate the 1C50 value. K was calculated fromthe
Cheng, Prusoff equation K; (1C0/ (1+ ([L]/Kd)) 10
Angfytical mgthpds det er ni ned at” MDL Phar naser vi ces

1 I

R R4 BRIRE0rdAd B0, 13 M B R RSO0

ingtxmkead Dlﬁieﬂaﬁ euldi(ﬁmd?a@Q FrDwvantsedaelsblvbmtr asl tetramethplilane
ild an SIS rev al ed etitive antagonismwith

(TE(&SA@S\P&P hereslaelerears @%@ﬁr@. ng to Kb of 130 nM

ThERRel 8P B inIBM e W s &Rl %_1%&1 U?fféreﬁ‘t?alfs%ﬁrﬁﬂf Calbritfetry (BRYS.

pet ore the experi nent I's expressi ng
Thepgnipricntive’ § T%mstrnmlentw@SIE QTQ@O cdibeged a135°émm tol gaveettie

it fi.cie to - f.l uen
g EpiBhas dnbers i, PRl mheshRnfiofs TRER: SN 8F Bloogsly
clds@@ﬁﬁduﬁc@@%ﬂrd@eh flokem Mol ecul ar Devices) for 60
m nut es at 37 Cin a 5%C®2 incubator at 95%

lysi veadder owisnationiof epluent{ water content of

o Mew e et

wadehtedl DOminaval epgt gpanehdddbirogenatwlv.an em ssi on range

RN N BN
R L L e S A R

in 8#SHEEHAde wongsmg@heawagt&@eﬁeﬂ@trati ons of test
conpound covering at |east 3 decades, pA2 values are

CHIY ¢ontgnt; ahysis| (SABY hyjas measugpdm qne%lp@ﬁ%tér Yarig Blipgirggpent

fm?’i?wi%% AR £ PSRl SR aABefege TP

assessed chal l engi ng 2 decades of concentratlons of

Exafple BBb®t@E 88d wbradre EI8brAfspSrt Mibibifie@st substances are
added to the cell]s 5 mnutes before the 5-HT. Ki

Aliggotseaf tegt somppend andaat ¢pstiond STREIR§OME PEPRIALIOR XS BIS: | n

e o e

10made ploarspacifia giptaks waCdeteonindd 1mﬂ1etpkmemeecﬁ”d|®uM mbsmptairm or
.Wwere tested for affinitjes rds the al e

cita R Gl s l%ﬁﬁaglewrgﬁnee BF i oR i

wei glouBdiEd Rrt1% mifuted 4t 319, After the incubation [PHJNE or [*H]5-HT

taken up by synaptosomes was separated by filtration through Unifilter GF/C,

presoaked in 0.1 % PEI for 30 minutes, using a Tomtec CellHarvester program.

Filters were washed and counted in a Wallac MicroBeta counter.

The compounds of the present invention revealed to be potent inhibitors of both the
serotonin reuptake and the noradrenalin reuptake with ICsy values of 0.4 nM and 4.4

nM, respectively, determined using compound concentrations covering three decades.
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5 On the day of the experinments nenbranes (see bel ow

for description of nenbrane preparation) are thawed
wae@sisrsgyeni zed in buffer using an ultra turrBXI/DE2E7/000419

diluted to the desired concentration (5 gg/well - 5

g/ 900 |, store on ice untiI2 use). The experinent is

initiated by m xi ng of 50 124 est conpound, 501 [3H] 10

Prazosin and 900l rnenbranes, and the m xture is

i ncubated for 20 mnutes at 25 C. Non-specific

binding is determned in the presence of 10M WB-4101

and the total binding is determned in the presence

Exgmpig 2 6 Toamofagonisile i ncubati on, bound |igand is
Co@%ﬁﬁuﬂ% gg%lfgr 9%%#@98&%%%%é {eLt{eH ?61‘3agﬁnft1'8§ ﬁ)‘é%tﬂd &'rcttbllxi‘ger
reégplm’re andCehs fodad ve e}t}ﬁbl(‘; P mgams(tiaébraﬁle%ﬂﬂlﬁgl’ﬂafﬂmty at 5-HTsa
regsR I gy The MG dad 455 Js rhwaicndran § = T00C1+ 10
'°g‘céo?%}§yrw denbfs %jgﬁnglrfgoagﬁ B@déﬂo‘tésq écm% Mgm of compound. 5

ioactivity Is counted in a
comcmtr@m af conmgouafif(i,ni0;, $0,(1K0, ]LQDOrrNM) wsreomkd to edtle@date tlendCS50

velle o R T Ot R kot BESSHr edptielns e ad M Uk

ATGRRG Gk Idetet@itRd a0 MITIO PRAHASrORY¥EEtAIB o HEsRGOT 198, €
used to calculate the |1 C50 value. K "was 20 cal cul at ed

f r o efBntisaAkpsFRLRAsITovsdyel the prerent Y en@gn Aftagonises 5-HTxa
evg)lLé'd] {eﬁgge) of @azaﬁfoﬂpﬂ’ﬁlj Qerlllﬁla.r %?e%yang%%f?llj@gl’?algsfis 1{2:09 led

present 1 hvention anflagonl SRS RAFehal | he BvoKed:
coﬁ@b&ﬁ@eeamégdﬁ&atwﬁth@rp/immmd 88 edrrespordisg ®Kb af 130 nM.

functional assay . r evsegfl ed that conpognds wer e

hsﬁﬁaar&}%?@ﬂ%asvaafrwdao% loga. T 3 e @Rﬁ@f?’ﬂ’éﬁ%%@ﬁ@
B ST s s I
suffRienBEHyicll a mmidmghﬂu@/amalya c(mﬂle ﬁayrwf the ekp@nmaﬁe’/Fhff cells are
eni . n .pl us
Oy g Qe Kk oo M ST R T e 50 S ot TR bz O

indUbbk at §598 ANty BE6I Q‘Rlbfe%c&féé’ &S Bl dMstotddan AU ometric
al phalA- 7 receptors were seeded into 384-well black

imaging pifite readén asrF LIPRY ¢ SogoMolegular Digvises gSuanvaI;,l%)i wigh an

I as 1 d
O8O0 P B i s
1ntBﬁd1’@fﬁ0€fsdseﬁﬁ)| 4 sufiabletleva td d538in ik dNatlues 6f aﬁ)ﬂroyﬁl_ggtgi}ﬂ%)ﬂgi\/l

10%@ ﬂwrzws%w’zss §h©mf;q§|@2@@wsebﬂuqrggce%e Yaepldseslessthan
S R e R R R R A
co?‘erlnlgfat draseX demded pd 2wabies diessssasskelichatl endisg fudl doseassenke
cu%vgs SFS T Qvliltﬁ-xffglar & Ptgrent oncer?tra\{\{lo}mh ) cofn|1pno%|nd (%Olf Too 7566 Lnd
4000 nM). Kb values were also assessed challenging 2 decades of concentrations of
test substances with ECgs of 5-HT, Test substances are added to the cells 5 minutes

before the 5-HT. K; values are calculated using Cheng-Prusoff equation. In both cases
a Kb of 130 nM was achieved.
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45 | /well (or 30 ul/well for antagonist assay). In the

case of antagoni st evaluation, 5 antagonist or vehicle
wormsastesl at this point as a 15 | aliquot in BO/DNB©D7/000419

contai ning buffer at 4x the final concentration (final

DMSO = 1%, followed by a m n i ncubation. Basal

fluorescence was nonitored Tn a fluoronetric inmagi ng
nPSRTM from Mol ecul ar Devi ces

