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2004 1. More recently, the so-called dual action antidepressants having an inhibitory
effect on both the serotonin and the norepinephrine reuptake have been used clinically
for the treatment of neuropatic pain [Human Psychopharm.,19, S21-S25, 2004].
Examples of dual acting antidepressants are venlafaxine and duloxetine, and this class

of antidepressants is often referred to as SNRI.
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WD 2007/ 144006 PCT/ DK2007/ 050076 2 Data on the use of

sel ective serotoni ne reuptake inhibitors (SSRI) for
woewrrap@dhi c pain is scarce, but generally sugPpeEDKa007/050076

limted effect [Bas. Cin. Pharmacol., 96, 399-409,

2005]. In fact, it has been Zhypothesised that SSRI's

are only weakly antinociceptive in and of thensel ves

but Ditabnitiideiof seldctdle seigority Uk ithititoaNSSRI ) R
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anal gesic effect” and thus be useful in the treatnent
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restl essness, and cognitive and nmenory difficulties.

mpyehgve antanalgesic sifect gad thus peupelubinithe gegtingat ofincsropathic/pain

ofy-t ti ropatic pain. The internationa
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di scTiases of @igclit heideprpamnds, however, associated with known,

4-[ 2- (4- met hyl phenyl sul f anyl ) phenyl ] pi peri di ne as a
anficelinggge signglicheUelbfs @8 TBRNFAG S HOK I B resticygss, and
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erotonin transporter and the serotonin receptor
wi{ys-dfiTfeeting &@yopadinghains sai d to be useful 20 for the
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he al ready known pharnmacol ogi cal profile,

the cprzespandrag Ml stle Mhicesaimipawyd is-repreied|td pe pe fribabites of thea

e A e LRI

fof tHeQtcQithdht LESEEILNE dFofderd;iE3) deprtssitaag@nkisty. of the
serotonin receptor 2A (5-Hf[err]2A), and an inhibitor
or the al adrenergic receptor, and the conpound may as
such be wuseful in treatnment of e.g. chronic of pain.

S%ﬁﬂﬁqywltﬁe iMredtiygntion relates to conpound I,
I'C S
Tlgé#rgs'eglﬁfnqgﬁtg%l 11%3@ QbeiSiHEI 20%ld RAGRYARLRES 11! iead/ithodh

armaceut 1 cal eptabl e salts thereo
pharmsdodd di¢ah prdfe, m- 2 @vincdgl pheiydsul apipphody | ipgpanwline is a potent

mﬁﬂ;r,)hi%%étﬁtﬁg%rg lnﬁlgrggﬁ/tlla}l_(eg%dgtgg lelpl)eBﬂl%BI\{rliJe_I%ilﬁglgei, 91}1 greltagonist of
the serotonin receptor 3 (5-HTj3), an antagonist of the serotonin receptor 2A (5-HTa),
and an inhibitor or the o adrenergic receptor, and the compound may as such be
useful in treatment of e.g. chronic of pain. Accordingly, the invention relates to
compound I, which is 4-[2-(4-methylphenyl-sulfanyl)phenyl]piperidine and
pharmaceutically acceptable salts thereof in a crystalline form provided said
compound is not 4-[2-(4-methylphenyl-sulfanyl)phenyl]-piperidine hydrochloride

addition salt.
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wo b@vapyos | n one enbodi nment

WO 2007/ 144006 PCT/ DK2007/ 050076 3 In one enbodi nent,
the invention relates to conpound | for use in

the i nvention rel BCEPK2@7A50076
met hod of treatnment conprising the adm nistration of
a therapeutically effective3anount of conpound I to a
patient in need thereof. 5 In one enbodi nent, the

I NV elatdno Rnibeliaieds, thOindefiivarmRG8Ud cerapoddmosideiiftherapy.
conpri sing_ compound |. In one enbodi nent, the

i nvelang sMbefigas henypriiqiselalss i 8 msdhasel|ropgpent ggmprising
D S R Yl O G T dp pogt
needtpoeodd | Figure 2: X-ray diffraction pattern of the

HBr addition salt solvate of conpoupd | Figure 3:.

X- r Y F £PPREMTh oty eripngelafaid aaﬁ%ﬁt&aﬁm&%rwmposﬂwn

istd f compound | Figure 4: X-ray
aﬁ??%?%??ﬁgﬁh%%?tern of the DL-lactic acid addition

sal tInghe corppdiorut,ithd BivEitgurrelags ttheayse aff édmpatniddror the
gattgrn ?f t he adipic acid addition salt (1:1) of
nl?ﬂ%fﬁﬁd)ﬁln ﬁ%ﬁv§"forn) Figure 6: X-ray diffraction
pattern of the adipic acid addition salt (2:1) of
compound I Figure 7: X-ray diffraction pattern of the
fumaric acid addition salt (1:1) of conpound 1| 20
Figwese 8: X-ray diffraction pattern of the glutaric

acid addition salt (1:%& of conpound | Figure 9:
Figutie dy Xgray i iaeigghp g el the SBriaddition salh pEcapradngdddi t i on
.sal ty. 6d: 1) > f 1 Ei C X
Figee; o iftactRRNR of the HisdUfRoh s sy Cor Corbina
FigiireGo Xyl fitactior?pat(es: di0thonpHingtic ecid hddiXen aalt of compound I

R S OB e SL Ll gl e 30l ALl on sl
g0 oS Racel o535 gfpldaan a1 B
(ottfefosucci nic acid addition salt (2:1) of conpound |
Fi\é\ge%(:) ())(?éa]}'féhéilf%(e)lgti(ﬁl%re{tt[e)i’(nz (())fo tZl/egL igg:?eg:id addition salt (2:1) of compound 1
Figure 7: X-ray diffraction pattern of the fumaric acid addition salt (1:1) of compound
I

Figure 8: X-ray diffraction pattern of the glutaric acid addition salt (1:1) of compound
I

Figure 9: X-ray diffraction pattern of the malonic acid addition salt (1:1) of compound
I, o-form

Figure 10: X-ray diffraction pattern of the malonic acid addition salt of compound I,
B-form

Figure 11: X-ray diffraction pattern of the oxalic acid addition salt (1:1) of compound
I

Figure 12: X-ray diffraction pattern of the sebacoinic acid addition salt (2:1) of
compound [

Figure 13: X-ray diffraction pattern of the succinic acid addition salt (2:1) of

compound [
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4 Figure 14: X-ray diffraction pattern of the L-malic
acid addition salt (1:1) of conpound I, a-form Figure
wa2007X4408¢/ di ffraction pattern of the L-nmalic BCT/@OK2007/050076
addition salt (1:1) of conpound I, a-form5 Figure
16: X-ray diffraction pattern of the D-tartaric acid
addition salt (1:1) of conpound |I Figure 17: X-ray
Figudefldaxtiag difpati@r putefn éfhie L-rAsipedcid &ddaddrdsatddi1y ioon
sal t ‘SEl 1) of conpound I in mxture with L-aspartic
coagiogn Jg%rif@m.LS X-ray diffraction pattern of the
agt ddi tijo t
Flgur%slg’un Y dﬁﬂaﬁl& ttehl &tﬁ@k n&‘g}/ar ?ﬂ{ %daét%?&ga&l (2531) e 19
Oaﬁdqjlﬁ_fdrﬁhctl on pattern of the glutam c acid
addition salt (1:1) of ound | in mxture with
Flgﬂt@tlén&raa@hf&aﬁttﬂm@ﬂmféht: fgrterioaeid xdditign slf (i laefi on
09%) of the citric acid addition salt (2:1) of
npound I Figure 21: X-ray diffraction pattern of
Fighe 1FACK-ag¢ididacibin paowrsel the Dfaspatipacidddditidh salk glureof22:
X-ray diffraction pattern of the phosphoric acid
CO@MW‘E‘BW@H‘IW‘TG(WN ﬁa&?aﬁl‘é #ihound | Figure 23: Dopanine
Flgﬁfée}'gs fﬁ%&ﬁd}t I%Jtte&o&ttﬁé( LYR Hti@qgf'dghﬁitti%ﬁ%%l? Ry&@hte (1:1)
0 oun resent 1 nvention. Figure 24:
oﬁ%etpyshmdtbimme:tﬂremthi amamoeédtcbnt al cortex upon

adm tratt n of 20 conpou resen
Flgm‘e@t Y deifrgehion padlmyof t @mlﬁaﬂdﬁ@df t@t}éﬁ% b thhe
co?ﬁ Eﬁ@f‘hﬁ'nn&%tvﬁﬁl Qﬁﬁm\{@%& Alondh ampus upon
mnistration of Ttonpounds of t present invention.

Flgtha”dOt Kdraalésfénactmn pmtem‘ oftth@cmmwwd pdrhtigbsafih@: I oé sempound 1

rig XD A e TR P i duion st sqmmevad

Flgtﬂt@rzaaxetap qualabtymﬁfa@t@ﬁt atth€pBabhérid 4ted e@fitibsadt (1:1) of

crystalline form provided said conpound is not the
compgae hl ori de addition salt. The structure of 4-[2-

R T R A

thppasemdnleagogal profile of the conpounds of the
present invention is
Figure 24: Acetylcholine levels in prefrontal cortex upon administration of
compounds of the present invention.
Figure 25a+b: Acetylcholine levels in the prefrontal cortex and ventral hippocampus

upon administration of compounds of the present invention.

Detailed description of the invention

The present invention relates to compound I, which is 4-[2-(4-methylphenylsulfanyl)-
phenyl]piperidine and pharmaceutically acceptable salts thereof in a crystalline form
provided said compound is not the hydrochloride addition salt. The structure of 4-[2-

(4-methylphenylsulfanyl)-phenyl]piperidine is
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depicted in the exanples, but can be summari sed as
foll ows. The conpounds are inhibitors of the

wa@edootiemder and nor epi nephrine reuptake; they ipti/bKR007/050076
the serotonin 5 receptors 2A, 2C and 3; and they
inhibit the a-1 adrenergic reeceptor. In one
enbodi nent, said pharmaceutically acceptable salts are
acid addition salts of acids thaN._are non-toxic. Said
salts include salts made from of ganijc aci ds, such as
mal ei ¢, fumaric, benzoic, ascorlpic, Jsuccinic, oxalic,

bi s- net hyl enesalicylic, nethanedutfonic,
et hanedi sul fonic, acetic, propionic, tartaric,
salicylic, citric, H3 astic, nmalic,

mal oni ¢, mandelic, ci gni c, aspartic,
stearic, palmtic, it 7 Vi c,
p- am nobenzoi c, glutamcC benzene quonlc

t he | i i
b hal ek Al pforEbFde ABpHEd: o i fiisct mveptions
depaitell iBahd sxangyesabsiaahde RBGMmatisanas fohsganihe cﬁﬁipbﬁnds&hj@ h

as . hydrobrom c, sulfuric, _sulfamc, hosghorlc and
inhibitpiscof #g sgsotonip @nd nerspinepliararuRake: dheyrighipjtdhesgprqipnin

relhinb P e o i pe TRl bl e S Edbic a0, o,

| . e.Intdne cabaponnd sa@dfphbanasel@cdlly acsepidbic $dBK apdidid Addition
salt I n one enbodi nent, the conpound of the present
safth o baridsoRal ase pastaic Saidsakis inglidg salfumadeotionsgrganicifids, puch
oo b Wpadic, ubblc, sachilf A6 HORETRAba LR,
metharcksaldichit |edransalsmlfora¢]dcetrc paupidniey tatarichalitylic, satic,. | n
one. enbaodi nent , E conmpound. of the, Present i nvention
glpconiq, facgieynali, malogis. gnandalic icgagug. cittagaiic; 3P4 Sieancar
palfificlitdcopf! blychiik, %Dﬁnﬁgpé?gbﬁeg‘lhtanﬁ@%eﬁ%ﬁgﬁﬂfb‘ijucofthebﬂﬁyllme
pr esent I nventiontis the taric acid 25 addi'tion
acsta¢ acidsapsiwich aparetéi h&lbﬁapophyélrr@s,lfos eampl¢ R-bwerwotheophylline.

e di ment ompound sent ventio
s bt RRG R sR e SR, RS MiaiohE, RliiEy, o
sulfahi& ?h(t)s ba¢ aﬂlcsmhwmdst. A deXionhl isBful WitshRod MEBd Rthé B in

2007/ 06 PCT/ DK2007/ 050076 6 nodifications a and
exemplt ldfiatde Ik he (3 formis believed to be the nost

:t a ong%%%ggﬁ{ekng thel gééﬁn%ou%a lf'?‘L éirg%nt mO RISG, ic. the com%ound

resent 1 nveRt |
oﬂﬂmnaﬂpunsﬂwGﬂBré&mﬁnnéﬁhe term" purlfled forn1 is
intended to indicate that the conmpound is
esseftangempogingat.dhe gRrppaqung @ﬁﬁ&ma@nbw@%tw&rls thsrIpg-lactic

achd SaditRtH HIPLRNS pafticafl the £PRRPUNd, as the case may be.

In one embodiment, the compound of the present invention is the L-aspartic

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

In one embodiment, the compound of the present invention is the glutamic
acid addition salt, and in particular the 1:1 salt.

In one embodiment, the compound of the present invention is the glutaric acid
addition salt, and in particular the 1:1 salt.

In one embodiment, the compound of the present invention is the malonic acid

addition salt, and in particular the 1:1 salt that is found to exist in two polymorphic
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Oral dosage fornms, and in particular tablets and

capsul es, are often preferred by the patients and the
woredi7aadoopr actiti oner due to the ease of adm nPGL/DER0GHS0076

and the consequently better conpliance. For tablets

and capsules, it is preferafle that the 10 active

ingredients are crystalline. Crystals of the present
mbdifietidn®d; A3 E5WBith 8f B riaik Bslicvied € bEThE Shadk Stabb BaGIddN a

sol vent nol ecules formpart of the crystal structure.
lowpesodehiliat e may be formed from water, in which case

t he sal eferr

e ot BPy G EnERRBL Al BB R
fos) Vientem “pmﬂibdatsnﬁ” 13 m&hhk&ht@lmdlaaetm the compdty/is 15

acetate. The exact anount of solvate of ten _depends on
cspapdiallp frar of et coaoundserpihe f OTRY ¢ ARBEMARPHF Ot 3 cal |y

ctenperature is increased or as the
&éﬁiﬁhggk aﬁégk?§ i s decreased. Compounds, which do

not Ohhdgego fomzls; ahl ialparigalao bjets add dapsuled) ere often preferred
hum,di ty, chan enera

dit
by glga'ﬁl%f"éﬁsn%@ E swalslef??f&@nelf e taH %ﬁ— FAsE gﬁ %fﬁelalrs e and the
conqubh @R HARS co 2%112111%6 NJresbidihatd EdpRulEBrit R %f&ﬂa@l& tRatlife

does not form hydrat es when precipitated from water
MMM@ne@gh@mmw@wnﬁSﬂEMth as the succinate, nmualate and

t at ddi ti lts d S
oo SaB o e S} MG RBLEP D SSiatE O WAE e BS%uR fhgrein

sol\eRt ﬁﬁble\éuleé"ﬁﬁﬁﬂ%@%ﬁ thé EiystaBstERARE AHekoVa@ahseBe AFmBM from
undesi red progerty for conmpounds, which are to be

Wifele HeWhish cpse | mﬂa&tﬁ%\@r@@ﬂe@ a¢felfr@¢ msayid@ﬁﬁs AHernatively, the
so%iés'ﬁgsﬁergoﬁﬁed o rPgﬁ% soRzre %Lclé %IQ il {iﬂloﬁsac&%ﬁé eg%th%

caps n one e ion rovi

acetays Tat sxank hﬂnohmwflwlgfmsxfmn ldepetnyis ofrotic @maitmd@sm)g énstance,
forms using crystalline active ingredients it is also
hyeres vidh ypicakly Toggs waler gsthglempgraluitels [negepsheips theraldye

huthifiR ﬂst e%fé@gé?ixto :pgﬁn&se Mch '8! ot gl%{ngggijwhicﬁ change only little

part nmeans that f e stoichiongtry is
whna dondﬂafons;esdch as @g. Huhadity dmngaarecgehettaid@ eefgatded a3 Oeitorsgited