e, reader
BBRRIEs o PRSP 4h excitation wavel ength of 488

Cdnpnds 8Mthe "f‘r&s@ﬁﬂﬁvérﬁi@ﬁ Sved 1S forurBRBic MBwaAr@SHE o4
excitation 10 energy was adjusted so that basal

redeiptagrand svan deunddadkhigs anenegeoppicoiofite wity highGdinity, K; 14
el ative fluorescent units (RFU). Cells were then
Stinmul ated at roomtenperature with agonists dil uted
in amsthg daybof e dkpbritpnts BiRehbRirlds \WRE SelRafor d8striptiod ob
second intervals over a_period of 2.5 mn. MXinmm
meRFABEPIcRaR gDy ase thaped and Bomagwigedtin fuiferysingarnulive ryrrax

anFANGRALS %e&%@{@é&%&%&tﬁﬂ Qsm'ggm%?fi g@g/edgbggn G086 JTBE] T

change 1 n uor escence e ana nonl 1 néar
uséegression (Hi Il equation). For antagonistic

determ nations, after 20 m.n of _ coppound incubation

(as &efesr}mfl?%an%%éhm&%{lg 8%%0 nlesisoameing HybhiH

Pr&RLRLRRIDONEHEMBAAEE an Bt N BPAld P26 %iﬁﬁ%&u gxfzesroc.

were grown to 95% confluence, washed twice Wt
Nqnsgpepitic hindingid detetminedds theirdieard o i M SVRetOd abg the total

. ing i .val f buffer/ 160, cn2.. The .. .

i RER Rl et St ol o The eouSm, oot fgana i

sepdigte® Bohelinboasd b fistiaRANEedgh UndilteT GBS f1860akBEin 0.1 % PEI
onogeni zed (U tra Torax). Protein concentration was

fordminuges, wing2 Toota¢lbHarestenpragrpen A3h2.49) S6melEXdltnss are
Wafélrlle\cl&g% fi#llgg withARY 1c3l3 ﬁ&f@,ocﬂ'ﬁg a?fSOt"EeanH r3%Etleﬁziintill'cl‘tion
liqh¥/ €l fsl addedtolibie tfittersl B3unyd mdichativity) ibeowmttd 11t Wallaa0ivnBI50
Miiaiebe s eRRAC IR b edoriiied Hom Y- S00p+ 100 5%50) where
Y 808G, BLRRN TRANE HeHs it SAARLhR NGRS f%cﬁﬁ%uh@: CEARAMHLESHs

wth four sttengths were prepared -Ot e ‘active 30
of comgpewideviveiisg 2 tlatadds weretused for@éculbas the B0 3008/ K3waH8

N e R R
sal n Mfed@iohyslkdly dotdodd &Aofkhdpréeif iRRn#SP dntdgchits . 3

adrenaline evoked release of Ca®* from intracellular stores and a functional assay
revealed that compounds were antagonists with a Kb of 64 nM.

These experiments were carried out essentially as described below.

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

Twenty-four hours prior to assays, CHO cells expressing the human alphal A-
7 receptors were seeded into 384-well black wall microtiter plates coated with poly-
D-lysine. Culture medium was aspirated and cells were dye-loaded with 1.5 uM Fluo-
4 in assay buffer composed of Hank’s Balanced Salt Solution (138 mM NaCl, 5 mM
KCl, 1.3 mM CaCl,, 0.5 mM MgCl,, 0.4 mM MgSOs, 0.3 mM KH,POy4, 0.3 mM
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cel lul ose Magnesium 28.3 g 28.2 29.1 29.3 stearate

Wei ght of 283 ng 282 291 293 capsule content 10.000
wa@apsbrss were prepared from each batch. ExanptEDK2007/000419

| npact on sleep architecture 5 Rats were inpl anted

wi th EEG and EMG el ectrode o nonitor the brain

electrical activity and t muscl e el ectri cal

BBV S K mEIRESHINRL0 mif BEPSSH 9905 o4pries £ ORI ik

er oW n co

prétsEnicid (SOQI]/\Oéll)&‘Gi 1 Hbiinin %4 @Ok w3 0. eeftey exdeQSI dmwas
undj stur bed and hqgne-caged_ani nals. The EEG and
digeardgdystle Werewashe in awsay beff%r&néé@/@rqﬁ wehe lélalam%u@s equal to

45@%1?&&? Y3 G1/well %o dﬁ[ﬁ%ﬁ%ﬁ%%sg}%p Tn the}a88/Bf taéo@usrt & atuatidn,

m nistere t he conpoun
anmgemeMr viehickntvaomlded at ﬂﬂssppmnh asgt 1t5aul abigdotng /ARG DAMIO 4

f t he f b ani
copthin i 4t ¥ 4 e e SoroeRaro G Y BebiioRvelighe 20
miniB&UIBOE. BAGENudiRSehadlEs RBhaWes hpﬂ‘ﬁubﬂéﬁle?ﬁ@fmdghﬂ?plate

spent In %%Ch arousal state during t second hour of
reatcbc or BLIR i fram Mpleculay Revicels é&m@ypdst CAth\@fbta;n@mcﬁa»me

WS o ad® M ot ota e d 590 SRl iR HeiBlen

enBRlyGVsdRRedisBeha basd fluatedtaie teaditigh WeeSapproximateles,000
time from injection of the conmpound until first

rebﬁmﬂwra%ﬁeéuurgwé@ﬁmgc@bu were thenginmidrie gfgpomgemperature with

L1 9901 1P VEDUGLRFD Rt g
inehale dveat pedodpofddsiaf M{aﬁgm elsangt in fluemsdence waecdlcidated

REM sl eep. suppr essi on, to.b d
foa%aﬁémfiht qlwgrfté%@@-rﬁwmﬁf‘ecu egqui%p tha i g pange in
FNRKERS Se?é 915&@}1%9)%’3}{0%11}1@&‘% ggéré’sswﬁg(ﬁlﬁ%@ﬁloﬁ}’ F&%ntagomstlc

conmpoun hé present I nventi on.
detrompotinus afer 2hmipetesmmound ienbatim (@8 pb?\@%sﬁ)teﬁéommratlons

oS BB 8RR R, for compounds having NAT

Membrane preparation

Cells were grown to 95% confluence, washed twice with buffer (50 mM Tris pH 7.7,
125 mM NaCl) and detached by scraping in a volume of 10 ml buffer/160 cm?. The
detached cells were centrifuged (7 min, 120 x g) and the pellet was re-suspended in 8
ml buffer and homogenized (Ultra Torax). Protein concentration was measured with
BCA™ (Pierce #23223+23224).

Example 4 Capsules comprising compound of the present invention

[2-(6-fluoro-1 H-indol-3-ylsulfanyl)benzyljmethyl amine L-(+) hydrogen tatrate was
mixed with microcrystalline cellulose in a first step. In a second step magnesium
stearate was mixed in. Capsules with four strengths were prepared — the active

ingredient is stated as the free base.
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15

however they do so wi thout sleep disruptive effects
that often acconpany conpounds w th SERT and NAT

wa@edaswst2ys Moreover, there is a dose dependent PAEDKe@S®00419

inthe sleep latency, i.e. sleep commences faster
after the adm nistration of 7the conpounds 10 of the
pr esent |nvent| on. These da%a strongl y suggest t hat

‘A ?WépUUHUb of gfrﬁ%ebc I Iivrﬁ Tt ot bdllao['ﬁ used— '1OLHI1'§

feat nent ¢ ctiye di'sofders wt t he

ingedeapanyi 1g adverse s|eep effect|s experienced with
Pnnmmmdc havinag SERT and/or NAT a[‘fl\]lf\l The data

Hydig# her e| ar e /8218 t he| nor &52fpr essi ve 782 t he 152.4

nds of the present invention 15 have hi gher (-40
tai?%Fgé?l{JK; value for thejrat 5-HT2A |receptor than for

Midiecrpsisitine H- HDZ94.1rgecept or776186ice |any 2804T2A medi av4gi3
ﬁf ect would be expectpd to be norle pronounced in
CHUWEMs than in rats. Exanple 6 Effject on bl ood

MREGRSRH € 20 Thegg d| ovaSCLanZ efflects,gf; conpoundsg qf
the present invent hwer e 1 nvestijgated in '
stetaedterreteri >ed Beagl| e dogs in the doses 0.25, 0.50 and

raVal h\l N’J\I’J Annunt f‘f‘\nﬁf\lll"\

%ﬁ %ﬁat ed %%emgr bas Si x dogs \?élrje used i n2the
caPXREEINBAL thr ee mal ek and three |femal es. 25|The
group nean|systolic arterial blood pressure (ABP) was

decreased in all drug- dosed groups - see table bel ow

2008/ 037258 PCT/ 007/ 19 29 Systol t |
1)U SRS e REAB ot hsel (ne moanSD

Treatment (10-380 mi n) Vehicle 2.3 84.49 0. 25ny/ kg
-4 265 98* 0 50ng/ kg -9.775.39* 1.00ng/ kg -6.306. 63*
Examyde )1 steepdronlieeinigpared to the vehicl e group.
r ou n I I
A N o
actﬁM alcbt(hb avuscle efenital agfvitgrciesprsiveleeThd eectidies were connected
paranmeter., Systolic left ventricul ar pressure ee%'e

to farrecﬁp Hagemﬂﬁeal#@eﬁse contipypuepilecBes Of gdbety et %%mu

moving, undisturbed and home-caged animals. The EEG and EMG data were visually

scored to determine the arousal states wake, SWS and REM sleep. A group of 10 rats
were administered vehicle or the compound of the present invention corresponding to
0.4 mg/kg and 4 mg/kg of the free base. A William’s square cross over design was
applied so that each animal receives each treatment once.

The table below shows the % of time spent in each arousal state during the

second hour of recording, i.e. one to two hours post injection.

Wake SWS REM
Vehicle 32.64 57.22 10.14
0.4 mg/kg 37.92 62.08 0.00
4.0 mg/kg 30.03 69.97 0.00

The table below shows the sleep latency in minutes, i.e. the time from

injection of the compound until first consolidated sleeping episode.
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(10-380 min Vehicle 1.653.96 0.25ng/kg -3.823.42
0. 50ny/ kg -11.134.05 1.00ng/kg -3.085.37 P<0.05

w@ caBasRsconpared to the vehicle group. ?p<0. OBCT/DK2007/000419
(femal es) conpared to the vehicle group. These data
show t hat conpounds of thejﬂgesent i nvention are not
associated with 10 increasés in the blood pressure,

Wi chr—are TonT associateg W i conpoung hayi g
an i nhibitory %Ifhg%%t on the pb‘"r\%g)rkgnal in re%é)tlgﬁ/gg

Mierse, the compaunds of the|2pugsent | nventpgmpare

useful for the treatnment of laffective disorders,  such

as e.g. depression without or with only reduced

car g seul S| ffect FNCK e | ood

or ca2 B Bl ShllEs BB aPcorti a3t - PRERER Rerpf Bt
REMI sldep slyfpryssiond fiag eerd sipeastie bs aldbse dependent increase in the

-(6-Fl yoro- 1H i ndol - 3-yl sul fanyl ) - benzyl ] - et hyl - am
S\&é Sfeﬁleawﬁﬁ% ﬁ%eg%‘ﬁaqieg?d ?ta%é@ppws@yg unaffEsisdiydhe Fempounds
r. .
OB AR Bt P of € DRI sy e
REMssleep @b achubibhmexpected don doerpoendst haveng XA THnd SERINandtvity,

was filtered off and shed wi.ith tetrahydrofuran (60
nofRferhey & Fou e GlFer BRHTe SEhRET S AR IR Rounds
wigPSBER T @8d WA N a&ivityC Mbr&oveNhetd 83 &€ defendent decrease in the

PCT/ DK2007/ 000419° 30 Exanple 8 Preparation of the
slegb pencyot-msksep chmnieneds fagtay aftes the adminigtratignef the compounds

2-(6-F - 1H-i ndol - 3-yl sul fanyl ) - benzyl ] - net hyl - am
Of&]hee,ér%e{lt#l?’%@borjn(bgen tartrate (4g) was dissolved in

wat €fhegd ddtebtrangl pnshoestahitedmpoiuidsatihe/ressnt benticihean be

solution was filtered through celite, crystallised
usehth the Beaimpat ag) afketivp diserders ithaub Redeermbanying figse sleep
L
shews persrodl tlesnatiimpedsiov es the ghtmpatnds@Cthelpresent invention

su nsj S, cqoled in [.ce bath for an hqur. T
bt Bl AL AT K GGG e e Hian st bt SV AL e B s ST T2s
re@ptot HencNMR, SR, inftisbd Srrsdh WoaldbexpbbtBdBNbAmore
anal ysi s: 4.85%&, 6. 35%N, 4.92%H (Theory for 1:1
preyaiuncedsis hongas thann gat= 204\, 4. 85%) . Exanple 9
Characterisation of the al pha formof the L(+)
hydrogen tartrate salt
Example 6 Effect on blood pressure

The cardiovascular effects of compounds of the present invention were investigated in
telemeterised Beagle dogs in the doses 0.25, 0.50 and 1.0mg/kg given by gavage.
Amount of compound is calculated as the free base. Six dogs were used in the

experiment, three males and three females.

The group mean systolic arterial blood pressure (ABP) was decreased in all drug-

dosed groups - see table below.
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The al pha formof the L(+) hydrogen tartrate salt as

prepared in exanple 7 or 8, is «crystalline (XRPD) -
weewsPsss e 1. The al pha formhas a nelting poPet/D&ER007/000419

-193C. It 15 absorbs <0.1% of water when exposed to

high relative humdity and has a solubility of about

1.5 nmy/mM in water, pH bei2zig 3.7 in the saturated

sol ution. Exanple 10 Preparation of the beta form of

the L(+) hydrogen tartrate salt of

[') (B El uoro-1 H- nrlnl Q_\ll o fnn\ll V- hanzvl 1 arn

l—LIr 1

ne (108 59) was dj ssol ved d Svatohisgrigzial higad Qrfssm' by
war mi ng_on_a hot wat er béEhkange-from bageling (meagdSh))

(56 T9e)tmvems added, and the mi xt ufi®-38¢ mimd over ni ght

at anbheyd tenperfature. The suspensigen4eas cool ed on

an g for Two hours. —The sol] colTected b
by .“nﬁlfgi‘l&é‘ Ez@+3\'@§* y

Aafdh vvqanefﬁ wi-t-t—cot-d —The product

p<%95((‘ﬂ>‘hte<geyd¢rb>pormpanre@w the VQIEGIS@@IP/&: 6 42%\| 4. 85%) .
Exanpl e 11 Characterisation of the beta formof the
The'-értb‘bxp hyshi ogedtictiaf t/élﬁfleuISﬁlbf‘essuﬂ'd‘IWammalaﬂp reduoéd imﬂl drng)
hydrogen tartrate salt, repared i exa | e S
W@@SI |Sﬁ%t3(0$@#fﬂ))W~A§ ep:|e Gftavas seqthior s B Fﬁrhas a

nelting point of -189C. It 30 absorbs about 0. 6% of
wat er when exposed to high relative hunmdity and has a

solubility of abqut 2.0 n§ystélid keftwvanbriculptHphessuny 3. 7
in the saturated|sol uti oChaiBe 2618 bASdldeqmeantSD))