R o TN ER{TRE T i T .
h}IleeﬁesC\QH@PM@Qﬁlte%d h‘a{% WABSRAtrch Al &Ik as the succinate,
wel | -defined crystals. WD 2007/ 144006

Inﬂawkmﬁzﬂﬂmf@5@@¢BUOWSﬂhebsolub|I|ty of an active

ingredient is al so,of ni f.i cance, for the choice o
toon e Bt £ Qb RAGHL 5 CRPE BoroPf whlbf vHR e550s8d 1o
hudhi@it \Hyér@&bkich% is Fe@Eraflk dbgab@e1ag an @l &Bred p@oﬂ'ékt?ﬁ@rr

solu ility o e active ingredient is general
copaionadse i dse ihbnRiF st inghprmacepidsab Syelation, in particular

in s RABUAERY, K as PRI ORI G n o PP b
prdmdﬁs Soétalk imatislowey ghacapisivy.t abl e aI ternative

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
ions forming the salt is the ratio between small integers, such as 1:1, 1:2, 2:1, 1:1:1,

etc. In one embodiment, the compounds of the present invention are well-defined

crystals.
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avoi ding the need for swallowing tablets. In order to
l[imt the volune of an oral drop solution, it is
woemeasany to have a high concentration of thePaDK2@®7/050076
ingredient in the solution, which again requires a
high solubility of the compdund. As shown in table 3,
DL-lactic acid, L-aspartic acid, glutamc acid,
gl utBite o habdliteh oaad at@eong@ediaai id akd dif kigatficad&d iSﬂth*e&hhﬁv ef
exceptionally gh solubility. Crystal forns qP
daspge form@p &tm%’nhaé(ﬁ& %ﬁeefcl@@@%@l lﬁP@ﬁ@#tbillég lqr ogal dosage forms,
|.¢
@g %H{Jﬁl%ﬂlt%f E‘Q 1€é)lfng?e‘éhéfﬁ Ys%}eg&l%g% %ngea%? }(gﬁeme gt%feﬁcml as it
inrichdes dtei ‘tnorabmtacbdﬁy Smneapa:hehfs; cpl dldatydbatients ncyriswei ng.

exact cry orm a given salt may.depend .
afiey GG A VR taliiTets e Sl st S Efvs e e Joi BB Rlgmative
avBiBhd Rktr@t®fbr sWhBoWiBL @téd Iﬂq)gdlér 't@ Nm$@hd V@lfmfehﬁ an oral drop

present invention grows needl e- shaped, sol vated
sotutipst Wlisnashsarypge devpi highednéanormiat blathe hetivedegiedicacindhe

nd pr noj. but e tals.of non- h d for
sclfoahvaRE u rrditse E Al R A RGHoNagh gable 3.
DL Sadeceeidp Lta@paaﬁcfa&@ngmhﬁé aciBl @Viaflt BEId SO &fdl@ic acid addition
filtration properties. Table 3 al so depicts the
safteBaNerqxaeptipmally high splbilisy i n t he saturated sol ution of
20 t
i & F%ﬁ%%rﬁls ngbe?ct B{)gﬁ@gﬁp éufd G@Ecésﬁﬁg ﬁ’%@%ﬁ% %?ﬁ%g&ﬁound
Neddby &@ﬁe(&ﬁ@sﬁah&elﬁbmmh@éldﬁﬂﬁcwﬁ tcrmmaltwma pmﬂdcugnv e
rise to apr .decrease in gr_on a tablet conprising
envyRIRe s il tiogHpesames mars EH1GH wd dajecegaimigg of e Wﬁte
r?@ﬁl%ﬁﬁ‘ bfa 1V%ﬁ fsﬁlt YMa& Iaege ld%\c% i &5 10'?1's'|u WHiBHe dl?
o corr03| rocess i prent tab ts are ma
wzhxypmﬁpmgcchmlnle eHBIrm1d aduetichadadt dfhet Iabsteat Blvsmtggeg’owﬁ Beedle-

th t.he HBr, d addi t | t
shiped, s d i e e MRt R oL b e prgtnol,
but CARAWWE Afont RIr-AEE RRAL whithend h&mehaelshspeﬁ%hagma& b@dtion

salt inacrystalline form in particular in a
safjus priccipdated fiom waten preniding suparioo diltration, propeaiics. HBr  sal t

has k' vvderdlfaoa XRPD),, at
appr BRTha e aP et iR ol 7 AIRE TS AR op or
th@ 8dlt. IThiH ®op&8) id oFiBhp&ahnte baguamRR am RVcdaidmigéeclyn
ure 1. In one enbodi nent, the conpound of the
avsrcgéélﬁfmg AYEISE iaBdh thescewaulpion abmpisturg pild ghgdise tonPal t
I rt
de%ﬂeralg% %neog 0? gft%tngi&f cﬁ)njléirﬁﬁ'ﬁratolﬁg}r Réesﬂ tﬁlg,l rITJ[e% lft! Whldh:}nfy decrease
shBlLdifaMadreovae) dsakdditii & tow saliting @l meﬁgﬁfe iri3e & QGRREloatofV‘D
2007/ 144006 PCT DK2007/ 0 0076 8 a 0 r‘Tt ely '33
Pracesy cqupgntdh polets ayg sede gy vl HT%HPBP’?: ﬁg agaamda%?_ suggest
] in
b S s AR R AT i T
pr eslarine iembedinenn thscdrmgound @ pia’,rltresent invention is the HBr addition

salt in a crystalline form, in particular in a purified form. In a further embodiment,

said HBr salt has peaks in an X-ray powder diffractogram (XRPD) at approximately
6.08°, 14.81°, 19.26° and 25.38°26, and in particular said HBr salt has an XRPD as
depicted in figure 1.

In one embodiment, the compound of the present invention is the DL-lactic
acid addition salt (1:1) in a crystalline form, in particular in a purified form. In a

further embodiment, said DL-lactic acid addition salt has peaks in a XRPD at
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acid addition salt (1:1) in a crystalline form in
particular in a purified form In a 5 further
wepdodiqwent , sai d L-aspartic acid addition sal PCT/BK2007/050076
unsol vated and has peaks in a XRPD at approxi mately
11. 05, 20.16, 20.60, 25.0028 and in particular said
L- aspartic salt, when mxed with L-aspartic acid, has

ap@fbx&lfia@lﬁm@%@lgqt atd4°mntlilguaed, and il par@ii@aresabo0L n@stic.acid
said L-aspartic acid addition salt is a hydrate, in

add#fon sellhay an XRED %&qpﬁt@dnffmum 41n a further

s TS Shpatitiéhy o ERRAG o Hlhrafi il Sicids in gk
acicﬂad’cﬁhorﬂ&ltfﬁﬂﬁ in &66)stalinp d@rint, Gl bﬁl’uculaﬁin(h puréfBdafoinh.dn a
addltlon salt drate, when mxed w L-aspartic

fugh '?rd:m asppstigagil @ddibon Aol ﬁsglaﬁfévat apchhagpgaks in a
R RSO o O Y38 1

aspanfis tall, wira rhieedivithL-gaiticeidl@had an BRPOX dsfdepidtdddn Mgutenl 7.
a 15 further enbodi ment, said glutamc acid additian
Inoe empadingakisaid; Ina@a%r@walcb%ddatﬁm W 1ﬁaﬁlé¢lr9te7 inzparticujar ip ¢
) t
168, 1 1R8O AU Sy 20 Gyl B8 e
peaks XRPRRAD dapprokithi¢ln 7f80gur3e80°194 109 19166°m;r‘amﬂ1nrmmﬁcular
t he conpound of the present invention is the malonic

sapgchdspaglc adgiqn s fé/élrette hepymixed wyith dyasgpartici agil, hay 34 XRRD
purified form In a further
asl%%%fc It 1guf621a&?d mal oni ¢ acid addition salt is the
a f ollnmnamhbbdanneakescompmlruXIaPmeqireseapmlvamdmuk eleyglutamic
77, 1 19.93, 24.0128, or said. mal on c aci d
ac %4%%83&4&0 52 Cftyﬁtéﬁ‘(né oI it R WA bR 1od form by
fuftherd Pt hERt 8y e lﬁta@rﬁc adifl a&émo& 8al2Ras Rk LRZBXRADG | N
particul ar sald rra onic acid addition salt has an XRPD
ap@sompuembam 4.0l YUPE6S, 222%57°08, ahd.in partiouler mndbgkﬂttmannmd
conmpoynd of the pr.esent vention Iut
s cwlaen BAIEH 1 e At o f}onphy aler Basran X higtof i figure
jarticular in a purified form In a further
enbodi nent, said glutaric acid addition salt has peaks
in aIn)ORQIBnﬂvbd'mrpqm di]xé cmnlmuyld of 13qyresbht in@entios. 10 Bye maaldnic acid

582 din ul ar sai.d .gl.utari id addition
adgifiop Satot e &R S Patigud i el fotn 40 &' il
etﬂ%@ﬁﬂl&ﬁeﬁlcﬁ&%b%ic SRRk Ssa0fis tHe-REraSAathak ?%ﬁé@ﬁh QXRIBD at
particular well suited for the treatment of chronic

appaoximat€hr BhiZ, paver, i18OBudd 1P2liot adid amdorsciedid addivibh salt is

2007/ 144006 PCT/ DK2007/ 050076 9 phant o om | i nb § in,
thﬁ@cﬁ@%&%h%s Reaknin HXRBE: at @ppreniediely 08 pHkt L°nég-pét i20.26°20

anB%Hﬁ;) t\ r sa(xf E]M ¢ Qéldﬁﬁ{'&& ha%%ﬂgﬁgﬁ? ag 8:T§3ted ri ngure 9
neuropa conp ex regi onal pain
or 10.

In one embodiment, the compound of the present invention is the glutaric acid
addition salt (1:1) in a crystalline form, in particular in a purified form. In a further
embodiment, said glutaric acid addition salt has peaks in a XRPD at approximately
9.39°,11.70°, 14.05°, and 14.58°26, and in particular said glutaric acid addition salt
has an XRPD as depicted in figure 8.

As mentioned above, compounds of the present invention is particular well

suited for the treatment of chronic pain. Chronic pain includes indications such as
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syndrone (CPRS), trigem nal neuralgia / trigemnus

neuralgia / tic doul oureux, surgical intervention
W@ 200g/144p06t - oper at i ve anal gesi cs), diabetic  PCT/DK2007/050076

vascul opathy, capillary 5 resistance or diabetic

synpt ons associated with infulitis, pain associated

W th angina, pain associated with nenstruation, pain
phassaciiabedinvhélrosanic §ain, dabéiad nquadpathyh padaehrtic neuralgia

m grai ne, tension-type headache, trigem nal neuralgia,
(Pﬁé\%pm%meb gngrom F@Esk Yk msHeopathy ooyt xaregpaplpain
o i B N [ PR E AR,
surgieal netoieotiar ety ipbstoparative deateesia} wlidbetig va@ulopathy, capillary

t.rauna ociated with bums, sprains or. fracture bone .
e PRCCH 3?% 5116 SYBBEPSAFic]aLed Wﬁlgtnéﬁlﬁb% B%liné,ssoﬁ&ﬁﬁ‘é?w“h angina,
paTEh AR E Svit meKNLMh, LRI iat@OWih cdrcBY, @8hthi $hin, headache,

myof asci al pain, thoracic outlet syndrones, upper
migagke, peristonelypé bevslachiya trkgepanal ncwhalgiaitempéremipadikulpajoint

results fromsystemati.c,. regigQnal, .or primary. spine. .
sYRfTR8te P[RRt BUERY ST ins BTl S PRieLporigdd joint
pamagateomt@hﬂé@ﬁat@iamﬁﬁaj fReuriPbiadrtheigk end Bddtidresulting

(SCl')-associ ated 15 pain, central post-stroke pain,
frema e manaspepr wih DANBSPaITOr FIcERE Boreapain g to asteoarthritis,

| O S .
SRR ARE! forfdh ek BEEHbysch BT TBRET P iR pain
thomoid oditlsiosyerosnes Suppler Bsckgajr @sswenbaak paimi (athectimibichatihpain

above listed . chronic pain indications, 20 Painis |
regdisi Fre SerRa - T sh af PERATY sRékotrerss ordirgppathy. Beltigy
I: 3 " ant: .| _ .
P S Rl rE e R A BN RORO Y PECD-associated
papmtcemtdl plostt stk e @aid acrger, nearopdthyc AlRE gamnnsitide well pdinouch
dapaggﬁglASP Classification of chronic pain, 2nd
EEFMG I 1 ASP Press (2002), 210). Even though pain is

al W@hﬁm_rt?dﬁbirﬁtﬁ& b¥Bpbimls ©RHRGPeRht RYEHIRANMBS &Rl B€the
classified. "Neuropathic pain" as a subtype 25 is

trapgrhiemieod nippdtdirerdoagBuelsas dsaiassipnassoaiped voth thaabed lisjeda

d@éﬁnaﬁé.hﬁﬁhonsor dysfunction in the nervous systent.
Tf BYEAY %uBpres of neuropatic pain are recognised

by 1PA$Pis @fide®¥a MRl Ia®matibal ANsb@slydH fr e Sthdy of Bied (Ins®)
as "a pain due to a stinulus which does not = 30
asn@p Haplegsapl wue apd protionatgxreaicasoasiprizipd pith@epherd as

p%&ltﬁ}/f}g{lg Hgmgée SHaLALD&LLR '&Qu&?&lﬁna&e%A@prgﬂsﬁﬁ@ﬂ%n of
yperpathia a ter a traumatic nerve lesion, often
cheativ paied2 MEdhiony BsSTRiesy (2802), 2 UGo Botrothodyts pain ¢t dleaysand
| at er trophi c changes". WD %00%1%44006 o
SUPISEITSKBOE PP e Y RCrOIgs can be classified. "Neuropathic pain” as a subtype
is defined by the IASP as "pain initiated or caused by a primary lesion or dysfunction
in the nervous system".
Different subtypes of neuropatic pain are recognised by IASP, and examples
are
¢ Allodynia which is defined as "a pain due to a stimulus which does not
normally provoke pain".
e (Causalgia which is defined as "a syndrome of sustained burning pain,

allodynia and hyperpathia after a traumatic nerve lesion, often combined with

vasomotor and sudomotor dysfunction and later trophic changes".
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Hyper est hesia, which is defined as "increased

sensitivity to stinmulation, excluding the senses".
whearakgo@, which is defined as "Pain in the PCT/DK2007/050076

di stribution of a nerve or nerves". Neuritis, which

is defined as "Inflammation l6f a nerve or nerves". 5

Neur opat hy, which is defined as "a di sturbance of

f WncifigiiesticsRaivhich gi@iled as hab@esddseasifiGiV®: stihililQida,

nerve nononeuropathy, in several nerves nnnoneuropthy

nult@%h@%%thﬁsﬂﬁﬁ$use and bllateral polyneuropathy

NQurI%J ar‘a:llh n?l ch 1§48 1ne(acI af’ Belf Ihe dls%rlgutlo ch er}ef% (I)rnnerves

whi ch ermed di 4 C neur opa

Hy Dﬁtﬂé\lrﬁﬁsbvﬁnch\d\bﬁ&’[heﬂ%s defhpedhtias ofﬁlﬂeﬂvBQﬁ ﬁéﬁz@ﬂ
response to a stinmulus which is nornally painful