PCTPRATEAE 000419 3T Exanpl e pdsthlse pRpioa 1ef fect s -
sensitised anphet am ne response (1@ 3‘8631%111)” al |

HE Y
expeti-fents—anir w s—were narntal 2712
~H Ve ’ NG

wat 8r25weéksvai lable ad |ibitum A%I}ﬁﬁé were taken to |

t he 0.50xpéd nent al] | aboratory in - ha3a#08¥hoon t he day

befcpro@ni: experijment was 5 conduasad. 37815 dr ug doses

B (LlaFs§E B¥ioo@k velble diélp. Bl 00d-sanpl es were
@q(rﬁ ( e;altxasis)ocgjrglle tg’%e&)eﬂﬂ:ﬁee ter the testing was

ea ed interm te it admi ni stration of
Thel&Pie sRgw rrle.at caupemdd e¥ dleqesent invéntmn me nsh etSS@?e@Ie w1th

response a subsequent a am ne. ch n
incrgpeh g CﬁlaléreSSB’@e %ﬁ%@%g@@aﬁl@ W&éﬁ% gﬁmg nl ¢ and
havﬁ;&oa%r m%it&ﬁg éT?c‘i:PBr?tll‘%fnopdd@é}iaﬁﬁ réiip%kredﬁéncel Qle/&’(bmmhﬁds of the

ce weighing 19-21 g were supplied from
preddat insegtidoieee uiddleiot awdregtmem ef afifeqtiye Sl S, IBeIs - &

dep%sgg{l v@&xﬂaﬂ%rn\g%ﬁéﬁ%lgﬁ ‘gfar OtV%r aa? ﬁﬂ?effgé\frsit cfl‘ﬁ@ 1ncreased

blodd'fredtkdrel s had 5 days adapt ation to the
aninmal -facility prior to the initiation the

experiment. Equi prrent: Makrol on cages (20 x '3& cn
e @ Priepargticdofhe alpha ivrape: Q\Mﬂ}qdrogentartratesalt

[2-(6-Fluoro-1H-indol-3-ylsulfanyl)-benzyl]-methyl-amine L- (+)- hydrogen tartrate
(75g) was suspended in a mixture of methanol (225mlL) and tetrahydrofuran (375mL)

and heated for 24 hours at 50 °C. The mixture was cooled down to room temperature.
The product was filtered off and washed with tetrahydrofuran (60 mL) and dried at 50

°C until constant weight, NMR complies with structure.
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15 x 8 infrared |light sources and photocells spaces 4
cmwere used to record the |oconotor activity of the
wapios@mB=ss The |i ght beans cross the cage 1,8 CPCEDEZ@7/000419
the bottom of the cage. Recording of a notility count
required interruption of adjacent [|ight beans, thus
avoi di ng counts induced by atl onary nmovenents of the

[2”(@[1*1901611(3{%&0@ }%stﬁfa}l rbeﬂﬁm ﬁ-}hg}yﬁﬁfm& 122 g&bfﬁggﬁtartrate

days. After 11 +/- awal per
(4ghivandissobeadaniwiterctt ect:ﬂum Btnti tteetetl vdthuaptive cambbir.cTle solution was

P o <l s B g i Berit off e g
pré@udtBi/ak Gus(p@n@e‘ﬁ iAfeeHake) ﬁlO@QLWH@H&&% BefsR de88d Wl a few
Test corgoun [2-(6-fluoro

crystels néiot BnyTl@ﬁwmmiO)lbéastyh]edevmigham $8C. The suSPensmn was

e was, dj Sso

ol b IO P ol dhe dRPl R pBapdrig? in 8y ypcuum
ox@ﬁ%ﬁ%"@f I\Q/Iﬁ&oﬁfp(ﬁe@wﬂth stidétlsge, 60 m nutes before

i ng. Q/\nng S ound's | ower affinit 0
Elegaetal by ALSSUEH Gor S HOPeBgTbeory Gox e SHArARO4Y4C,

othhe tested doses of Test conpound was
6'ﬁﬁn§p Q/H)th a dose of MDL 100907 ([R-(+)-a-
(2, 3- dlnethoxyphenyl) 1- [2 (4-

)l ]) that
drqgen tagpate salt

THE‘ sﬂ arrﬁ%ff%eefd('ﬁ ﬁfyéh%geﬂ ﬁﬁra%‘ ha[f?és%r@ﬁir@d Bl AGHH glé Tot §1§s

activity boxes habi tuati on ter the habituation
crmmim@l(XREDbn s Nigure 1i. dhe elpbal fosint lesa helting psist of 193°C It

AR B SRR GBS B R LAy
ofREEHDKE R OR0AKE:, pBRL NS B7 i R UkREtE®E16GN Nut es.

The m ce were dosed after the average wei ght of 16
animals. Pre-treatnent w th anphetam ne (2,50 ny/kg,

le ?09 atiofi DF ﬁeeo%tzl .0 S Ih 81% LR Calt of
[B(GFRb A Hendd- Lol GEbdnkyR-on sty lkanins (10)8,5g) was dissolved in

*** <

h Ik d
m%tba@l @71«2;§y gvaé%{ne:%%q?w%l%gg%aggéﬁ%@q%%g%@ was
adﬁ%?,%ﬁ& dmﬁ&ﬁﬂe‘éh%%d ()v?rﬁ?ﬂt ﬁ@m Jrﬁstémléé‘rgt‘ﬁl@ gipd stpQﬁsmn was

no effect on the induced
coolrdemondre bahtfoMN\tO)houTm dhe e@téﬂasjcldbstedfoyfé’satlon and washed

100907 d,Lifhi had
wiR PR S pop b L et P e iR s B VB ol vitn
strhi8fike. ‘E‘Péiﬁ&ﬁﬁl%nﬁ@sﬁ%ﬂ%%’@/ 6.95%N] 40 14:MgT by Wrtihn M-
100907 resulted in S|gn|f|cantly | ower ed

55t th %N‘;gg‘ﬁV J¥n saline pre-treated animals
(***P<0,001) - see Figure 3 Exanple 13 Antinmanic
effect - Anphetam ne and chl ordi azapoxi de i nduced

Eda@od1Dl Chactetivdtion dfthd Wt form of the L(+) hydrogen tartrate salt

The beta form of the L(+) hydrogen tartrate salt, as prepared in example 10, is
crystalline (XRPD) - see Figure 2. The beta form has a melting point of ~189°C. It

absorbs about 0.6% of water when exposed to high relative humidity and has a

solubility of about 2.0 mg/ml in water, pH being 3.7 in the saturated solution.
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15 Increased | oconotor activity induced by an
appropriate conbi nati on of anphetam ne and
wa@ kiossstizaxz epoxi de is a proposed ani nal nodel oPCTYRRR2@7/000419
The induced | oconptor activity can be reversed by
Lithium In all experinments, aninmals were maintained
on a 12:12 light-dark cycl 8lwith 1lights on at 06:00
h. Fo%d and wat er tvvas avai | abI e tad li b| tum An| rral S

Ffﬂ&??ﬁ) m‘Q?sywcg?a nﬁfngg oﬁ’éﬁ%f]l ¢ cﬁfé’\g{fﬂ« fig%s on

Oses are
at (3:00H- Exﬁﬁiﬁnésvmrvmsca@hilaiﬁé eﬂlzbmmhAmn&Gb mmumm tatheer

the testing was finalised le Wstar rats
exREETRAREA abfeﬁorﬁsgh%gfe@lg%ﬁbéﬁwnﬁ?fs @ﬁy?ﬁmeaamw s
co&ﬁ&]&%r hangs, d&@?aﬁﬁisf@&' R n:%;ga@t Sﬁgﬁ eﬁmféd%mprea%eré Bollected

rol on cages one plastic house
withirr 3@nmmutbﬁm°m Ihe'lfhsélngava fimatis&l. days adapt at i on to the

an| | r to the.initiatiaon o he

ep P B R P B E At bing 2 s 48 epgment of a
selﬁht@@@ ?esans@ 18 EHBuSH WinpREEmideh@ilénpdi Tk biiendnidhod has

infrared |ight squrces and photocells were used to

beerepropeset ie moeldherahionicasdipiegryssofe nafie ghbipglag disprder.

lt Ihgl;hé%{gl n@ecr IV Itﬂl?i%? %gg?rlolfg m%’%\éﬁ: dup 1e%pfr&ﬁg{aqﬂhoﬁle

or count
Neﬂ@ﬂﬁfd”ﬂﬂn‘lﬁ @,ﬁllﬁd&isb At 8dd 4 pi. glige thewmaksoloh hm@gz{ﬂ@)xdﬁ (711}
counts I nduce tr Onar nove t he
with i plashigdpusss a8d aﬁg P RT B he oy fid S days

adg@&@anﬁe o CARity 012 R4 AR RCHRKARAY/ 000419

manta set t hium Chl ori de was di ssol ved
in (’Eqstpnhdnedvlwlagtoercagcsc{w|xrﬁ§gam)emla@don qu&irates Rgippad with 5

94 nE 210 t
x B giont suetscipfdutinee Pt Wy b8 R S e g
1odoﬂw¥6% a&Ibw bR @ﬁmé “ToRtEsht Basalsiestthd aagam;bs tijabotetic
in dose of 0,4 ng/kg_alone or conbined with

, 3
bongmkcg tige oRe. R@ogbing eba mofilitieepupbregpised wigrypion of agj acent
. het api . 9
e R TR B BB AL e

t he E)@éﬁment@ée@-luﬁi TEEpINaBevdrd ﬁrthre'ayéd(g)th witerdinghelavoe

in 10 % hydroxypropyl -beta-, cycl adextrin and inj.ec
sulphafe %39 welked) mwfgér%)tcmvyhlafq gcr T X SRR A CFLFS 1

dakﬁvﬁﬁ%a%l erf)b% il ALeS Wik %ﬁeﬁ@@v@tﬁﬁ&@d ('Sleveﬁfwe 1nJect10n

aze oxXi e I'njections the animals was 10@ aced
thﬁldn vhiduidb ks dissdlest inbbistddavedertdnd imjected scy(6uakke) in dose of

A0S BE (R B i KhPOR R GE P LE ot b gy (12 (R
1 H-fRi8 E%@sdlﬁnﬂ%e'nﬂﬁﬂlﬁé‘tﬁ Parh 26 QP Hydaspleh Vdtiaye) was dissolved in

signifi‘cantly larger then aninmals treated wth
106 rhuydtoaypmpylpec@a-omgwdemw mdimiecedods. irEdpses pf &8 apbl.4

mg]79 %8 an utes bqurektggtmg. Owing to Test compound’s lower affinity to rodent

SHT,4 receptor with respect to the human receptor, the tested doses of Test compound
was combined with a dose of MDL 100907 ([R~(+)-a- (2,3-dimethoxyphenyl)-1-{2-(4~
fluorophenylethyl)]-4-piperidinem ethanol]) that achieves full occupancy of this
receptor. 30 minutes before testing the animals were placed in the activity boxes for
habituation. After the habituation period the mice were injected with a low dose

amphetamine challenge (1,25 mg/kg or saline, 10 ml/kg) and the locomotor activity
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significantly reversed the induced | oconotor activity

(* * *P<0,001). Test conpound 15 0,4 ny/ kg showed a
wWo eovd@B2ys t 0 i ncrease the | oconotor activity i PAO&EA07/000419

activity, but not significantly. However, conbination

of Test conpound (0,4 ng/kg% wi th MDL 100907 (0,3

ng/ kg) resulted in a signif Zant attenuation of the

e A S R AR

arialBasel i ne act|V|ty - see Flgure 4. 20 Exanple 14
Anxiglytic effects In al| g&rlments ani mal s were

mai NEEiFRadmen vathampletamige (2 mg/kg/ 8l e5 AR r¢s‘u§¢d i on

sefl 1t19<§91%’\/§;1161|sg 8@9@9{&3 l(‘.{@é{%’ior%{lg é@“ﬁ? tg 1 a\g %ebaﬁlgcé‘he aﬁ%me

cfmﬁewge;:(éﬁéntﬁg/‘kg, ﬁ)r(awm ,0003. G[dtlildmn (e, gs lan«%q/la? anﬂIMBllSl|00907

Q a rea or e ani S_vu a | o it

Ornden ﬁlgpgﬁcﬁ%%d?cﬁ% dpduged @ﬁlizﬁr\i‘é%( M (i Bref05). Test

cRGRNH OWS /kgqna ggl h]w LG RHES JHAne md%gécﬂ éb&ﬁﬁt r
unp 8 S é)

as electrif easant tastin
activigyi e te@edhilgmes of)]l"at tcsmpomfd MDDl 0@9(Hsam1r1dthnﬁm deld no

Sy R S0t ae by BRI Soeilpial b oGP R5Rind 0.0
ma/kg ahb Oehe/e) quﬁDmcd)om 10y RN Iré&lted\ﬁpglgmﬁcanﬂy

adm ni stration of both anxiolytic and anti depressant
logersgdapdingastivineinralinepredfeatadeanizhals (HiiP<M0l h—s¢s Bigure 3
paradi gm WD 2008/ 037258 PCT/ DK2007/ 000419 34 Mal e
BALB/ cByJ mce (22-28 g) were housed 5/cage. Two
Esexmeé il Bre\gitisnankyy effecpe AingheRehind/higBchleiizdpskidethidated or
loBorf@Br ackivd®.in@dts 5 nMy/ kg (s.c.) Test conpound (see
In@?éﬁi&&' 18cokddtor é’t@xvff;y nx'i’(iu%§d 8 b Epﬁrggﬁe% tORbindRbATBY a?rnﬁﬁfe'ia‘?mne

pl aced i ndivid cages containing 20 marbles (2
andehtordipzegm)idsris taq;ppp@fsedlarﬁmalrmh@@ 06maAmp§he belydéchigcorBotor
30-m st period, mce were returned to

ac{lﬁgY Fal}w%ngvsrgaéejéy Lg ™ he nunber of visible marbles

(I esls dilnaperhdnts Caeneld wird Maledaéden a V2N e lightiadRdyabtvith
subtracted from 20 to give nunber of marbles burl ed.

lighteomhatASelCsh. dooghane maker Bas e | aliesads ikjfim. Animelsyvera gaken to

th& g)?ﬂe\ffﬁlx léés‘btoﬁregg%o A dzyfz Klg%o%tﬂft? agﬁ%m\%é Q |Hglge'li}trﬂ (N%E

coh@uddtd. @b diugdioseschrdlipted hdvapwala pil kg, Bloedsanplesiven collected
Wlﬁ%ggbtq?ﬁ%{%gs gﬁ%&kmes%lgg %vas ﬁnaﬁlseg d upon the principle
Animals: Male Wistar rats weighing 160-175g were supplied from Harlan, the

Netherlands. The animals were housed 4 pr. cage in makrolon cages (20 x 35 cm)
with one plastic house for enrichment. The rats had 5 days adaptation to the animal
facility prior to the initiation of the experiment.