HY peXNpaopithy, wihéhcis dﬁﬁn@e?tsl "ﬁeﬂdstlabaﬂca qﬁ eﬁmcfaan os paitiologisal
characteri ze e\ﬁ(g) reatlontoa
sti nuflE’ meas’beé‘é%/ 3 P‘;]F %erF%B’é’PP‘? %}é’aglyr }ﬂﬁeV‘%m BVN0el |
as afohdHelRPEBAEINHRE NPIdd fuse hd Hhaest lpilil—siﬂeul%‘p@tlﬁ%r_ﬂg t he

neuropatic pain may be mechanical or ‘t her mal

uni qeurppihyrEesbe @ﬁS@alateérvmh ¢.8- Gebaitsdn sdngiotaseld ivfermpd

pres ns make them suitable for the

trea Q&ﬁ¥1£¥£@%ﬁ r di seases, which are not directly

r @l At @stral@estd) didtCis Aafined &-"aHl ik ¢ab @Gk SRBPIDA Stirdiilas which

| ocat ed e. ? on dopam nergi c 20 neurons where

act i aemeHyaseEHuk™ a tonic inhibitory influence on the
dgp | & t

oft 2@(& atll%% c‘?@g% is &%{eﬁ aﬁgé O€J1ﬁf14?§rqﬁpon§$8ﬁf§'ie§1zmﬁ bl an

pr esgbabathlly phiebpt®NAE asiawldshadpecionp o updsitiof stifiglus, as

present invention do, in deed, bring about a dose
depéﬁ@é#ﬁ“ﬂﬁ@ﬁéﬁ@émﬁﬂ“ﬂ%e extra cel lul ar dopam ne

levels in the brain. On this background it may be

hypot hesi zed that 5-HT2C antagoni sts are particul ar
Thebﬁmﬁhbv@dngﬁwﬁmunmenpMEatméﬂﬁn@hmdaﬂmeﬁ$MQmuwhich

'S r fracto to the . treat with sel ective

ser ol eﬁiﬁfﬁ%@ logiea! Bty € hesyRReYH ORHERTSSCRYI | |
mse%tloiliéleaﬁ@ then?Q@@bte f1he trte)’rfé% beshs: dildads %HQHQ&@ nétn

several clinical studies showng a conbination of
mnxﬂyaﬂMpdnedamdcssﬂlSﬂﬁbbeusppmsmemxmwdssabn@bpmenﬁumc
t he treatnent .of de ssed s W th
nopR o Serid ererdene by BhRafh o w8 opupine release,
and EPHES S oniRBvi 08 ffe30ar Bicfeasd @lthe d%ﬂl’ﬂﬁﬁ@ 198 Data presented
[ Psychot her. Psychosom, 75, 139-15 2006]
ingxample i s,lpgw that ca)pg)@ugdsngyttp{ pr,e[sqng 1@6;@‘[1@1 dp, p{rgeed bring about
a (‘?(;ye %{gg&dgﬁt’ 1n(¥¥h %S%I}n l{ltdei%( T t llul 1a (50 %&nﬁ) ol%véi? mn t)ﬁg rb%agﬂ Dn this
serotonin reuptake i

babk&fb[iext ft]nﬂay&ﬁ:dly@oﬂﬁﬁz@hﬁhagilﬂﬁmntsgmﬁsty@e%ﬁﬁiﬂuﬂ&ﬂ%ﬂﬁsuned

PCT/ DK2007/ Q50076
for the treatment of depression which is refractory to the treatment with selective

serotonin reuptake inhibitors [Psychopharmacol. Bull., 39, 147-166, 2006]. This

hypothesis finds support in several clinical studies showing a combination of
mirtazipine and SSRI to be superior to SSRI alone for the treatment of depressed
patients with an inadequate clinical response (treatment resistant depression, TRD, or
refractory depression) [ Psychother. Psychosom., 75, 139-153, 2006]. Mirtazapine is
also a 5-HT; and a 5-HT; antagonist, which indicate that compounds exerting

serotonin reuptake inhibition in combination with 5-HT, and 5-HT3 antagonism, such
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11 as compounds of the present invention, are useful
for the treatnent of TRD, i.e. will increase the
W0 esni7asioon rate for patients suffering from treat/DERI07/050076

resi stant depression. Data presented in exanple 2F

and 2G shows that the conpoudds of the present

i nvention bring about an increase in the extracellul ar
asl o@ﬁfpbuﬁxis e yreedho irnveetion) atd&echil irah¢ eedtaknCalTRIX, iandill

ventral hi ppocanpus. There js | gngst andi ng clinica
m@f@ﬂ%ﬁéh%@mlﬁw raﬁﬁ‘n@r @&%@nﬁﬁgswff%m&ér@pyir%%@wtﬁsswté@té\egr%ﬂon

t he

coan E T e, B TRl 1 o RRR B M resen
ineangioy [beinglaboe agsh@eas en therelyirbédlotas lavil d)if’@etyﬂ(élaﬁmehtthof

ner's sea On this_background, ounds ,of
Pfé%ﬁ%ntﬁ#@é@wnﬁ? HOURE D BROSEP 5T 16 Sdore IdiTEc iR FYIdee
thht iR&LAEREY thefacéb&léﬂ@mﬂ@%veﬁs i B BREn isHOWAND FQORIAMEer’s
i mpai rment, and al so nood di sorders, such as

digkapy exkiognitis sophisment in wendnal A6z Heiuse of scctildwdise catardse

. e : As
R R Sutstng e e PR AR in g R R of
thé Padsert h@%n’b’ibﬂl hre' HERERa0 B8 uSéfuNinGA¢ tr¥atmeh@falzheimer’s discase

depression scal es, such as MADRD and HAVD, but where
angtoRenitiyy impfément saméwlsagn@qde@gprdﬁs@x web andenpscssion apseiated

Wﬁ]ﬁgﬁ‘ghte ({T?e%lsg ment, 5?‘&{@ @lpilllrlgelll {he present context,

ese pa |e S are r erre O as partlal responders
Due Agegrhent @bdmﬁeﬂe@pmmmﬁlfﬁema t@tredthent with e.g. SSRI in
acetyl chaline levels npounds of the present
the senshihab fheypell dspreye 2] Oélaw@léy EF%%‘fam dgprespiqa se4lesapirbis

M%Dﬁﬂ? Gnd ﬁ?\q\'ﬁbt bﬁ(tewllleffp @fh%ﬁ?ﬁﬁ tbids as@tgl#té éwelplt1 a%ﬁl%?lﬁ(ées and

depressi on. Cl'inica studle ave
cocgmme umgaipnazosiain. shthe prassnt@nntext, tHesapatensrage cferred to as

BB ST A PS8 55820, SNt
compdhh& &BApRBGht Pvehticn AR RPN SIRIusé eI AEIREMARE! & the

the present invention is also believed to have a
cogaifiatiimpaing ¢t epaddipenia thg deprﬁmn phwabq:mdwmmy@lsho‘&@ that

th467 471, 1994] m@f efore ﬁ conpounds og thq;gé q

P GORQ T Pragostng $hEel s gy p- e’i‘eF%lﬁtr?‘ﬁ?R Of GRLapdetrafuces sieep

di§tGHRANLAE Hol. P%fchfa%ﬁzhé ased. 9t3|2,a§()d7l] eabretr, Bk 9aR esved
patients wth compounds of the pfesent 25 invention

Hiid dntagetiseeo fithe cdmpamide nf tbtfs ppeentiinyention wri@keb@leved to have a

sl B oo PGl o Lk AT g ine

con$oth@ aheples@f ilentieaResNfR R tréutientdd piftial feQpdritlers,
and comuni cative inpairnments with restricted,

orprepfupsedlithes Uspingme e bdygseasl PAsERAE VY IBLFsmPoNDED [ ibe ardsgnt
in %’1 co ﬂl%(ﬁﬁ% | e?cgl ﬁ toﬁ g&%ﬁ?%%%ﬁﬁgrs but synptoms nay

Inue n onoxetine is currently
t he Andéntionaeftit h}z{be@iﬁtw&p disovted (APHIHDAcHOsf théiemost common

neﬁ%@%@@e@%rﬁgn@ﬁg Agﬁigisé}?ég%ﬁeﬁge%réﬁéﬁ arzsggrﬂ% (it Bitkiagt of
so@ﬁg aﬂd"éo?nrﬁﬁﬁgﬁﬁlesinﬁagﬁﬁleﬁtg W@H@Q{ﬁc@a, I%B&ltWC%% @tréI'eotyped
behaviours. ADHD usually starts in childhood or adolescence, but symptoms may
continue into adulthood. Atomoxetine is currently the only nonstimulant approved by
FDA for the treatment of ADHD [Drugs, 64, 205-222, 2004]. Atomoxetine is a
norepinephrine reuptake inhibitor, and this suggests that compounds of the present

invention may be used in the treatment of ADHD. In addition, compounds of the
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invention may be used in the treatnment of ADHD. In
addi tion, conpounds of the WO 2007/ 144006
wEON/DKO0O7/ 050076 12 present invention may hBOEDK2007/050076
sedative effect due to the a-1 adrenergic receptor and
5- HT2 ant agoni sm di scussed labove, which is benefici al
in the treatnent of ADHD. Melancholia is a particul ar

prédedt HRent@n Mephassi LiatditERcCORNE Eicl 1tar&eMEE Receptor and 5-
depression; this type of depression is also referred

HTDara@gqmmd@wwdcah@@prve@glﬁ srbenciicighn drectiesitingntjof ADHD.
assol{.;l l%halq)ha d§ {Q 8%@1)&1?1} dibt F}@D %%ef))tfe E(g}leofftel'ﬁt U ﬁ%ctef‘d to severe
npoun S a

I nsomil a,

ddpfdaslbn{thisaplbb @ﬁt&pmsloﬁ s raﬂsﬂretih@ afificBptidehdcpiesion.
pt ake, such . venl af axi ne, have been shown
M@’@ﬂﬁ@lﬁa? pysecintad “é‘ihfaé‘étei% drgad of fhe ﬁuﬂﬁ%ulﬁ@mm%fand loss of

BB YL Iy W AR

suaboveg. mntqfammed 31aee<bafdn| shgwﬁ t¢8¢ partip@ler effifcagoim thmtreatment of

PASEHD UIARS W dF B DAAEEE B R BT ot 1S 20001

Al Hi‘é‘@ﬁsE‘&!Hbov@fcoHﬁJoﬁH&‘sr&leftﬁ‘lg[fﬁﬂ“&ﬂﬁh@g’dﬂﬁsnﬁﬂllcfease $e ’dopamme
147-166, 2006]. Additionall e a-1 adrenergic

lev@c‘emreforeamh 5on{ppmds]vzoléd1 ba’gzqmcmmt@be thectvemp theritmtnodnt

ese ent i ' t o . orpmal i se
olapguh ST Lrar B e e b a i ae. el oxbFilly Fhet©
adtr&%?élgr?&% OF aitB5- MG hAldoBnisthf 'ﬁ%dﬁﬂﬁ)uﬁ%@ﬂhé gre%‘&{%riﬂéﬁgon
sertraline and paroxetlne two RI™"s, for
is expatadsn ﬁlekpfnomslusetS&®pnwh¢rcfos¢ m@ somipamds erc I(SEfﬁS'[D) the
¢ I\/EI(l 13\/ unds havi ng 5- HT2A ant agoni stic
T4y Vieé\ar“@ éaeful as they are expected to be able to

CONtEDA had@ickly &provedsenhiline aﬁtﬂpa&&ﬁltﬁ@l MENSSHI "4, Mo SD
patients [Curr opinion Invest. Dru 4, 37-41, 2003].

treasneL@if Rgstyraupakic sloess disatisr O TS e Mareasisntcompoudsi hewing 5-
H%ﬁé@g{% ? ?C‘[EV?‘[%] a?e u&?ul%% ?1]‘165' aré Spgeggtdtt 89 Eﬁg (g]cgrham

SOCI ed Wt

ag‘l’aﬁ@p ankdalnid ﬁrﬁfﬁdpldsm&nesSMTSE(pﬁiﬁBntﬁ’Ww&lbﬁ?frﬁ&n frvesn Drug, 4,
s to an extent where it interferes with sleep or

hi
37a/éh2\99%} ESCOnghe sy GOMPOYAES NHBS Breperd AR RHEN P Rpected to be
usBf$ ﬁi@%amir&bppﬁﬁsﬁep' acenent therapy with estrogen

ta

has een es ed practice for decades, however,
r ec elfotl ﬂushms arsgsipltay essd&atod evithvibe n@dopnmsash tdmsiﬁbﬁ e?oxtme
t cancer and cardiac e ent S.

such as Wi[ qp
womeLMay sferrasg RS i gt (Feltgﬁ 6% wite s %gfeactwmes in
oGO AA ShchaYSi A 6§ ﬁ&@gsagn H@ﬁtgoflé g%tsh%%enﬁhagl?fl witgss

thanfor estrogen [J. Am - , 2057-2
eszfO@@ﬂ has*ﬁle@acs@msh@f prhcttce ffnt deshdss, h@wwecanqmdm gencerns have

begn éfowe% 3 1618 ﬁ: (t:tg,Psu grlle%sé g%?crere %l]%{:] re]%e&rﬂe gﬂmcale‘fnals
willPBSREind HPERAALR! shswaaﬁameesé &@fﬂp&ﬁm hbey an3&faPHE Aot R hes,
can not or wll not accept estr g

albeit less than for estrogen [J.Am.Med.Ass., 295, 057-2071, 2006]. Treatment of hot
flushes with compounds inhibiting serotonin and/or norepinephrine reuptake, e.g.
compounds of the present invention could, however, be an alternative treatment for
women who can not or will not accept estrogen.

Sleep apnea or obstructive sleep apnea-hyponea syndrome or obstructive

sleep-disordered breathing is a disorder for which an effective pharmacotherapy

remains to be identified. Several studies in animals, however, suggest that 5-HT3
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Sl eep apnea or obstructive sl eep apnea-hyponea

syndrome or obstructive sleep-disordered breathing is
wa@2aiaender for which an effective pharmacot hep@ppK2007/050076

remains to be identified. Several studies in aninmals,

however, suggest that 5-HT3 IO 2007/ 144006

PCT/ DK2007/ 050076 13 antagoni sts, e.g. conpounds of
antdp@nRrses.gnéonponads odhe pRyehénehtiog ayeeidfifeative in a therapeutic

therapeutic _intervention [Sleep, 21, 131-136, 1998;
inigregapion §Sleqpr 21, gl 36209% Slepped. 5%/ 8aR0%oni st

odangel § o, ?ﬁt%g&ﬁ&edatahéé Or%g;ﬁc O%E%M;rnl%f SR féc@wfe Bethe

treatment o avin rug abuse [ Drug
trealftrocrDeyh eraging &84, aldbﬁﬁl @6l3irug a0 0B ugharPapend., 84, 256-263,

2@3;)% %fcﬂfeT f??%%ﬁ@&%fﬂggg%g%e?%hﬁl E&bﬁq‘ﬁ%‘t d lseeén ¥ PSUpport the

n&ﬁﬁ@l@éﬂ rsdmp&ntagb%ls@sr %sgea&mpah\ﬁﬁm bi @R pwnthﬁvéiﬁ%fl Way Bellseful
the treatnent of cravi ;%@ such as al cohol, nicotine or

in dlagr @mﬁlyldmtactf@rayn@/ sy, asauadho hinsohot oambfthydglt@@amg, and
ted uses of 5-HT3 antagoni sts include
iR R SR

'ti cul ar chenmo 10 t her apy-i nduced

enesOther Qalbdig HeS OF 681, an ﬁig@ﬁlsﬁsin@t’dld dthéis, ahghrticular chemo
irritable bow syndrone in. Ther

thargpyyéndiiced gmessn ?athg)dlsgdm suczrﬁ@b@l@ﬁvo@nﬁj@ﬂ@bleth@@vl
t
SRRSO, T o PR AU AL e <o

be UBtef ddmponndshef the pasere miveafion Béihgetdoneddiiston dﬁnqae
depressi.on, npjor depressive disorder, postn

plmh#eedatio prof e mspKdLiensly xeties it BN Hiegsespent of
afﬁt’cﬁ% 486rded &éb%s%ﬁ Safdk IEFKiveRAIFHAS] &t&'ﬁal depression,

ki nson' s’ di'sease, anxi gener al "anxi ety
deqbressmnl @ssociatdivath hpa]aethysoﬂes @rlﬂlesrimer othisesss, psgchosis or

ul,si.ve disor ni c er, ni c. S,
P RBRIS STt o seate g RO n s B S B ar y
osBERRILAPIGS e difbr@RepSRDPbIABA hanit BRadkR Zﬁmaiao Bodif|pAbeia,
to a nethod of treatlng chroni' ¢ pain, depr essi on

agowmbdmamadsmﬁspnnd@nsanwme@pnent resi stant depression,

,r/_:le Izgle gi Segstﬁ%gltvelﬁ ni t ng%ﬁﬁ o:ytléeaﬁ lggH (éqgﬂgllc pain,

deptcssibh ﬁlepmlalcragﬂambm@ rtﬁéaﬁn&ft&é’slﬂﬂzglt dap@gdi@n Qazises disease,
al cohol or ggg%yuse enesi s, eating disorders, |BS,

coghftve imparyen I3, melenshelsiRRisD. hej ﬂ\dshswieéﬁ 4pRea. alcohol,

r 0 d
L R
capiay divosiess, OBS, Pdfckiivisdinorderd) @a@apnﬂmgbeﬂ@presg%eimlrder

xi ety dlsor er, soci al I sQr der sessj ve
PO@H&%BE frgsesio derson q580eiaic Wétgﬁj&@? ﬁCfeé %VB%‘E@?E S
diRAORychoSiQ6 Bhr ﬁﬁﬁ&?'s Qis Q&%&@&? b%%el%[ dé&ét?%i?soﬁ[e'r %EMI
I ncont nence, COI’Tprl Si stering

anxiepatisemier, |0hsa‘ssed cd)mplnlewé dazotdeermp&uhsomdﬂrj pangf Etttacks \ph0b1a,
so%gl? ;L)Jl?(}bieg fagoraphobia or stress urinary incontinence, the method comprising
administering to a patient in need thereof a therapeutically effective amount of
compound I. In one embodiment, said patient being treated for any of the above listed
diseases has initially been diagnosed with said disease.