Equipment: Makrolon cages (20 x 35 cm) placed in a U-frame equipped
longitudinally with 4 infrared light sources and photocells were used to record the
locomotor activity of the animals. The light beams cross the cage 4 cm above the
bottom of the cage. Recording of a motility count required interruption of adjacent
light beams, thus avoiding counts induced by stationary movements of the rat. A thin

layer of standard bedding material coved the bottom of the cage.
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manmal s, m ce have a natural hypertherm c response to
stress. In this paradigm the stressor is having the

WO e@sAaB726®&nper at ure taken. This physi ol ogi cal PEFPEAEE/000419

is 15 considered to reflect the anxiety |evel of the
animal, and is attenuated by pretreatnment wth
anxi ol ytic drugs such as b&hzodi azepines. Male C57Bl/6
mce (18-21 g) were housed 5/cage_ until 1 day before

t heExpstiremtahspicup: Adthiys Shlaridesvasilispoled én disblleshwasies and
inj %:(lt;hgi dSI cg t%e gﬁ&§5e?’od§s{@§go 214 gk p%jk? gzg)slﬁg/‘kﬁ? éQ§§rlnﬂ9te éfore testing.

Test ecmpvad] ek xdngple 20) whﬂ disshlveezlepdgi%d hycﬁrb@yp);bbgl}beta)r

cyelpsaRtrimandiniegls 8+ Glier A 0 Srulsg B8 ST Fesbbiged i 0 meke
MDIE @e@dommﬂﬁu{e@b)efo@msﬁﬁg l?&n%}ie%ﬁme @@%h&t@t(pawk@%st s

cage. Ten m nutes | at er, a second read |ngmvvas obt’ai ned
dlS(OTQ@d in TR % NaGlanddnjeete s culenl/kie Stmiutes befarg ghe(tgt. -

Ol R 00 B S So R 1 e SRR A~

cydieiewBBNardigjetlet Sic. @’hﬂl/ﬁ@qﬁﬁﬁed@ﬂijlaﬁemataﬁlphetanﬁne injection,
stress-induced hypertherm a (SIH), was significantly

35 mapniesstfias jhopmenheimine Ard ghlpwliazeppxidpinectiony the @ﬁ@lalﬁwaﬁ
plagé%lsﬁg } ncgﬁﬂg ;ﬁg{ees § En%me\ﬁ%ﬁglggg%%%é@gﬁ fofh 5 migsks.

PCTTE@J&&Q&EMWeta’&‘ﬁnE((EM%gD&nd chiloydibzpbiide (530 t/kg)

resglrtﬁc%ig_ b;gcfsrlgal:sgqri %&%golbcggl%vw gm%cantﬂfl zg%rt %Eza}gmlaqetreeyced
with&ehR1d ¢+ 4ats @y ddhy! b F0 0l ShibdREVARIANEY] dogay (015 nittk

pr oduced M st ock- solutlon |n
s1gﬁtﬁ@mﬁ}r mmmtd ibh izducedilsicomofor 2cvitst (**{ROQOMY. Best bewpyund

us
04BN St E e do et B e Astivyy iRy potivit, bu
notidfifcdnfly LASwer, [ ddm i ArbacE dest &nﬂp@@n&«@ﬂ ﬂi‘éﬂk okith MDL
in THE ffom whi ch ali quots of 2. 1(1100 of base)
10049 (Qééag/kmeweedgn@érgna‘ﬁqaqwte@uwveofﬁ aidycsdlogaptor
e .
st THERbS FHREE APY D00 b R om BBl ffec
on B&Rlin®hdiBfiw-se Figurag, d| ssol ved in the given sol vent
prior to addition. After m xing and precipitation
stirring was continued overnight and the precipitate

ExSR ﬂqurt %?;1&%”_11& Lidsation. The precipitate was dried
'_cwJ roomtenperature wthout vacuum 15 The

In alhe»tpenbelntsv\amma’rm@rz esiinthiacd on erl2sh? light-dark dysle with lights on
at dé?)gl Vk: c?ands\%tte?were avaﬁz%i gzgl Z%ﬂ PCT/ DK2007/ 000419

Mouse Marble Burying

For rodents, burying functions as a defensive behavior, used to lessen the
intensity of a threat or the animal’s vulnerability to it. Researchers have investigated
defensive burying behaviour using a variety of threatening objects such as electrified
prods and unpleasant tasting foods and liquids. Benign objects such as marbles and
food pellets also elicit burying behaviour. Mice probably bury harmless objects
because they are novel, and are therefore perceived as threatening. Acute
administration of both anxiolytic and antidepressant drugs reduce the number of

marbles buried in this paradigm.
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The numbers of marbles buried was significantly and equivalently reduced by

pretreatment with all three doses of Test compound (N=9-11/group) — see Figure 5.

Stress-induced hyperthermia

The stress-induced hyperthermia (SIH) test is based upon the principle that, like other
mammals, mice have a natural hyperthermic response to stress. In this paradigm, the
stressor is having the rectal temperature taken. This physiological response is
considered to reflect the anxiety level of the animal, and is attenuated by pretreatment
with anxiolytic drugs such as benzodiazepines.

Male C57B1/6 mice (18-21 g) were housed 5/cage until 1 day before the
experiment, at which time they were brought to the testing room and singly-housed.
Testing was conducted over a two-day period from 9-12am. Mice received vehicle,
chlordiazepoxide (10mg/kg), or 0.02, 0.08, or 0.32 mg/kg Test compound (s.c.). One
hour later, core temperature was measured with a rectal probe (T1) and each animal
was returned to its cage. Ten minutes later, a second reading was obtained (T2). The
difference between the two readings (T2 — T1) was calculated as the measure of
stress-induced hyperthermia.

The increase in core temperature between the first and second measurements,
i.e. stress-induced hyperthermia (SIH), was significantly reduced by pretreatment with
CDP (p <.01), and in an dose-dependent manner following treatment with Test

compound —~ see Figure 6.
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5  mlBOHpIdWR aW. B790 st Wil ition in EtOH from which aliquots of 2.0 ml
(100 mg of base) was used.

Dissolving 5 grams of [2-(6-fluoro-1H-indol-3-ylsulfanyl)benzyl]methyl
amine in 125 ml THF produced a 0.140 M stock-solution in THF from which aliquots
of 2.5 ml (100 mg of base) was used.

10 The given aliquots were placed in test tubes and while stirred, 1.00 equivalent
amount of acid was added. If the acid was a liquid it was added neat otherwise it was
dissolved in the given solvent prior to addition. After mixing and precipitation stirring
was continued overnight and the precipitate collected by filtration. The precipitate
was dried overnight at room temperature without vacuum.