In one embodiment, the invention relates to a method for the treatment of

chronic pain, the method comprising administering to a patient in need thereof a

therapeutically effective amount of compound 1. In one embodiment, said chronic
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conpound I. In one enbodi nent, said patient being
treated for any of the above |listed 30 di seases has

w0 noovitadobey been di agnosed with said di sease. | PCDDE2007/050076
enbodi nent, the invention relates to a nethod for the
treatnment of chronic pain, ¥he nmethod conprising
admnistering to a patient in need thereof a

paimBrsajeetst! ifal plyanedvh Gatbi pagn, ahﬁﬁﬂabpﬁthﬁ:fpaﬁlrg I’di]iHbHﬁd néuropdthQ mest-
enbodi ment, said chronic WD 2007/

herrsHerptateir (50T @arpfhtuﬁafflﬁyndsm@@(@éf tSbaﬂF\’r REWNRERE somplex

t
bR AL BP0 (RS Gl flahel Compl Bl
do(udﬁ[l@ux Hh’glcabmtanmttlby (cg qmst ep(eratlwgmalgad;icq)acﬂmbfmcndr ome
Eé? tri.gem nal neur tr| n1nus eur.a

CR} @W){es1§tﬁl}c§i06§pa%pr é)flg]étﬁ ﬁSOEIQ,‘[ with 1ngul1t1s pain
asmte@%h%gm@ @ﬁﬁé@@éh@&)Nnh%@fgﬁrhmon5péﬁa%§§&mtm
capi [l ary résistance or diabetic synpfons associ at ed _
capparhddnted phing headaghsi, migragsoehdoetypwichdaghgi tnaemplal lmeuralgla
wassggu%hﬁ \Miﬂ}s. Egruat E i Paln ass ci.at ed f@o i
RRRELPNRAY I AT B LR E Ry PRPAE RN ROy Y8
syn@eac Béne dndi JQﬁﬂ’pﬂﬁ|(od’ﬂ&i{iﬁﬁhﬂé)arheuhﬁfmpﬂr@lﬂﬁ[&dfﬂéuhl@fmd
joint syndrone, nyofascial pain nmuscular injury,
arhyrigip @W g(ﬂqglpaares@yﬁg fr@ﬁgtram@sgcﬁ@eqi Bilthtb UpE pprains or fracture
r i
bog 8B RREAOR A B FUDE R, Bt Bn S SRR st

gonit, tibrdwitis my@lﬂsalahﬁam,r thbraaictourlet sybdrengauppetibecktpain or lower
osteoarthritis ost eopor OSi S, bone net ast ases or
bagh RAGH heisis bR dack prdy fesulrt$ Brosisieaaticnagigaalj ofprisary spine

d1% i@'&dl&l&%\k}? }éayﬁg{%le backa%mﬂggt pr'ﬁCh?rp@ér iafk hés@ieﬁh, spinal

aln aln‘resu
cosy stjeyeBCh)-ass@gatehpdin, @ntrplrpqsastyolsmane camhesmasepathy, AIDS

a&gad' ul patQﬁ), geIV|c pai n, cardi ac chest pain,
' DS OBG M s pi nal 15 cord injury

( SClth-dag %ﬁﬁ)baﬁﬁe% Raidbhr &8ObdiRks RASEpafii iR, Pai n,

cancer neuropathy, AIDS pain, sickle cell pain or

ger i latanic @nwgdnment,ma@rr@umbb@pmm sel@&ldcfr@h hypéroathai n
h ralrl1eel'l1r Reur a%HP% a%t Do osat Litis %ag cresthesia,
e Bpdt 1'e PR 8 Sé‘f%%%%%al%yré‘ﬁ%*ﬁ ps?%g K &P
cally0@k alndesioaynineur opat hy, di abetic neuropat hy,
neuritis, neuralgla hyperesthe5|a 20 causal gia, and

al | dayaricanborpments, therberaporadof thaiavensipgdt pdmpisigrdn an

bout 0.001
arp QUERLARY b0 P L0 Aol wBRADE ! D00 O oral
dosay eyp'1sal loral dbeage anigahofange Ofrfrabmbbum 0@ totaboabidtmg/kg

100 n body wej ght per day, preferably from about
baglygveig pgbgfm, pg‘éerﬁ%lg I&j’ng 6128}1‘[ \Q}é} 1 dg Pg‘ﬁ}g PO nz%kgl g9dy we1gﬁt per

OB R PN B FSS88S ol o
wﬂlrcb@amhngonathd fmqmcphnchdwdm o§ adminisration, hiee Saxageageight and
generag condatlon of the subject treated, the nature and severity of the condition
treated and any concomitant diseases to be treated and other factors evident to those
skilled in the art.

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

or 25 mg of the compound of the present invention once or twice daily.
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general condition of the subject treated, the nature

and severity of the condition treated and any
w@oncamob@nt di seases to be treated and ot her PEDER®7/050076

evident to those skilled in the art. 30 A typical

oral dosage for adults is in5the range of 1-100 ng/ day

of a conpound of the present invention, such as 1-30

g/ daythepipediicaBy Rkctie. anidung' d’f&tycoh)ﬁ@hﬁ@hsi ly’sebelerem means an

achi eved by the adm_ni stration of 1-
amQupik sq-ﬁgmega:t@rpug‘s aliew@e of gar‘ui]éy arpept tl&ch@g:ah@a@{fes@q{@ns ofa
y.
D
adhtmletraqumﬂﬁ saxll doynp@ﬁlﬁéo%n maomttadequateotb aaccmpt[shulmd isadefined
er.ein ans an nt sufficient to cur

G&Heb\’t@ﬂé{r@?%%‘i“ﬁ %{mﬁta et e tefiflpsapouns Sificient o

cu&r@ranéﬁ%%tr @11 brrdst 19 MBfcall hBRASRaRRAd of h $iven disease and its
conplications In a ther apeutic intervention conprising

compdicataahsiina teptmdnd poropridiag the @dn’lpusimﬂlonm sadwampound.
aCCO

d
ERLTEE BBube G Bk P A I ety BF the gfissgse or

injudg h4'GEes aime W@u%ﬁﬂ fobkdrantatd 6f the ldﬁlgectait eN batud&@ktood that
partially arrest the clinical manifestations of a

deggripaming pa appyepragiel dptage maysiackigy¢owing ipulng exngtimsatation, by
t | 0
AR IR AL e SR BB gz
w'ﬁlﬁ'nelﬁe dndinaty $ilds ofi sedsal giysician, ury as well as the
ht and _general state of the subject. It will be

un d el 63y "FErATeRl) 2pb { EFANAT Fgissh hgrﬁm B dhemaprgegent and
oA PR RSP LS ST TR BBl o
dipwiert $he rermheintatded x inokuide thei fsll apéctruwi oftrqatmérgs for a given

TR AL B P S S P A
cOTRHIRAE BN fovARIthe %?&ﬁto%{s & cBﬁfph@zﬁIon“s Qb dthe tM@%&@méﬁ of the

conbatin a condi such as a di sease” or ) )
dighasw dikerder Pheortdétion, itcsalie:vtaémdremhcﬁhﬁ sohpidestahé complications,

rumof..tre onditign from
orR $ Rs® bRt T Ahener tsftafl SBoa R S bisf s L MBhgns e
co@ﬂnfohewﬁé‘rbin\/;ﬁevdﬁﬁﬂﬂ B betuadakloay haihe Iﬁahﬁgétﬁémtaﬁﬂﬂéa@ fof a
conplications, to delay the progression of the
padicaielas the parRase abrorahatimsnkn disense. coadisipn.eridisosdasangd iciusies
(o P R SR A AR R R prey AP st D Enflfirps or
coaplicati@rseMemndthdlés, ROpkydadict(panentived hed mempem(tcumnve)s
to be understood as t hgt managenent and car

UrGATPE RS Y SPHALHIPESS hafmtf‘élﬁ%ﬁlwgmpﬁ@ iy %g érgét@d is
pr@%% n>t b BRmrAL, 191 ra&% adfhahBelgdes  the
stratlon t e active co ounds to prevent t he

onséelin ank ehfhedmyampttbamvenrtioncolapisite diciwa si thgnesthiahegsgion in
B RBHLE L SRSEISTN ) S AP et o Couret Lue),
pali8 r&Pbh®, theBtrR&it FsRen€deprSssion, Alzheimer’s disease, cognitive
impairment, ADHD, melancholia, PTSD, hot flushes, sleep apnea, alcohol, nicotine or
carbohydrate craving, substance abuse, alcohol or drug abuse, emesis, eating
disorders, IBS, affective disorders, depression, major depressive disorder, postnatal
depression, depression associated with bipolar disorder, Alzheimer’s disease,

psychosis or Parkinson’s disease, anxiety, general anxiety disorder, social anxiety
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25 preferably a manmal, in particular a human bei ng.
In one enbodi nent, the invention relates to the use of
wo b@7ps@sent i nvention in the manufacture of BCT/DK2007/050076
medi canment for the treatnment of chronic pain,
depression in partial respdders, treatnent resistant
depression, Al zheiner's disease, cognitive
disorpe semive ARflsinediandbg bhdc dRORIRY, pasic dithelshpisabia, social
sl eep apnea, al cohol, nicotine or 30 carbohydrate
phopigy F‘%fﬁaphﬁtf@s‘tré%@ WHASEINCHIEGAS: or drug abuse,
eSSy e @b Bighent  §OIMIE Fom 1k %s tols! eu%E 'oYﬁleg)lrés%ﬁ filéhtion in
depressi on, nmjor depressive disor er, postnat a
thd epneksiuonot ajmpmeamem rforatds aeatateatofhrénib ppiol such as
di sorder,. Al zheiner's di sease, psychosis or
nBIRIHGBHMs di sease, anxi ety, general anxiety
di soRdRE cnHBGindnt Qﬁ‘é(in%ﬂ/tlo\ﬁ@el%% 16 6h@0%esent 1nvent1on for use as
PCT/ DK2007/ 050076 di sorder, obsessive conpul sive
a aicdioardent fopthn |trcatmegboﬂfé1r9mp anincdcpresaiorsn ppitiebiiesponders,

orgaphobia or stress. urin

o eriitl R AR RRDRR B Se R NG Piten o BHR
mélandhdeia USESTOfhot M@shk es@ptaphel @rRbh@Nnicbting ecarbohydrate

manuf act ure of a medi canent for the treatnent o
cravingritbstpge nbussyeiiolal o5 drabypratchics!s rafing disardsrre IBS,
affe%g%@g@ﬁkl%sb&éb‘?ess{&%e%j&’ ﬁeﬁJSisﬂﬁeecﬁ§otr§’er°£?s%JL‘?at1 rt%%%
depfessibn associapdiwith Bipplae disomior, I Alzlpamet’ amseas,gﬁydefss or

treatnent resistant depreSS|on Al zhei.ner' s di sease,
Paslggenny s Q}Iéeqsw% generamapicty disprdar fetitlanxshogsondst,
o‘tfsééééjg s?s%QhQ)?ﬂ'& arfid &19&9& 91'119 Qd (ﬂ@ ob cial phob1a

car ohyggﬁte 10 craVi ng, subst nce a co ?
ag@nmgoub@smnwemaﬁms1mﬁmnnﬂgmd|sorders IBS affectlve

di s ders ressive di

B S S K T R Y SRS
aski (RGdiddm&ht FQH1HE freatﬂeﬁtr@ dRBdniSpAh SR8R 8s nARYSANAS pFinOr

Par ki nson' s di sease, anxiety, general anxi ety

d| sofleqompundsed! the Rre@w inMes bRy be cbmEEgtngd alone as a pure

c RS B raP AR PO ah PO P s,

inith&adingld BEMOLipREdes. The pamenReiladi &ﬁﬂposnme abdOY@Rg tdihe
rel ates to conpounds of the present for use as a

inysdios apsrhe ognulpted witheRhapmageubealbymceenteblp aarpersy dHuens as

wl P Hér%ne%%d]:a[lggntg QHEF Qﬂ{;@@n‘tggn é&grcfgtﬁcee \%Rfl conventional
I nventi on ma e m ni ster a
tedﬁmpm@ndﬂnmtmmemmmhka@himﬂnm@km;whaSmam&umndawhmeof

P aPL T oo LR 20 s s

For nalat G PRCTRah R 1y pOMREICRI [P RR or, o
adorindirhtueriysargssuitalgk kows smhyats ohcheml, kwln/lmaaail;, pvlamngryatigical
(mc)f (in[i)g gnctcgl elmrgl s%gﬁr?éugl%n Fansd rmal 1ntr%ac1s%rlngln intraperitoneal, vaginal
and parenteral (including subcutaneous, intramuscular, intrathecal, intravenous and
intradermal) route, the oral route being preferred. It will be appreciated that the
preferred route will depend on the general condition and age of the subject to be

treated, the nature of the condition to be treated and the active ingredient chosen.
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techni ques such as those disclosed in Rem ngton: The
Science and Practice of Pharmacy, 19 Edition,
wa@eoviasmpe Ed. , Mack Publishing Co., Easton, PAPCT/BE3007/050076
25 The pharmaceutical conpositions may be specifically
formul ated for administratildn by any suitable route
such as the oral, rectal, nasal, pul nonary, topica
(i ncPhagingubitkl campasidossubt biagkdhnistiatian Srd:ﬁrdﬁ&bhd dosage
intracisternal, jntraperitaoneal, vaginal an
fopay Bishes aﬁpsclieﬁcqabletSnarag%Pécmlérl@%?@ges Pﬁwﬂ%fﬁ%% gragples. Where
I ntradermal ) route, the
p@?&kﬁ%gﬁﬁ © %Pﬁgﬁﬁ%% gﬁﬁggﬂﬁn%évwll be appreci at ed
t hatLitjind d®Gagerfefney foe dral adinenistidtion deghedecsobnionhengdnensal

condj tion and @gmﬂpf the subject to be treated, the
SURRROGYO8S o TUPR &1 [%ion to be treated and the active

| ngr|giantcuibg %@ﬁlpoMQ)I?son? pAAHRP agﬁﬂl%{?lgﬁ) T ARRABilc

17 Phar maceuti cal nPOSItIOHS for oral adm nistration
aquaelsirad ngoatqbﬁowﬁomwg@b efS@tumns,uhﬂpewmaqaspﬂrewns vaphelsons

zen nul.es. \Were
s PRt o e RSO TB RR S s A s O
dlépe@diéﬁ s &g6scf or s f or oral adm nistration include
sol utions, emulsions, 5 suspensions, syrups and
el | xPther sutghlerrdavnisiralion fopnpBSIubE sHPOFITIqs ashEMSepiaments,
ueous and nonagueous
m?%?% % #g&ggp eﬂ%%ﬁ%ﬁ§%§§%¢§ﬁgh§% suspensi ons or
enul GoroRsiendy, thetdm@sangs of the énearoe e admifietered in a unit
recopstituted in sterlle |njectable sol utiaons or