15 The table below summarizes characteristics of the individual salts.
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5 Diffractoneter using CuKa,|l radiation. The sanpl es
were neasured in reflection node in the 20-range

w®G20080371288 Ng an X cel erator detector. Sel ect edPCEF/DER007/000419

peak positions (20), 2:1 neans 2 bases to 1 acid. All
values +-0.1 Salt 1 2 3 4 _L(+) hydrogen tartrate a
9.66 14.53 18.14 30.48 L(+4° hydrogen tartrate J3 5.91
10 05 20,43 36.04 Acetate 1:1 a 8.96 13.73 21.10
Acet te 113 6.81 9 20.46 21,82
Pr o Shapewvder i agtog@nMXég’][&])féq@egf&rA‘lq@s salts are depicted in
g8 9281 FROULW Uefo R Shufimbrides 3homabr #Oakk Iy 4R 7
p?nl C ac?él szfot 2. 1m%r18 S83 11]136§ Qligg?}g&g%zmp
dlﬂﬁdiicmgmms acid salt 2:10 13.51 20.60 24.66 29.18

Adi pb.pLc acid salt 2,.11. 1 71
FurakRPD Se mEFuief 48 s R ANATHEI R Per PRO K Ree 2.1 13
Dﬁﬂa@t@nﬂe@eﬁ%l C U
B inifer i ChR £ padiition: TR Aufbles it tincinectih Aflection
made inSthe Blage S2A0P @ing. 22X k8leditot deRB8tad2. 53 Mal eat e
m xture/solvate 7.28 10.30 20.68 29.35 WMl onate 2:1 a
SeRctdBX-DayFRall fositidns3R0R 7:1 nivids@tvaseR toll adidSAIDGINs £6.148. 82
28.37 WMalate 2:1 G3 10.64 15.40 20.71 25.10 Mal ate

Sal 1 5.69 17.12 17.98 28.|711 Mgl atze m xt &r e/ solvatie
L hyb g ta8rbre 9. 78 24. 81 iear dt 433 1| a1884 39 38489
L OvdBeenBRAad B Oxal ate 2: 1 .913.14300%5. 512025, 4038, 28

“Ac@yallate 2:1 J3 6.39 17. 61 899 21 1323 28 2I0Ral aPeos
Acetitetifr o/ sol vate 6 98 7 72 688 Q0 129 44 20d6phacitb82acli d
Progignafe 1901 5 9 50 14.80 19 F#829 98-83 Sgb%dﬁg ladtH dlal t
Hydsoxyisoputyris a6idl oy g4 19 04 |23 | Aol <2092 4 AL7, 21
Adiginfgacidsalt 23 o Sﬁ'cfgf,”;;"r S0 D P 61 b I8 A T i
Adipinic acidsal, 218 o Do _=1- T IONISI T el T S%6 . 29.18
Adbinis bl G 39} vate 724802555 5045 7P o HeHE 211 a
Furdarate/2: 150 - <U. 6o ol, 15 8.15 18.95 20.06 36.35
Fumarate 2:1 11.80 18.39 21,18 25.83
Fumarate 2:1y 14.95 20.63 20.86 31.15
Fumarate mixture/solvate 7.29 14,90 17.69 29.78
Maleate 2:1 o 9.02 18.05 19.83 22.53
Maleate mixture/solvate 7.28 10.30 20,68 29.35
Malonate 2:1 o 6.18 9.35 16.17 28.27
Malate 2:1 o 5.98 8.05 18.82 28.37
Malate 2:1 B 10.64 15.40 20.71 25.10
Malate 2:1y 5.69 17.12 17.98 28.71
Malate mixture/solvate 7.70 9.87 19.78 24.81
Glutarate 2:1 o 6.39 13.93 19.86 32.27
Oxalate 2:1 o 13.43 16.51 25.40 29.28
Oxalate 2:1 B 6.39 17.61 19.21 32.28
Oxalate mixture/solvate 6.98 7.72 18.00 27.44
Sebacic acid sait 2:1 o 9.60 14.80 19.82 22.90
Sebacic acid salt 2:1 9.37 14,94 18.84 31.13
Sebacic acid salt 2:1 y 8.99 13.51 18.65 27.18
Sebacic acid salt mixture/solvate 7.24 8.02 14.50 21.76
Succinate 2:1 o 9.37 15.77 20.85 31.13
Succinate 2:1 9.60 16.29 19.82 32.03
Succinate 2;1 ¥ 8.17 19.00 24.05 26.98
Succinate mixture/solvate 7.28 11.23 16.92 26.61
Hydrochloride 1:1 o 14.04 16.94 24,37 29.64
Hydrobromide 1:1 o0 5.92 8.28 20.93 29.91
M-tartrate 2:1 o 6.21 18.66 20.33 24.20
M-tartrate mixture/solvate 10.03 16.22 23.26 27.10
2-Oxogluteraie 2:1 o 6.37 13,93 17.30 30.42
Phosphate mixture/solvate 5.88 7.62 17.99 25.67
2,2 Dimethyl propionic acid salt, mixture/solvate 6.25 16.11 21.29 29.34

| Glutaminic acid salt mixture/solvate 13.61 21.29 25.78 32.79




Succinate 2:1 (3 9.60 16.29 19.82 32.03 Succinate 2:1
y 8.17 19.00 24.05 26.98 Succinate m xture/sol vate
W@ 208/012523 16. 92 26.61 Hydrochloride 1:1 a 1BHCDBK2007/000419
16.94 24.37 29.64 Hydrobromde 1:1 a 5.92 8.28 20.93
29.91 Mtartrate 2:1 a 6,21 18.66 20.33 24.20
Mtartrate m xture/sol vate .03 16.22 23.26 27.10
2-Oxo luterate 2:1 a 6.37 13.93 17.30 30.42 Phosphate
m xture/solvate 5.88 7.62 17.99 25.67 2,2 Dineth 1
CBimi onic acid salt, nixture/solvate 6.25 16.11 21.29
29.34 Qutamnic acid salt m xture/solvate 13.61

1.2 {2-toflaero7 B dndot g -yvipu foobb oy instmtanikzod nheweseutically
[ oE BBl e ot piayidad iR 575 Bese Jy P pamserng e

and pharmaceutically acceptable salts ther eof
5  2.pmavicegondd dcsoriirg tohdaifr le@whioh $ecriystallinaon- cr yst alline
fornl 5 2. The conpound according to claim1l which is

stalline, 3. The c (o]0 t l aj m,2
he ﬁomgontlrgi a{cgmfdp (N a}%ofwglgﬁ 1%& %—H@oroﬂlf—mado%-
y lyﬁﬁ ﬁ@ﬂ)‘deh‘i’ﬁ]lﬁé‘th}l@ﬁlw L-@ihp8roked thraftydirogen tatrate
he tonpound according to cIa|n13 with an
X—ray dlffractlon pattern as shown in gure 1. 10 5.
4.THbe compourtacaeingiiordeing witham*ara] dlffraaﬁowaté@yn as shown in
di ffralctl on pattern as shown in figure 2. 6. The use
of B8 conmpound according to any of clainms 1-5 in
therapy. 7. A pharmaceutical conposition conprising a
10 5.campoomgoantacdidigs toccldmy3 witheh¥-ray diffrdstidn getidre as shavim in
pharnaceutlcally acceptabl e carriers or excipients. 15
g fighrendt hod for increasing the |evel of serotonin
and/or noradrenalin in the brain of a subject, the
6.ThHE e SLMBShHRA AcbSdRETS dyﬁbf @hin@n -9fin GRrakf ective
anount of a ‘compound according to any of clainms 1-5
to a subject in need thereof. 9. A nethod for the
7.t Pepharmaeeusicalcomnostion comPEEINg & cPRpRIRE seidingto any of claims
di,s e [ ers,
ol SlUGS i PRATRGNRall 3Bl RILSHY SRSEREFTS
mel anchol i a, dysthym a, depreSS|on aSSOC|ated with
15 8. blApmleﬂroddbsmbr&Smg thd 1z Dﬁmrbmnlrmyzléxhw@rgl;renahn in the brain of

Hunt j ngt ease,, .Scl e
pélrSkllPJﬁgf@ egnet comptising the aﬁm?mstratlorno% an e?fl;:ctlve amount of a

compound according to any of claims 1-5 to a subject in need thereof.