dograsplericeniaingrg wid egmpauads rongmpRmt eLiphoyhd to 50 me, such as
I
1%@2% n%%ﬁ% cre%gﬂﬁﬁgeFQB%ﬂﬁﬁﬁfantsu£§grﬁglr%%?c Zguwn
i npl Bovtperenetrd.ro@on Mmhlaemntteyfpmdsemuaﬂlpcn]ndsamﬁsdum and

venti.on are adm ered in,a u f or m
sigie AR Rs B ShRats i uf otRe ot A BsRRt 1 1o
eraflo P8 fop bfalad@finistra®n. 5 M 10 ngy, 15 ngy, 20 ng or 25

nmg of a conpound of the present invention. 15 For

par erireesntard adegnistiatipnasolitians a dreowesipound oéthh elwlntlon in
i tranuscula{ and sinila[ adpi stration ﬁf 1¥
Ste&rbl% BAURHE SR, dU50HE Progy e&%&?ft‘:ok%ﬂ‘fe"%*ﬁ YRS of &elrke or
peantal @yasy boEmplogtd. 3doh By EdolatdIQonskAsulRBE 8t Abu fered if
adm ni stration, solutions of the conmpound of the

necpssantangihg hauid devent &rs genssted iseipiie math, sufligiens galine or
glRéo%QﬁiEk%rhﬁiu%%%Sbmoﬁ‘%%g;%{ﬁlc?‘é gg@kﬂaﬂf}e s 1&‘?&% Qor 20

ean aqueous sol utt ons
1neh]tnudodlab @ubbﬂtﬁl&bhs/ arb:Ufnhapﬁfdomefal mdmmﬁmwn armd stdﬂﬂe aqueous
qui d_di | uent f|r ered i nic.wth suffi |ent
m%dow Freloyed agg Arsadily arﬁéa'ga 0¥ é@gﬁ%reﬂ%félmﬂﬁgs fo@m to'thosg

shvgtihed afly suitable for intravenous,

Suitable pharmaceutical carriers include inert solid diluents or fillers, sterile
aqueous solution and various organic solvents. Examples of solid carriers are 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 and water. The pharmaceutical compositions formed by combining

the compound of the invention and the pharmaceutical acceptable carriers are then
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i ntramuscul ar, subcutaneous and intraperitonea

adm nistration. The sterile aqueous nedia enpl oyed
wa@e@7akdoo6 eadi | y avail abl e by standard techni geeEDKR@M50076

to those 25 skilled in the art. Suitable

phar maceutical carriers inclldde inert solid diluents

or fillers, sterile aqueous solution and various
refdifjediintiniS Radein tasvariEdastlosszedbrrsoduitdble dbir the discl@dk&l routes of

Iactose, terra al ba, sucrose, cyclodextrin, talc,

Mgt ad. agar, pectin, acacia, nagnesium stearate,

St eaf i éﬂ‘ﬂe hpéé’?ﬁt 1ﬁve}ﬁY1t)n g&ha%iesfo?foraq' %htlniﬂlé%lsaﬁon ay be

Exanpl es of quU| carriers are syrup, peanut n}
prodented asidis,crepmmﬁ‘[shucﬂl apéaghsyles etttalyleaceadh coftaining aci d

nes, 0X hyl.ene and mat he pha ceutl
PfE%grﬁJBEﬁ“{di EEH%JY“F 8?%&&%&13 IE‘SWBI%‘F g 6’2156 g sy %
excV@RtERhe ARGt 118 oPITRINREDIK [#AlLIAGEERh ghé ¢ habinehBa
are then WO 2007/ 144006 PCT/ DK2007/050076 18 readily

peadier o geauled aisplugionar S@tpynsmn dowagecdusromsor-giltebk dqfudy or
di scl osed r m ni stration. Fornul ati ons

P EEr B8R MU ERefs Bl e for or a

adm 1 sbh@tirfitr RaYedRr ol 8RR QFALIBS, tHE prheilaBonl Rial De tablet,
such as capsules or tablets, each contalnlng ab

c.gyrrlsed ar ahirdclatin sepssic inpewder ornsllptigra@r enthe feryof a

B TSR T e BAE VLS U oPBEy
abolit 26 mgawdbsutdrg. gr anul es, a solutlon or suspension in

n agueous or .ngn-aqueous liquid, qor . an oil-in-water
fdiauidrragiiqr iy Pifa e PrprEstigR maygbegn dhy fogm @hpsyRIp: j s

edﬁﬁ%? nfOF é%ﬁa@l{ne %Qﬁ@ufyac g de?f 1 Hf"ectgbkf@IHEI ? RidsiaAn Bﬂ@(%ﬁe 5B non-

har ati ne ca I n
aqpew:tdrquo:’rsmpéﬂsemcfr(somnon in the formof a troche or

The anou of. sol.id arrler
SR eos pERAre Ll i g Msgiaicrt oyt oietindh adiyope
arf RS i 18Enth %n«s%q ’byttﬂ@ccﬁﬁlf‘rl%@[cﬁlt 6fQhe ARYuRSN atohi&thasIm of
a syrup, enulsion, soft gelatine capsule or sterile

tablnitlelgtnmhmel Ewmdes;@fcaqiﬂa@n@mraldu@émsomprlwoﬁornlﬁarch potato

ot T T PR A R N
adqdjatié DN baditiaenisahllFidedgbt such @hhm@dsubly ad ERo GRS BSSuLNgs,
of the m xture in a conventional tabletting nachine.

B@avﬁﬁlWé%et@fm@)d]vwwdtpgm@deddﬁhﬂ%m grecompriile wihgheactive
1n]%? potato starch, talcum magnesi um stearate,
g |ne | act ose, guns, and the like. Any other 20

adjapsddit ngirisagdi domysind sﬂﬁdelpyeseﬂedvémibnmrbemremﬁcbby
such as @glourln gs, fIavounﬁg rese@ratlv s etc.
MRRRE HROWLE FOPPEYINE s#dcRRPOwMBYith microgrysal g celljpstandn e

méé}fe.ki\dﬁl stearate and place said powder in a hard gelatine capsule. Optionally, said
capsule may be coloured by means of a suitable pigment. Typically, capsules will
comprise 0.25-20% of a compound of the present invention, such as 0.5-1.0%, 3.0-
4.0%, 14.0-16.0% of a compound of the present invention. These strengths can be
used to conveniently deliver 1, 5, 10, 15, 20 and 25 mg of a compound of the present
invention in a unit dosage form.

Solutions for injections may be prepared by dissolving 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
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i ngredi ents. Capsul es conprising a conmpound of the
present invention nay be prepared by mxing a powder
w@oompni®oang sai d conpound with m crocrystalli NBCT/DK2007/050076
cellul ose and 25 magnesi um stearate and pl ace said
powder in a hard gelatine cdfsule. Optionally, said
capsul e may be col oured by neans of a suitable
suthiggampoulty pi cialsl Xny s@ipbld «klitwel donveoiopallysesed iR te20%nay
of a conpound of the present invention, such as
be(ﬁdS‘@Ci S@% asglopicity agopls, PACSOVEBVEoamioxilaglngiSund of t he

pre t
o priRFERSOUERAE B SV OSoRRagaFE daliPor,
congropodih dlapfoytaldémpneﬁ entpprdfridtawadtfoltowddrbyapracipitatdbos age

farm . Sol ut s for_injections.my be pr red by.
PRI P8 O P g b PRHRE. TeHEM L b additon of
an%qfékgélv&ﬁownﬁxﬁ%&leféfoft he solvent for injection,
preferably sterile water, adjusting the sol ution to
t he féllé$¢f¢1@dcasoln9wélngsﬁ®hpauosls,rrgttemh eprdshierisoandaprdents, cited
fi.lling it in WO 20Q7/144006.PCT/ o 7/ 050076 19
hegtip pleis e geted PR e it sy A aie gl extent as
if eumMeTtidieB aleky/indBedhal 1 ahlSpRificalRinditeP@dRAncorpihteady

ton|C|t% agents, preservatives, anti oxi dants, etc.
re{srse aRd WErmey [l i sarsty hayeiputa thaseximunpoxient permitted by

3

o3RRS Ry TR o gl din

miRicadsgpiticed hedeinmay be brought about by e.g. cooling,
renmoval of solvent, addition of another solvent or a

m xt Uteese 16 Fedprmsay” apdf @"r “ededic”iang sigfan gelerents in the
0&%& bf:@ésl:l‘?lﬂﬁ ﬂ{%%%hoﬁ% foGRld ﬁﬂﬁledeO\‘%@BSﬂﬁttﬁe s1ﬁgﬁ1§1dand
ereln are % |ncorporate8 y rererence 1 n
the phlrztlem;leﬂmﬂhdrmse hiedi saeckhaxnentcleady cofitraslagéd bef@rtec &or
d|V|du Y and pe iéica ly indicated to he
Dby 84 LeTPardPEi: SeeRr AU ¢ s

"ceﬂlbbﬁ&rsv ohﬁi% ehvbnlib® of PAtiSRN TR RXLRHCt, RIS bihesyiBy
regardl ess of any separately provided

1n¢ﬁ@@ﬂporat|on of partlcular docunments nade elsemhere

Dot s Aferi 38 f it B8 ISR vallin PRG iAol herrifiepntative

oftddgredpoviemiiaprodiratt Qalles @RS &@ek dxempRyLkalted frotided with
singular and 15 the plural, unless otherw se

respsal O Rea i dREOIT TRFasHICMEN b et heonsidenad by also Arowide.a
coﬁ%g%o%?’%p%)ﬁroxﬁtggtfa glpéra%%%mteﬁﬁ &oﬁﬁf@&%‘&“‘ﬂboﬁts Wik é@ &ppr?prtlaﬁee}

as re o’var conboun
I NveMid dmcriptiopdictdic uf aty aipscl ol quécmfpﬁe: in,velllmina&ihg terms

of herw se. . indicated Ss, ot herw.se |nd ca al
sugh 4% {COPRI G prigyinged’ mﬁwﬁ% 8F ecqnipniag et het @nce 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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20 of correspondi ng approxi mate values (e.g., al

exact exenplary values provided with respect to a
w@asritewb@r factor or measurement can be consiPer/®®2a00/050076

al so provide a correspondi ng approxi mate mnmeasurenent,

nmodi fi ed by "about," where &dpropriate). The

description herein of any aspect or aspect of the

i nvention using terms such as "conprising", "having,"
Exampledi ng, " or "containing" with reference to an 25

el ement or elements is intended to provide support for
AﬁMﬁmmﬂh&ﬂmﬂspect or aspect of the invention that

"consi st s con ists essentially of of . ,

X-RQypor it ﬂ%rw%m XE8D) W%meast}aemqw%wa@rléﬂéﬁ?eﬁ?m
X%a L ?%%c&té%%ﬁﬁn%%ﬁtﬁeyaﬁ?tﬁﬁ alth%céaﬁ)i lﬁ_g(l\)xge?é Méasured n
reﬂeatblhnﬂad: in@iccIPrange SANTP ukiag g )ﬁcaaratdr@uieatror eI ement

shoul d be understood as al so describing a conmposition
Elewastabearpsgfont(hEN)eyastaepsured on g lBegedamdang 5k ingtamegt

i o3y SRR Y S SRR SRAPHRE LSRR A S B
retlfRaye piowt ey mdarf falastodgwameafftBRE)tswer e neasured on a

PANal ytical X Pert PRO X-Ray Diffractoneter using
CuK[err]al radiation. The sanples were neasured in 5

EXSIJIEF4 HeR APHEcdiihdulg 120- r ange 5-40 using an
elerator detector. Elenmental conposition (CHN) was

Tméfh%gmmd ob stiraerl &ldestghtlyhedvtat (appiiek. 451%(E)r41(‘ﬁaptTol;ﬂmdfmnyl-

nt 4 f I
phengd pitsrdine. oot de Rl bt e T BR ad i s 33 % g daat
%quIBIt WOA dFR 3811 W§ Sqv. L rhia M EgilePa HBPC $Rbther®f. After final
conmpound | To granms of stlrred and slightly heated

ad(dgpprtbe(reaqlﬂ@r@nmr@zs bea‘&@“ ty)|8§)lf|Cf za]d),lbﬁ for 18 hours A sample is

wiRERR A SRR R AU CHER Y dto i e L o} BBy T p20H
mdstde@b¥ed. OtHdtvise Thxmdgu@iiy esolél bR 5CExaking iiv préﬁﬁc@m (2-p-
final addition the reaction m xture is heated to 80 C

Telmigulfami-phery Digiperidipeg hydrolrgppdeto) pseapitate. tAHér @np hawpt 25 °C
|

PR RS0 AT Iyl HlF

houobtfeet the pR&alutt ﬂﬁddlzngzl byéltprionucishdd (2hpt00 ml diethylether and

Tol.yl sul f any enyl ) - pi e hydrobromde to .
drisdde iVpsyugt %t‘l 141 oY Rbg Lyéjfpg@en%e L SRETROHNG k was isolated
asSHsReRglon i s added 800 m diethylether. Stirring is

continued for another hour before the product is

i solated by filtration, washed with 400 ni
Jer, a d 20 drled in vacuum at 40 C overni ght.

St B85/ pound | was isolated as white

2- %ﬂ}dlﬁsulfanyl) -phenyl bromide
In a stirred nitrogen covered reactor N-methyl-pyrrolidone, NMP (4.5L) was flushed

with nitrogen for 20 minutes. 4-Methylbenzenethiol (900g, 7.25mol) was added and
then 1,2-dibromobenzene (1709g, 7.25mol). Potassium tert-butoxide (813g, 7.25mol)
was finally added as the last reactant. The reaction was exothermic giving a
temperature rise of the reaction mixture to 70°C. The reaction mixture was then
heated to 120°C for 2 — 3 hours. The reaction mixture was cooled to room
temperature. Ethyl acetate (4L) was added and aqueous sodium chloride solution

(15%, 2.5L). The mixture was stirred for 20 minutes. The aqueous phase was
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Exanple I'b HBr salt of conmpound |I 2-(4-tolylsulfanyl)
phenyl bromde 25 In a stirred nitrogen covered
w0 eactienodN- met hyl - pyrrol i done, NVP (4.5L) was PET/BRe@7/050076
with nitrogen for 20 m nutes. 4-Methyl benzenet hi ol
(900g, 7.25nmpl) was added ald then 1, 2-di bronpbenzene
(1709g, 7.25npl). Potassiumtert-butoxide (813g,
separdetang ext@sed whahhythadadetbrast die atast (2lepThaagueodphase
reacti on was exothermc giving a tenperature rise of
WAREPRRRE TGS ATHATIS BASes WOre ComanaddpTashe it 57 s

chtl(g}% SOﬁlQlOH%PgO 5, 5%) "}'1%0& Eu‘ﬁf: pﬁase Vg’asrég réted @?%drvﬁﬁ%ddﬁﬂn

m xture was coo to ré t enper at acetate
su{phiale and<vaetotetdd amﬂ:dacgdqne&suﬁod aued ath mmhoh@nsamsm -080%

59 2.5L..Th m'x.ture sstl redf m nut es.
Nﬁﬁj‘? %a@eﬂ%d& &0 {vgise the ? O R FEODYS

reBix&E RS hRthaA0w&Xiddas hﬁlﬁil EW:I&B r@d‘@glﬁ‘t?d'n W& S8R PThe
ethyl acetate (2L). The aqueous phase was separated

soanntweas coolgdﬁloavlptrawm kmrpera@aﬁmhnie@e@thd ?@spTed!uqm th
um c I ion (15% The or c
oyl s SN Sy a5 G AR b i
mEYARA LAY @He@ht 4020UR 8HaRNBS SWNEUND cEndiRd w‘éiéht whi ch
contains 20 - 30%5 NWP. The oil was diluted to twi ce

the volune with nmethanol and the m xture was

S Bl Cotal mak 4 BT R sl €a < ow y

IntaOstii @A RedcRFRAHSH HifrGzatttioh & Bertdsul Al PhesBromide (600g,
crystallises as off white chst als, they were isolated

2. bymel) map swsperdedria hoptarred- i)t At raest I@mp@raﬂaﬁdom Beldl igthexane
(239{#%19 3%3@% 'ygg (f&ey b nJIu §ed igngﬂé rsﬁé}@ lg%theglg) W Hé’tllced.

r'oxy- ol yI'sul' tanyl

Thi Snepdnélloﬁ vaascsafrb@ Lot lalicir bnarAbisi tempeirama@rtdmhem l@bﬂéd down to
nit ro%en cover 2-(4-tol gl sul f anyl 3 phenyl brom de

—4080 0y Carbethosprst-pipgrdons ¢ @&aéé 1e]) Hisprlsgeein(LHIS (). SL)ayas
Bulj
o TLAGIRTG Pr Fote M sl Bl SH0E s RER Tt st fhen

thB el G6ifhasldnd REcHHNPESS iOPaRSnRHItS D&D ah P 'IMleP%l'L) &fas
anbi ent tenper ature and then cool ed down to C.

adeCaedpaigibx yendpepatpeertietton @03 A8g acid. ahbesms|phagh walepadted
in THE (1.5L) s added at a rate not faster than the
aﬂﬂé&&ﬁ?t%wetgﬁﬁy}fﬁfqﬁt%?@sT S RHSABISIPGAPCS ANSES CpR Hecr
I 0
exgt‘;a]@t%l Qi siaaﬁlng?rﬂgrlieosogtgg}gl cf?ﬁ% D), e %ﬂ%ﬂﬁ?@\)&fﬁ@d@&l over

eéping the temperature
sodeinowIfIo@: ankhevapaiattddgasoms cryktaliae waess. depay dtuentd 20 thaetblyl

o BT oS YL R el g PSR B0

Wéghtgtl on (15% 1L). The organi c phase was dried over

Ethyl 4-(2-(4-tolylsulfanyl)phenyl)-piperidin- 1-carboxylate

Trifluoroacetic acid (2.8kg, 24.9mol) and triethylsilane (362g, 3.1mol) was charged in
a reactor with an efficient stirrer. Ethyl 4-hydroxy-4-(2-(4-tolylsulfanyl)phenyl)-
piperidin-1-carboxylate (462g, 1.24mol) was added via a powder funnel in portions.
The reaction was slightly exothermic. The temperature rose to 50°C. After the
addition was finalised the reaction mixture was warmed to 60°C for 18 hours. The

reaction mixture was cooled down to room temperature. Toluene (750mL) and water
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sodi um sul phate and evaporated to a sem crystalline
mass. It was slurried with ethyl ether (250 nL) and
wo dovas@ds of f. Dried in an vacuum oven at 40C pait/DK2007/050076
constant weight. 25 Ethyl
4- (2-(4-tolyl sul fanyl)phenyl22 pi peri di n- 1-car boxyl at e
Trifluoroacetic acid (2.8kg, 24.9nol) and
(7650me} i sddednehd &@ngc pBadenmls)isol@sd Gllitﬂlhg %duédﬂls phase was
reactor with an efficient stirrer,
expragise Matkyanatheppergor of {pheae Al Ebﬁ 9rg)amc phases were
| 1) 50088
C R S ey T Aol ber
soglunghitlphate Xbicherdimne sulphee vasmbdet wfie theddeate@vaiitated at

After the addi S flnalls the .reaction m xture
TGMS%‘?SHIES B BT%%‘EPWB% V@Sﬂé%ﬁeése eryiR, E@tf}eéhs PR xt ur e

was cool ed down to roomtenperature. Tol uene (750mnL)

and wat er WD 2007/ 144006 PCT/ DK2007/ 050076 22 (750nl)
4%hé¢a@dewﬁmmmﬁ@W@ﬁﬁﬁ@mﬁﬁkwﬁwMHmﬁksoIated and the

u ted Wt h.
TR 765 B bl iR BB s o Bl A anc
oi NaSMestambleB WM Gh b Qi@ reaOlok! it My lAd#omR QRNILih a8t acid
dried over sodium sul phate . The sodi um sul phate was
(4PY4, 6éIral, i fmob h“éhefmlmrams él@@p«b pla 8 far l%hm@@hﬂ&@deactlon
A %vé)r% t%ot l{e(é gown go room temperature SDfl)rrlr?gC&lse cho in te rf)reordulctn

cr%{shtzﬂlﬁse(s‘bui A ydrsduaaylobphempbmtiupe B@k1 Ethér (Ba@iﬁppmm&ed to

e crude et hyl

the rqaptigmmixspsg} and the ﬁ}lld}lrﬁn@h%/ﬁ*tyﬂeél fgefmo@hm hpure hp pxadug was

ﬁl?ered’jl ?trf Was%ft?ll1 Wlt'ho :ﬂgg )Iéﬁllnpand %rle@am av glél%m gv%lrb alttgvt()b{idmf %f%stant

«Wééﬁmt 3.1 InDI) The m xture was heated at 80C for 18
hours. The reaction mxture was cooled down to room
tenperature. During the cooling the product

St L RESS S8l AY b RANS B QREY t EPET at ure
eactl on

A mmxﬁuw 6% 1000 grabhRe MihoXHBF ealneSconipoufi®l of @ prepaddhe abbvayvas
oduct was filtered off, washed with ethyl ether

heaWé t%l Fffﬂélef i 406G mj} Z(y Ebem}ﬁwé& basame gleer andciyHy disaelved st 80-
90/\'% G the @é%ﬁ%&lh%lok WasRRELY ftg%lé‘lll gﬁ&{a&&ﬂl ag‘Id I{eﬁgx § cé@t}ntued

conpoun m xture o grans o r sa

fooﬂ 5 ﬂnmtneﬂ,ﬂmfoﬂe filergl argdrlefp & exbl aporadewesly eonhieatpedi titre.
refl X e m xtur eca cl ear and
Dyring e&P Rf%?ip’é%“o@d’f"gbteéﬁf(é:t "ffd’ %Cﬁélm@: eSS RPN VG

stma f&dogslr bt HAMRfper@dt CoRtaiRAGnd eﬁh mV\@a%uﬁ%t hieed
for 15 m nutes before filtered and I'eft to cool

0V§F.f0glllt&m@(b19_§<ﬂ§ Srgrame 619 YopnpHiée dtRirasid additiamylttdfieompoiridnlg
Seée%&-e E @%&%@P‘?%le\/&qelnt[aﬁ a%a(ﬂlylsi(sj: § %%NP%@?@%@[‘Q%%% (theory:

3.85%N, 59.34%C, 6.09%H)

Example 1d Preparation of stock-solutions of free base

A mixture of 500 ml ethyl acetate and 200 ml H,O was added 50 grams of the HBr
salt of compound I producing a two-phased slurry. To this slurry was added
approximately 25 ml conc. NaOH that caused formation of a clear two-phased
solution (pH was measured to 13-14). The solution was stirred vigorously for 15

minutes and the organic phase was separated. The organic phase was washed with 200



stirred for 1 hour at roomtenperature. Filtration and
drying in vacuumat 40 C overni ght produced 6.9 grans

w@ 6@7434006 the HBr acid addition salt of conmpoP@TDK2002550076
See Figure 1 for XRPD. Elenmental analysis: 3.92%\,

59. 36%C, 6.16%H (theory: 3.285%\, 59.34%C, 6.09%)
Exanple Id Preparation of stock-solutions of free base
mPHD Xdrisdevef Nmmﬁltﬁ’éﬁl yhd aepbaitel iaRdcrdand0 H2frodasing the

added. 50 grans. of le HBr 30 salt of conpound |
[ byge iy Hptams wisldh ﬁ%?séa asmest ebourlgssois| urry was

add t

For T BB B ol B A L G ine B TP S o A R gsine ety
acogsproduteti @ OJIB}SlM)stockthmlnljn eyl s@ets fromreldch aliquots of 1.5

rous f.or m nutes and the organi c phase was
3 m%@gﬁ frﬁ‘ébﬁsﬁéﬁ’ﬁ?Es hase was washed with 200 WD

2007H 144096 1B 4@@@% L0200 A8justénd Ak vbi%ﬁ%e t8106 ¢hi A4RE 96-

Na[ err] 2SO err] 4, | tered arid evaporated in vacuum at

vadd KOs poduéadg Q B]é3 M‘ fteck-tdgeon; in E3@Hgremsvhi¢hedlgup )0
f‘ﬁ gn altntﬁStf cQ kjrl ess oil. Dissolving 10 grans of
m 8 &g ©%a 8%%! ﬁs§ Wﬁl&uﬁﬁle vol une to 150 m using ethyl

acetate produced a 0.235 M stock-sol uti on in ethyl

acetate fromwhich aliquots of 1.5 5 ( 00 ng of
10 Exameple }eBonmzpdion ofiaalts using stagkssobitionsgf the frﬂe of the

QELTTIRAD Gl PRHS (LTS b8 b0 ol B AR A
oﬁMOIdthasaidldqahﬁ)fI Bldﬁ:ﬁteﬂl if) Talbit 1( ]lfOEe agd ofas bhiguidrieead ad?c&)i neat
nple le Formation of salts usin

Otg?raféq@ W%élis%ﬂ%geddfl thehgiven gdven gEotTiRadgitipanALFS lau%@&and
%@atﬁ)‘n%ﬁ%g' Wad @oatmaéep&%pggm i Igélgftate dofidfed b
a ppropriate "anount of acid was a I ndi cat e
15 filirabdre Befork fdrstﬂng inacicdumvas 30 °C|aqsma<ﬂl rieferanas s@dple dvas e\athdrawn

se it was dissolved in t i ven sol ven ri.or
arg T RE 4 oG e T oG ™ Biis GroSRuE B By R grder
toM&® (G ABVaRYESh AV RN pRRchiE R RILRS] PlkPD elﬁekdogpahedare
by 15 filtration. Before drying in vacuum at

shewalin figefeed eXde end;mmlteei wak pmltlhmqwbu@mﬂi idrliablg Zaflable 3
ratur.e w.tho r.oceaur e

s TR S bR o YR Ok R GG el e

20 pRbethpr&sfteedturded sddhonl ThXBEnfh fPrEsit BT sh6W s &hRther the

shown in f |(ﬁaur es 1-22, and sel ected peak positions are

prﬁe%ﬁtetseéﬁtq ftpa Blessopubility ieerginatipr s Idehdcad g tisicpmppensd
In water
ﬂg@%@\ﬁ%ﬁﬁﬂggﬁ%ﬂﬁgf etdtrllelgéf |dr€gtgsat ur at ed
soI ut| on. The colum "Precipitate"” shows whet her the
precipitate isolated after the solubility
Tabktler mi nation is identical to the conpound dissolved,
which is indicative of the formation of hydrates.

Acid (Base:Acid) MW Amount Solvent | CHN (exp.) CHN (theory)

{g/mol) of Acid

(mg or ul)

Palmitic acid, hexadecanoic | 256.42 90.5 EtOAc 7536 977 246 75.64 99 2.6
acid 1:1
DL-Lactic acid, DL-2- 90.1 31.8 EtOAc 66.88 726 3.52 6753 729 3.5
hydroxypropionic acid 1:1
Adipicacid, 1,6-hexanedioic | 146.14 51.6 EtOAc 66.08 723 298 67.1 727  3.26
acid 1:1
Adipicacid, 1,6-hexanedioic | 146.14 25.8 EtOAc 70.66 732 382 70.75 735 393
acid 2:1
Fumaric acid 1:1 116.01 40.9 EtOH 65.71 641 3.35 66.14 631 3.51




Table 1 Acid (Base: Acid) MWV Anpbunt Sol vent CHN (exp.)

CHN (theory) (g/nmol) of Acid (ng or gl) Palmtic
wa@eoodj144nexadecanoi ¢ 256. 42 90.5 Et QAc 75. 36 9. FTT/BK4®7/050076

75.64 9.9 2.6 acid 1:1 DL-Lactic acid, DL-2- 90.1

31.8 EtOAc 66.88 7.26 3.52 @4 53 7.29 3.75

hydr oxypropionic acid 1:1 Adi picacid, 1, 6-hexanedi oic
Acil e Adl) 51. 6 [BVOAC| 66208 | %28 [2H98w67. 1 7. @¥(Ber@6 afid

1: 1 Adi pi cacji@ponl| @ahexqnedi gi ¢ 146. 14 25. 8 Et OAc

70.66 7.32 82 73m%5u§-35 3./93 acid 2:|]1 Fumaric afid
Glutatichaci s RS B TE '%37093'6437"; 39” 16%4867%;' %-37';1

en\/a‘gedlowmjll 144006 PCJI/ DK2007/ 050076 24 Aci|d (Base: Aci [)
P MA Anmlmf Saol vent (‘J—ll\l (nyn Y ICHN (t heorw) (al nml\

MRS 4 g or |1 YA LifAri c [ 5d ] 1555439 1 %6 %6 Eréh
Oxgi600! 6. 97 3.2'66| 48 7. (308, 3P 28pent anedi VPt AEi d7) 1
Sethahioqar. ¢8-acl df 20202 L4, 1 P6:oF B7OAC 766.304 |67153 736 54 .64
oct@BliodRid61 5 3.162 Okalic @cid 1:1 90.1 31.|18 Et OH 64. 2B
Suddnifadia, 8401 OA 3L O 28 3. [ DoAY REBOIGK G4aC] dso dovd- 349
butdnthioic 342, 235. 6 |Et QAc| 71. 79(7. 86 |3. 58 71. 83 7(1 &Qtf§m6@4

act anodini e laeci d | Qll FaX i at] d ari A
“EFGRC 65 85 686 B4 65|80 7678 3. 40 R S 2
ey 92t 4k 1 salt forged) [L-nalic acild, L-2- hvdroxy
Lopivaci L-gpdgy Bt 1GAc 69387 ¢F90 3.622 6% 293 . 52 I:536 336
bulpgifommadii-6i ¢ jacid [L: 1, a|L-mal|lic acid, L-|2-hydroxy
D-tarianfb ackl, PR3- 3 HUGH OFs539Y 0] bon 3.] k@s7034 220D, [6d953. 630 323
dinRibtanadi.oie jacid L:1, (8 D-tgrtaric acid, D-2,3- 15D.1
1153.0 EtOH 60. 67 6|4 3.07 60.95 6.28 3.23 di hydroxy

)

L-a%%'lrgc%cri"dclg= 6+¢€ a’lgjlld }'47:{') EtOH 5931 67 7.1 6343 6.78 6.73
{contains excess of
acid)

Glutamic acid 1:1 165.15 58.3 EtOH 5638 6.88 7.35 5646 694  7.06
{contains excess of (for 1:1-salt and acid-
acid) monohydrate 1:1)

Citric acid 2:1 192.13 33.9 EtOAc 6593 6.72 3.44 6646 6.64  3.69

HCVELO 1:1 2M 176.4 EtOH

Phosphoric acid 1:1 147M 24.0 EtOAc 55.79 647 343 56.68 634  3.67

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

Palmitate 7.00 16.34 22.73 28.21
Stearate 6.70 15.52 21.81 2891
Lactate 5.30 8.18 9.44 17.24
Lactate hydrate 11.67 16.70 18.25 21.76
hydroxyl-isobutyrate 5.09 16.60 20.38 27.37
Sebacoin acid salt 7.18 12.53 21.11 24.19
Adipinic acid salt 2:1 8.03 13.52 17.90 24.60
Adipinic acid salt 1:1 a 9.33 14.01 18.72 20.63
Adipinic acid salt 1:1 B 15.69 21.53 25.81 31.18
Glutarate 1:1 9.39 11.70 14.05 14.58
Succinate 1:1 11.74 14.33 17.75 26.84
Fumarate 1:1 8.90 11.47 19.25 2233
Fumarate 2:1 8.49 12.48 17.78 2397
Maleate 1:1 12.11 15.51 17.48 22.53
Maleate 1:1 hydrate 12.81 18.76 20.53 27.31
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2007/ 144006 PCT/ DK2007/ 050076 25 Mal onate a 10. 77
16.70 19.93 24.01 Malonate 6.08 10.11 18.25 20.26
TahRpartate 11.05 20.1 20.60 25.00 Aspartate hydrate
7.80 13.80 14.10 19.63 dutamate 7.71 14.01 19. 26

AR BB Oxal gt enild, §ae-7e 45| Tepse 23. PO
(mg/ml)

Palmitic acid, hexadecanoic | 0.4 8.6 =start

acid 1:1

DL-Lactic acid, DL-2- >150 6.1 =start {after

hydroxypropionic acid 1:1 evaporation)

Adipicacid, 1,6-hexanedioic | 2.5 4.0 Partly 2:1 salt

acid 1:1

Adipicacid, 1,6-hexanedioic | 1.0 78 =start

acid 2:1

Fumaric acid 1:1 02 33 =start

Glutaric acid, 1,5- 13 4.6 =start

pentanedioic acid 1:1

Malonic acid 1:1 (o) 52 4.0 =new form ([3)

Oxalic acid 1:1 1.1 279 =Start

Sebacoinic acid, 1,8- 0.7 5.5 =Start

octanedioic acid 2:1

Succinic acid, 1,4- 2.0 4.0 Hydrate

butanedioic acid, 2:1

L-malic acid, L-2-hydroxy 2.8 4.0 Hydrate

butanedioic acid 1:1, B

D-tartaric acid, D-2,3- 1.8 35 Hydrate

dihydroxy butanedioic acid

1:1

L-aspartic acid 1:1 39 43 Hydrate

Glutamic acid 1:1 >35 4.6

Citric acid 2:1 0.5 4.7 =Start

Phosphoric acid 1:1 6.0 2.0 ?