9. A method for the treatment of a disease selected from affective disorders,

depressive disorder, anxiety disorders, major depressive disorder, postnatal

20 depression, melancholia, dysthymia, depression associated with bipolar disorder,
Alzheimer’s, psychosis, Huntington’s Disease, multiple sclerosis or Parkinson’s,
general anxiety disorder, social anxiety disorder, post traumatic stress disorder,
obsessive compulsive disorder, panic disorder, panic attacks, specific phobias,
social phobia, agoraphobia, ADHD, stress urinary incontinence, burn-out/stress;

25 pain; chronic pain, fibromyalgia, tension-type headache, neuropathic pain, overall
pain, low back pain, shoulder pain, pain while awake, pain during daily activities,

osteoarthritis and cancer pain, the method comprising the administration of an
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10

15

20

25

general anxiety disorder, social anxiety disorder,
post traumatic stress disorder, obsessive conpul sive
wale®esrss pani ¢ di sorder, panic attacks, specP€T/DK2007/000419
phobi as, social phobia, agoraphobia, ADHD, stress
urinary incontinence, burn-put/stress; 25 pain;
chronic pain, fibronyalgia, tension-type headache,

nﬁur opat hic pain, overall pain, |ow back pain,
. . y . . dai .
DBl PRI UK Pl 0 it

magdioitlereofipri si ng the adm nistration of an WD
2008/ 037258 PCT/ DK2007/ 000419 41 effective anmount of
a,co und according.to any of clains 1-5 to.a patient

16368 Rl aenage to Hm e HeHow CeTBRETRE ™ BoRI G m
10xpatRRERIRahHe PREY GMlitpuf fers fromor  experiences
i nadequate sleep quality.”5 11. The nmethod accordi ng
to claim 10, wherein said patient suffers fromor is

11;. @he methadi asordingda fctadmi Qg whetsin sajdedticahsifiens fram orfhia the
use, Q Onpoun .ding to any of clains 1-5 for
t H(Sek rorfasnuﬁﬁgcgg?oén o¥&g&gé}g}&{i canent for the treatnent of
a di sease selected fromaffective disorders,

120 @he assofeecathand atcording it@brny cfi damddrS forrhg manufacture of a
depressi ve, di sorder, paqstpatal 10 ression, ..
mEjeairamant for twgqaﬁy?ﬁtée?ad&ﬁﬁ%égl%sﬁt?gg@%e St derders,

b Hﬁ@%ﬁﬁveddiscd?ﬂéheﬁnxiet{e‘ld%?de?g imaor d&?b’e‘éﬁ]@c? d®order, postnatal
Huntington's Disease, nmultiple sclerosis or ° .
Pdepiesssom melanchelive dpsthymie, depresdionmsshsiatedwith ipodandiserder,

di,.sqrder, post tr tic stress disqrder obsessive .,
S s Barbar e afnes RRE bR oS PERRkISon's
S petdril aax RBPBkGGer, s6Q4l AkicBh@iBbrder, peAARMRARE Sireshdi¥order,
stress urinary incontinence, burn-out/stress; 15 pain;

c hbsnssive penpulsive Biserdealngnis, disosdesi prmiq gtiasknsnerifiphobias,

neur.opat hi.c ' % | 0. 0 [ ) )
SR RS R i PUOREl B8 e
aghiny throfis pairg Sibemayal i, tthstoratyhe hamizehe, maimopath®: palineverall
use according to claim 12, wherein said, di.ca(ﬁne t LS
i BRignlpppback Pain, showldes Pathe RN SYNils ANk R fyTing aﬁ@ LHHHeS,

OBH%&HﬂﬁﬁﬁﬁﬁH@Qukppgﬁguate sleep quality. 20 14. The

use according to ¢ m 12, wherein said nedicanent is
intended for the treatnment of patients suffering or in
13, Ade ubskecofding fof daiimip, fwhsraimggieé medirsment is igtended for the

c oun ccording. to any of cl ai -5 f ' e
¢ RERRHERoGFRLS satplifk ROY, P reuforhy Teditchltg YiEp blbuky’
selected fromaffective disorders, depressive

14diThe agkesiccordiioad yndl & eviidesis saidajedicathept BSstended for the

di sorder, postnatal .depressian, | anchqlia, 25 |
dyisetment af pajiepis sutpipe aisiadhs fd%%‘??#%ﬂ%' 198} lypertension.
di sorder, Al zheiner's, psychosis,

15. A compound according to any of claims 1-5 for use in the treatment of a patient
suffering from a disease selected from affective disorders, depressive disorder,
anxiety disorders, major depressive disorder, postnatal depression, melancholia,
dysthymia, depression associated with bipolar disorder, Alzheimer’s, psychosis,
Huntington’s Disease, multiple sclerosis or Parkinson’s, general anxiety disorder,
social anxiety disorder, post traumatic stress disorder, obsessive compulsive

disorder, panic disorder, panic attacks, specific phobias, social phobia,



10

15

Huntington's Disease, multiple sclerosis or
Par ki nson's, general anxiety disorder, social anxiety

Wwal2@snsmsg post traumati c stress di sorder, 0bSBPEEDKR007/000419

compul sive disorder, panic disorder, panic attacks,
speci fic phobias, social ph zia, WO 2008/ 037258
PCT/ DK2007/ 000419 42 agora% obi a, ADHD, stress
urinary incontinence, burn-out/stress; pain; chronic

pain, fibro i tensi on-type headache,  neur apat.hiC
D etarby B P TS shess GOt BRnet, DERo P pRe R chfofic
P3daith, Wbkd By AR KRnsiBdtypetehddde, dRutpatid pathtdvefall pain, low
osteoarthritis and cancer pain. 5 16. A conpound

adwek aeingshoyldsr avim nan while pwrke, paindiusimgidetly aptivities,
suffering,.from.or xperiencing i nadequate sl eep
quogFelo?g;%S?@%ﬁa%%g{?ﬁd according to claim15, wherein
said patient is suffering or in the risk of suffering
16.r D ooiyppeid sesidy tobfaimA 56 ompeinshid pateat Bduffiedng fOm or
2-(6-Fluoro-1Hindo] - 3-yl sul fanyl ) -benzoi c acid net hyl
er@priencme ipgdaguels sigen ARl - 3 - yI sul f anyl ) - phenyl |
-met hanol ; Met hanesul fonic acid

12-A @O&h%@&c@&&ﬁﬁj@l cla3myl5s WhtRNYiakd Panay s eskfhg or in the risk
3- (2-chl or onet hyl™- phenyl sul f anyl ) - 6-f | uor o- 1H i hdol e;

araf suffering Gowrywetténsionphenyl sul fanyl )-6-fl uoro-1
Hindol e 15

18. A compound selected from
2-(6-Fluoro-1H-indol-3-ylsulfanyl)-benzoic acid methyl ester;
[2-(6-Fluoro-1H-indol-3-ylsulfanyl)-phenyl}-methanol;
Methanesulfonic acid 2-(6-fluoro-1H-indol-3-ylsulfanyl)-benzyl ester;
3-(2-chloromethyl-phenylsulfanyl)-6-fluoro-1H-indole; and
3-(2-bromomethyl-phenylsulfanyl)-6~fluoro-1H-indole