HCl 45 6.8 =Start

HBr 2.4 7.0 =Start




10

15

20

25

30

Mal ate 1:1 a 8.30 12.04 17.23 20.67 Malate 1:1 13
10.91 12.87 14.14 26.16 WMl ate hydrate 12.30 15.56
wa 905844086 30 D-tartrate (fromEtOH) 5.08 17. 1BCT/DKAD7/050076
22.10 Hydrochloride 12.44 16.72 19.45 25.02
Hydr obr oni de 6.08 14.81 19. 26 25.38 Hydrobronide
1-PrOH sol vate 6.57 13.12 19.07 24.77 Table 3 Acid
(Base: Acid) Solubility Resulting pH Precipitate
(ng/n{% Paln1t|c aC|d hexadﬁcan0|c 0. ﬁ 8. 6 fstart

Apé[Lg)rtf?)(fytgé't%E g 2&9‘%1' t élor‘&caq :é?%'&%&fng g%epaégloﬁ J&‘?g R

exaned 4.0 Par
mAd:amdofaci(ajmmzszsom exdttediadiled [fH(])NE 08 [FE6-&T (firmt cohc2nttation
ric acid 1:1 2 3.3 =st dutaric. ac
101*?&3 n=gyegific up&éﬁt%élme&me el? fhe ProseRgg anh%eﬁ\ﬂtaﬂsam&anior
c1t(a(o‘§))ra1§ aRd theQoraNEWalf OF0 ((e{te'ﬁmne@ﬁﬂlﬂhcgp@é‘énge &t Quf%erlAl?tqlYots
Start Sebacoinic acid
woetizmbaliedife donthups 2t $URCI After the indpbation.] IZ]NE dr PH]5-HT
e but anedi oi c _ac
of NS0ty STE T ik n o Hriant Siel ler £7C. (5
présdaRéd @rd. £ YAREDfor B Zaidutes, u&n@ aSTdriytdé a&R Haehdped bﬂ?g‘!‘am

butanedioic acid 1:1 L-aspartic acid 1:1 39 4
Fijtgg pegr@washed and counted in a Wa lac MicroBeta counter.

At NET compounds of the present invention display an I1Cso value of 23 nM.
At SERT compounds of the present invention display an 1Cso value of 8 nM.

Example 2B 5-HT»4 antagonism

Compounds of the present invention were tested for affinities towards serotonin
receptors and was found to exhibit an antagonistic profile with affinity at 5-HT»a
receptors (K; 54 nM). The affinity is calculated from Y = 100/(1+ 10%7°¢)) where
Y denotes % binding and X denotes the concentration of compound. 5 concentrations
of compound (1, 10, 30, 100, 1000 nM) were used to calculate the IC50 value. Ki was
calculated from the Cheng Prusoff equation Ki = (ICso/(1+ ([L]/Kd)) Affitiny was
determined at MDL Pharmaservices catalogue number 271650.

In mammalian cells expressing human 5-HT»a receptors compounds of the
present invention display competitive antagonistic properties. The compounds bind to
5-HT,a receptors with a Ki of < 100 nM and in a functional assay the compounds
antagonise 5-HT evoked release of Ca®* from intracellular stores with a Kb of 67 nM.
A schild analysis revealed competitive antagonism with a Kb of 100 nM.

The experiment was carried out as follows. 2 or 3 days before the experiment
CHO cells expressing 250 fmol/mg human 5-HT»a receptors are plated at a density
sufficient to yield a mono-confluent layer on the day of the experiment. The cells are
dye loaded (Ca* kit from Molecular Devices) for 60 minutes at 37° C in a 5% CO,
incubator at 95% humidity. Basal fluorescence was monitored in a fluorometric

334

imaging plate reader or FLIPR™™" from Molecular Devices (Sunnyvale, CA) with an

excitation wavelength of 488 nm and an emission range of 500 to 560 nm. Lacer
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W Si0an4006Br 2.4 7.0 =Start WO 2007/ 144006

GQutamc acid 1:1 >35 4.6 Citric acid 2:1 0.5 4.7
=Start Phosphoric acid 1:1 6.0 2.0 ? HC1 4.5 6.8

PCT/ DK2007/ 050076 26 Exanpl e 2A Serotonin (5-HT) and
nor epi nephrine (NE) reuptaké7i nhibition Aliquots of
test conmpound and rat cortical synaptosone preparation
inwasiey wheset tog siabrdefddito dBtaimi tasd Falucaoflappreximacthe8000-
OEQ err] 3H NE or [Ere”]BHJS HT (final concentration 5 10
Nuggsacense s, dhe ﬁ@raaé@nwa@a@éﬂé?rﬁméae shoutdaee less than

1 08/6 i ‘%Qlugg d% QMet @d% %Wrﬁe{s 1n§°éotn@érﬂﬁﬁg1$§ @f’l}?%ttézpﬁlpg)ﬁ{cﬁl

a e Wwas term ned resence
coAbriguatlsast ddeerden palatabics faor asi&sed challesging fiBI7ddSe rekpomse

cupyF et SR WerSEpnege Biony O Firvisher st PB I ga e

4000V ). K8 vafdel Gere D& aQBKEM cl'lﬂlegglﬁg % dREddek or c%enti%lons of

m nut'es, using a Tontec Har vest er program
tegtispbsansowerth Ekias hedt Haln dT stuﬂﬂs@dcqsmr@awmt@dlemeﬂar dBunes

beg?rgglﬂ éHaTstIﬁ q&??%%okgﬁf%g uSFlgg% ﬁ%/l %f | nvention

conpounds of the present invention display an I C50
value of 8 nM Exanple 2B 5-HT[err] 2A antagoni sm 15
ExanrpdedadsHbia tepeptofraniagenisinyent i on were tested for

S R AL S RERIES MR
Wﬁh HT E€%g ¢f2600 m&L dpii O 18repikcanSsk amMgonfEh&wahfcidSi;lta/l 5-HTs

cal cul at ed fromyY = 100/ (1+ 10 [err]X—I | C50) where
anaggBiststweh 85 %%awr@naﬁadwﬁ @éaxsr?eKb B PRIP W BY Ha)fhls

sySiP @69‘%8u§dscdmﬁee@feﬂe§% JR’Qﬁ‘[IOIp% ‘Ftﬁ %n&a%om%rg’m F8y

100, nM wer to ca the val ue.
coh(cenmsOQSO(OdahMunl HeaM) (163 t+hid Iﬂ!ﬂéﬁg ~F2T udohfid eggmmtucon

ik oo b Bend ahedrationi el 3 peEh TS 00

nWI?FQJBkhh@Q il (ﬁﬁ@ﬁ@&%@?ﬂ)xﬁﬁﬂ@l R $ S Nih 2 MakiBEE BLRES
onpounds of the present invenfion display

eh@dmbb}: ptHT @Sﬁéﬁﬂl&@@%ﬁ@tqqu@m@e@rtthoemmemé Harmmmlgrs 5-HT

th
Bl hlsenf T R MCESGRE R cShinhubh o cuficdigin by
fooWH. Gy@kedvdrebaarellpfenieved ffohOMatund featdd Kelaplis Sledises
with a Kb of 67 nM A schild anal ysis reveal ed

angeiirsized in@4 dndbyéat K lfit 1 minkghepoddes wine thimedigested at

rogﬁﬂg&g%ﬁ}re gﬁ?%ef I’ﬁl(gmlir% tgﬁth%n%f&)llla it esé}}%r I%g%ﬁ'}ﬁg’Aldnch)
infOR? bnif@ri(&ﬁﬁmlﬁm,& 0 e @r $.0ane M@@t%&hdﬁﬁ 0 enM &SRSy pH

7.6). Oocytes avoid of the follicle layer were selected and incubated for 24 hours in
Modified Barth's Saline buffer [88 mM NaCl, 1 mM KCI, 15 mM HEPES, 2.4 mM
NaHCO;3, 0.41 mM CaCl,, 0.82 mM MgSO;, 0.3 mM Ca(NOs),] supplemented with 2

mM sodium pyruvate, 0.1 U/l penicillin and 0.1 pg/l streptomycin. Stage IV-IV
oocytes were identified and injected with 12-48 nl of nuclease free water containing
14 - 50 pg of cRNA coding for human 5-HT3A receptors receptors and incubated at
18°C until they were used for electrophysiological recordings (1 — 7 days after
injection). Oocytes with expression of human 5-HT3 receptors were placed in a 1 ml
bath and perfused with Ringer buffer (115 mM NaCl, 2.5 mM KCI, 10 mM HEPES,
1.8 mM CaCl,, 0.1 mM MgCl, pH 7.5). Cells were impaled with agar plugged 0.5-1

PCT/DK2007/050076
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sufficient to yield a nono-confluent |ayer on the day

of the experinent. The cells are 30 dye | oaded (Ca
wo-2007t144000m Mol ecul ar Devices) for 60 m nutes BCT/BRB00T050076

inab5%CJerr]2 incubator at 95% hum dity. Basal

fl uorescence was nonitored i28 a fluoronmetric inmaging

pl ate reader or FLIPR[err]384 from Ml ecul ar Devi ces
MEEtladipodas eont&iAng i MK @nandexdtagatlb@pedvat-eloanyty eOGerﬁﬁBamp

nm and. an em ssion range of 500 tgQ 560 . nm. Lace
SOQWMWOBIWWWW@@@WW periysed gfﬁ&.&lygwgffgfe%ndt the

tal

Rl 5Bt TB000 T TEnr s b epticffgr 1030

sev. aTheqidtemnws f bd$ B reb¢piar aspence vsehe akained by seasurang

10% err]50 val u re esse usi ng i ncreasing
CO@B?{E‘@HP APERE atgﬂlnfteﬁq W Werl ng at |east 3
decades. pA2 val ues are assessed chal lenging full dose

response 5 curves of 5-HT with four different
ExxondedDrogh rorptopfntegorppeund (150, 400 1500 and 4000

S e B ] DGR A e
rec&gt(lgr;a g%?asq’g n%l'to eéh%ﬁsalh ?K&Eg@gﬁ&%ﬁﬁr\%t %89111{ fotnlﬂg; for oua

es ore UES are

re€ierilat €d4usp)ng Cheng- Prusoff equation. 10 Exanple 2C
5- HT3A receptor antagoni smln oocytes expressi ng
humete Hisrasiret ithe spprrRants sragigics (Seefrlogetor ggtceipiion Of
mEHbEEE htpalind 2 Ut o Ra pof i L O SR BT RIRR
andniilareslad tiendesiadlensettraiondd spl/ awdl a5 Kig /980 ug sbhet onvwl: unt1l
nMin this system Conpounds of the present invention
Usgkhi bit potent antagonismin |ow 15 concentrations

(0. ITipMyped @O N Mniidi&d ?\%E’]l;’égg of ;Zr@ []Mst éﬁhpougd )1 pad-

agonlstlc properties when appl i ed
Pr@muemdr%loubmn(om@s -and QGO turtvis (rlEtIBiDecL foz eomnmm at 25 °C.

NSRRI REreaeg i s B TN El4167 g i Bl
biR@RY Eﬁ&t&m&lﬁﬁltﬁwp&@&m@ MRS A& th@%ubﬁﬁﬁipb&hﬁl lé'ahﬂ' is
activates currents with an EC50 of 3.3 M

sepapiedifipantebonad &y dairaticad hiweh dkni Rliger (ol /Bom@soa@ed:yt @4 % PEI

o S0 G kRO SR DBH 5 15T 6, VR
wadhed 8 eigyks edthvene 1de|fte)le biffesdidd at50 °Cmm36gnmttataubﬁ
for 2-3 hours w 5 mg/ M  col |l agenase (type | A

l1cg|1(§wﬁll A Hlded H() the,fﬂte@@obgﬁ ¥3§F036t8‘2t3515l?ﬂl1 1a Wadlagf)Y 1450
Mﬁ?&Bg&.oﬂ{%%%aﬁﬂﬁtﬁ% forY Hﬁ%@e + [phpciodic 6> Whg%c‘ytd%ﬁotes

avol I'tcle Tayer were | ect ed
%i edib@ et Xfdenot24the @an@nimti@bo Madifoued Banctelntrstuﬁal dfne

buf f 2.4,
CORERA VY98 LORRE It dp FYIZHI (BOICH) ahSoki 53
RN 650 8) RG] s SPBLRERRE e e ot um

pyruvate, O. 1 penicillin an st rept onyci n.
St age al f\,ln¢tv5nal assay compounds of the present 1nvent10n antagonises

adrenaline evoked release of Ca™ from intracellular stores and a functional assay
revealed that compounds were antagonists.

These experiments were carried out essentially as described below.
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oocytes were identified and injected with 12-48 nl of
nucl ease free water containing 14 - 50 pg of cRNA

wa@oai7ngtobor human 5- HT3A receptors receptors apdr/DK2007/050076

i ncubated at 30 18C until they were used for
el ect rophysi o | ogical record®ngs (1 - 7 days after
injection). Qocytes with expression of human 5-HT3

r ecepll 0¢l%s weteuphad erdDIMEM nledinhm sbﬁilbmﬁﬂi’tdd p@ﬂhfll@S/eECS 4
with Ringer buffer Ells

tamipego heragepot Py 7&\1@%@9 [uértﬁ/yni Pelﬁﬂﬂ?n Blys
| | d 0.5-1 WO
1%@5%@%@%/ %KZ\(I)HO(‘??OgOO > gggﬁ/{ err] S2 el ectrodes

contBventpdgod Hvlum&ioam@lassa:jzst, é:@ﬁ) ctlbrpectsatg @humdntaypha; A

CGened a 00B a oocyt es we
roges NOBLER OIS sty el Mol gl S oyt poly-D-
lySth&I IS MR Re@RR] WathshRatkh %ndP@élfs%é}E 8 e-ﬁ)ahg_d with 1.5 uM Fluo-4
agoni st-sol uti ons were appl 0 - 30 sec. The

inpetaghoilescanp@e] Bank's Ba eqﬂt%ﬂdt S0l GBS DM, 5 mM

KGR AR TrRr RO, ETARG Sy D PR RREPE 20T hT
NAMPEY ORI SAM ensiss 20 miMVEIHPESSENY 4 0089 BOR aN@RS mM
tested for affinities towards the ¢ 1A receptor and

probenigig (M1l welbxpr bheurdn SAnEay8nt 616 Alfar 6keasedy was
Weﬂ&%&x@?%gfés% %%lég]oﬁlfféaf ant§ );e(ta‘ec Wgﬁ’ﬁ%méﬂo [Em? %qual to

Xperl msn ranes

430eloull {dB0desetlifpt ammzoafst amyr)b rIﬁthB @sepﬁnﬁigo@m} e@aﬂl&mmn
t hawed and honogenj zed in buffer using an ultra turrax

angegnigh PILYSHEF 1§ Bas F@eééahﬂ%lam@o%@elrﬁ Hleinel 104 DM | -
coﬁtagmﬁg B! at 4R 4RT fn? 'aoﬁc%‘gtrﬁ’tfﬁﬂ 4ﬁnaf"1§ SO 151 ‘%T' §ollowed by a 20

expertnment 1s initiated by mxing of 50
muonpdaton. Bashl ﬂﬁdﬁ]esceﬁceawasmnnﬂmdd 809 ﬂum@nte:tmmmgn@vmate

b f t t 25
rerg oL B o Vi g i (B rC R & B eaHiopy
wehRMnBr S143% ranghd J[Heerh@&lah rarpk REK0@ td So00eh eL AP eLiiallon

the presence of buffer. After the incubation, bound
eniej gyawiah ada;usteslquath@tb@@al flluorescamioo mﬁdlnlgy wieid appaiimately 8,000

ro hUn presoake % PEl 20 for .
re%gv?nﬂ ulie%cen B%l ig{l:g:.rg?#s A er ein s|_1|81 Tat%(% %’[ rro%t}lgeér}l%%ature with
agoRBtsZlilufed. in A6saywdlulfer Fi5I IR LA RIFE w¥RSh@urdd bi MBScodntih 1

m ice-cold buffer, dried at 50 C and 351

intgevaht pyer ameged of 7.4 mmig/ Makimyng changedn {luoresreneq wapadculated

PP LOIEL Al SO el 2 o e
fluildd¢s¥eddRoildCD Bal ety n\Snﬂﬁm tragessinlitild eqautianyd Pordetagbestic
S PR e

ated fromthe Cheng Prusoff
of{esd%’lgat?ﬂo ﬁH&St g&otl’)\ﬁﬁ WE? 1]/ Kd))

Example 2E Increase in dopamine

A single injection of compounds of the present invention dose-dependently increased
extracellular DA levels in the rat frontal cortex. The compound of the present
invention at 8.9mg/kg and 18mg/kg s.c., enhanced the DA levels by approximately
100% and 150%, respectively, above baseline levels as depicted in figure 23.

Amounts are calculated as the free base.



10

15

20

25

30

In a functional assay conpounds of the present
i nvention antagoni ses adrenaline evoked rel ease of Ca
wao-2do70monat racel | ul ar stores and a functional BSEAK2007/050076
reveal ed that conpounds were antagoni sts. 30 These
experiments were carried out30essentially as descri bed
bel ow. WD 2007/ 144006 PCT/ DK2007/ 050076 29 Al cells
M‘e&ﬂbd cultured in DVEM rredi um suppl enented with 10%
4 nM L-glutam ne (or mM i n the case ofC(B?I)
Maﬁ&mwenpﬁwlgy s, h@ﬂﬁ]&){ wm&hmfgl 2U3-300p Wergpised. The animals
ét‘eﬁl%%eﬁ'ﬂﬁ‘aé{h 12hr cjz—|o ﬁleﬁﬁd@@ontrﬁl@&‘&an Qs HONESlar in-
rior to assays, s expressing t uman
do‘@lr pingjcedatuiel (Al -_172°C5 ané hﬁptdmyS(S M7%0) wak ded dndttep %&f wedilable
ack wall mcrotiter plates coated with poly

ad| 1}@% Forthetthics- dﬁﬁ&eatm%%xpsglmepﬁt%@oaﬁ anel@um@s &@.Z%t

2V AORTEALINE D TR el ARSI e “EPRERE”

suk@itancbudy il €€l frrag @, anbesthenisl WyCfperinjeRts voerd caiMed out

4, .0.3 mM KH2P Na2HPO4, 5
W@ﬁ? frf %lwn%@ﬁéga@a%%% s %dﬁ@fséﬁ\asaﬁag Ela@mm %E Si%RE st
cdﬁ’iﬁ%ﬁﬁﬂ‘ hté B3R o trkbdeht §8re IR atl tHe o S Re @ipe%?neﬁts

After excess 'dye was discarded, cells were washed in
assay buffer and |layered with a final volune equal to
45 | [ 1. r 30 ul/well for antagonist assay). In the
iRy B i dBERREPEYER S (o ant agoni ot of vehi ol 6

Aniafaete dnadstHelbl Wdh Ryp Mohaldunﬁdzl AR and ikBacEivBRAl
containi ng buffer at 4x the final concentration (final

guniysnzulas CMPG] 3 ovesel stsyeotxpally 115plmﬂﬁd iiHe thsaltipperanBasal

pos| RLESAEBRE oI b e o R ity g2
an&éq‘awﬂ ny bma, Li)alwsithman) 7@xait whiralno dvewvel ia m]gst fﬂomﬁl bB8x

and an em ssion range of 500 to 560 nm

(Ceseédlﬂ%rfss It m@h@%@ﬂ%@fﬁ&&}% biay, 30 mHart %al%ventral to dura).
MRS R SRELAP N1 S RBTRATED Byt e
balyitepatiace afthe @mmaisem‘senammured by tdeta? Prodbg@nd stagntained at

diluted in ass uffer (15 1), wer e asured
3E. Iﬁ%raése\‘fﬁﬁ’? OWﬁ &Wa@%er @%Stgg%”@g?ro% B, Bougedypipgly n

calf B IR AR A8Ge Ry ERGERARINASGR. ST 0S8 o1,
dimhetenﬁthjnmgﬂn)awmnsenrtedfthnoogle theenok cvenda.diial yraled viyre
nonl i pear ression i 11 e uati an For_a | stic
CORREEThYIA A B @an%@rlts@.w(e? elrmeesﬂ%a #’%ﬁms%
micA1iAPQY Blobe f\xhehefﬂte%mﬁ{gbf ﬁﬂﬁtﬁﬂﬁ(m? ?thNa@i andst ﬁc1 1 mM

agoni St serotonin were ad anpl e 2E I'ncrease in
Mgbhah2 meMAC & lnghas tegjue elmrdm b@ﬁorecmﬁqmgm dthefpratiegnto the brain

an%rc%rsltelr%edl or %@tdlugart]log% e S gr?nqgn t¥1 cons%an% %%w rate of 1 (1,3)

pL/min. After 180 min of stabilisation, the experiments were initiated. Dialysates
were collected every 20 (30) min.
After the experiments the rats were sacrificed by decapitation, their brains removed,

frozen and sliced for probe placement verification.

Analysis of dialysates.
Concentration of dopamine in the dialysates was analysed by means of HPLC with

electrochemical detection. The monoamines were separated by reverse phase liquid
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extracellular DA levels in the rat frontal cortex. The
conpound of the present 30 invention at 8.9ng/ kg and
waBmghikgos. c., enhanced the DA | evel s by appr orRC¢TvEKed0y/050076
100% and 150% respectively, above baseline |evels as
depicted in figure 23. Anpowits are cal cul ated as the
free base. WD 2007/ 144006 PCT/ DK2007/ 050076 30
chh@thiit@@raph@(@DSﬂlSaglﬁen@@W 18Y). CRpsmincnMobid phasyvedrgRiifi@of 90
275-300 g, were used, The aninmals were housed under a

mybNEL: Qg W%?%‘“E? e%tr@teu Aeiemat sedivms | restpneBri@niciagids 59 yM
ERERApA8] BBl GATRGEEL HEE @6 i b thcbmical
deftion nas tibwoaep dbgd msur@zt oehd metxip eeicn@entotansinbdet et 250 mV

EHRIRE U 3 Sty (Lo TS Pl et ot

subcut aneously under sevofl urance anaesthesia. The
experiments were carried out wth the m nipunps on
Exsoaniel2F Bianesde smagshydehofior measur i ng pl asma | evel s of

he test oun ay r eat ment

THRPbET e G RREREAR SR eRdNEL T tiPEOTRE QIR Bropont
inddllioRi o eReth @l Nifir SeveKRATabETRIRhSlincAR RS v Ecortex of freely-

anaest heti sed with hypnorm dorm cum (2 m/kg) and
mPYIpg &&r ebral  gui de cannul as (CMA/ 12) were

ster I t h

post ST hER A0y 0 dtulal 2ot B NOREAATR) Rerg used for the
eﬂpb@mmmswémnmwmuaay asused ibplawricldagant3erx 30 x 40 cm) and
| atera mm 7,0 mmventral to dura or in

br eqr

haldf’f‘é%br“&ﬁ]taéiceséé? tﬂ&@ anfld’bat?fr dinates: 3,2 mmanterior to
br %we%e%%gtﬁéu gﬁ u@lng'ﬂofﬁlra&e@&’@m Fftlm g\l%’,r@b'ml/min 0»).
Anchor 'screws and acrylic cement were sued for

Liflooaat {I6rPoof/v) ves geddder baslnuksbesidl ech ooyl wesplecat iufoea

of the .ani was nonit d by recta be an
s HBY oD BrEuTons [ 3ES b raTEr Tl e e ospal
AN SHAGRE W thRf ex%oﬁ’e@}’sﬁrfa&‘@ Y@ imbRdl itd e ARdERGRSronfal
the day of the experi nent m crodi al ysi s probe

c0(r1©MémPEC) 0816g theraichraimet los of Raximas| aad gV tiporne 982 n Seprdamhtes
id l.a. b ted
ol M Up b o RS RS A oo S T LY o DRRETH

pries Whsthen fiaéd thie skalcwRRidahiBdetapt lita WetvhFluhlxie(ledg/ke
Ri nger solution (145 mmNaC, 3 MMKCL, 1 nM MCl2,
5.q) payMnoaciyd weroshepminietieatacsichef ore i nsertion of
t he %Hﬁl#’l vg erb Bﬁn@&%h{‘zf?g ﬁ&ﬂs GREL R ?9 Phheldd§ of ¢
dur ation 0 e experi onst owrate o
ex.]ael(nilel&) ratsl_valen:onﬂ’efct@lr willBflexible RHEIS tubliid fosaictaporfugibe pumps

er i ment re.initiated. sates . were _coll ect.ed
(@@ 1)()22 @ngl mvfﬁlyﬂs probes were per usec%/ f‘}h a Ringer buffer conta(fnmg

147 mM NacCl, 3.0 mM KCl, 1.2 mM CaCl,, and 1.2 mM MgCl,, at a flow rate of 1.5

uL/min. Microdialysis samples were collected at 30 min intervals into mini-vials
containing 55 pL 0.02 M formic acid for determination of acetylcholine. Samples
were collected by an automated fraction collector (CMA 142), and stored at -80° C
until analyzed. After completion of the experiments the rats were sacrificed. The
brains were removed and cured in paraformaldehyde solution (4% m/v). The
positioning of each probe was verified histologically according to Paxinos and

Watson (1982), by making coronal sections of the brain.
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After the experinments the rats were sacrificed by

decapitation, their brains renoved, frozen and sliced
wo o007psobe pl acenment verification. 30 Anal ysi SPOf/DK2007/050076

di al ysates. Concentration of dopamne in the

di al ysates was anal ysed by m8ans of HPLC with

el ectrochem cal detection. The nonoanm nes were

sepamat egt ympeme e difalsed i tuyoR-Obi- ﬁﬂ)@?l’ Eétél-@@ﬁodextrm and

PCT/ DK2007/ 050076 31 chronmat ogr aphy._ (
adipstraipgipeaeiied DX/HCHENpNE IR CEERS 061 W&/liﬁvoslmnew différent
dd%@gﬂZPOAf 50 MM sodiumcitrate, 367 ng/l sodi um

-octanesul fonic acid, 50 M EDTA and 8% acetonitrile
( pH @or@pntadtions bI mwtyld’(cﬂinefwe@e eterntinechby BPEBCtwitte taeders amass
Ilshed using a coulonetric

detecti 08\4 n(f
SPQEH WREHY ¢ W@ eteﬁf Yet at 250 nvV 5 (guard cell at 350
nv) A%t@@@epm)ldfere ERted orfe HEALLE %ofuﬁﬁﬂ%ﬁeﬁ?adt&nated

acetyl cholin The expéri nent was designed to eval uate
satripée leiefcéxrt(germechnpr@atmmerm, sties 290pdanomaiogrephici soparamon

extracel | ul ar | evel,s o c Il choline i .h
Wi PR ph B b B s [ £00 bR Ty ghitylid eqpymp
(PYéfdrdnek B Bery B0A 850p Besfd@fﬁr@fécteafb'y%M x 2I0émm guard column
Net her | ands) were used for the experinments. Rats were

(Pherfinngyy §lym;rg1ﬁ MAERR AJ Qr@(yﬁ» Besé%rgé@ﬂ( lxdd ut Btpmpergure g 30°

CoNR PRIty (RN EGRRT A OB R08 M TP B0

(AdNYamd Gd)uordedetid ﬂ;ﬁxﬂ:éﬁ HA)((IIP ACN V) A weS. 0o 8. f orv/ V%% allobile
anest hesi a. Each animal was placed into a _stereotaxic

phepewas furdproush dersysamal a fl9gvA1)ate A3 Homemdy anBRapeymp
(PRAGRS el R0 lents%rlgﬁ Wﬁf'?d'rg;ﬁﬁmpf" mm exposed surface)

were Inserted 1nto t medi a efrontal cortex
( MPFO)e luSiMiy) andieses aterdopeafonmad Iusmg ofARRaDO O/S/Misydns on

0?1%{%?@ %f a%ﬁing(l)(ﬂ)aﬁdgﬁﬂsf o{ﬁ(ﬁto?%n f ¢ heS? qg%r%\’?aeg@g thC rom
Aﬂﬁ&dtﬁlgiysfe'tﬁ%eﬁletl‘%ﬂtlé}%n&S UThe wqhﬁltﬂﬁl@ Ltke f&MRAd 0 Fosktive

srew. Flunixin (1 ng/kg s.c.) was adm ni stered as
iopigsticropedamithaonnpriageslizge Ekgerd k¥nths neleyleer gasipresgurst 50

PR e <Pl BV P Tl ute I o ptppnent was

opekHidNig th@ltiPleCeQRRMHEAi QRinE UNMIM) (o (ckQR)ectien8f 4de6)Icholine
di al ys robes were &Srfused with a Ringer buffer
(PEeSHESAT mmg DagprpductigiNga. Thg CQihﬁ*Ml RErgy 1as 2 i oda@ng the

co, ‘fjonl%p% (PMl g%gessﬁte s e (gch%Xt scg%/ o‘?‘onl 2). Data were
crodi al ysrs ‘sanpl es were col ecte
calibtagrdvaald qubintitatetiuging heahsalyst™ data system (Applied Blosystem,
version 1.2).
Two consecutive microdialysis samples with less then 50 % variation were
taken as baseline levels and set at 100 %. Changes in acetylcholine concentration
were expressed as percent of baseline within the same subject.

The data are shown in Figure 24

Example 2G Increase in acetylcholine

The experiment was designed to evaluate the effects of compounds of the present
invention on extracellular levels of acetylcholine in the prefrontal cortex and ventral

hippocampus of freely-moving rats.
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containing 55 L 0.02 Mformc acid for determnation
of acetylcholine. Sanples were collected by an
wa@odosmetoedd fraction collector (CVA 142), and SPOT/BR2@17/050076
-80 C wuntil analyzed. After conpletion of the
experiments the rats were saérificed. The 30 brains
were renoved and cured in paraforml dehyde sol ution
MekIBpiy)e-Dalley nosiibitialy neigfingagh-300 Cg;) GWMIESJSV@ r Thé @flimals
hi stol og| caII accordi ng to Paxinos and
weredgpsed iz 118@(4%9%%%51@4%ﬁgntbqlle@r?@nwlanﬁformular in-

R A O 5 T SRR

adalitdtungadm ni strati on occurred by subcut aneous
injections of 5 nL/kg volunmes in different doses.
Concentrati ons of acetyl choline were determ ned by
] spectrometry (MsS/ Ms)
ot hilor ) were injected onto the HPLC
Raro weeman ab@esﬁlﬁumdt wmhﬂlgﬁnorﬁﬂdmhﬂcurmj(é (mld{g) (alﬁdrlktrmﬁlreﬂmﬂ guide

I nstr series 200) aration .
%%@@/ PG ST apEral. mﬁ RU% fijning to
p(ﬁﬂf%lnytthbc(ﬁ!ll G9! #ome t1gpfﬂeﬂ1‘én€éﬁ%l %@Eﬁﬂpd&’%o@:’dmﬁ%@ €6) mm
pr ot ect ed %/ a4 x 2.0 nmguard col um 10 (Phenomenex
poSienier gybﬂdgmaRﬁtﬁmﬂlG%Dﬁﬁn Bestre rv)entrzﬂdt) tlubeedrdinghe drontal cortex
tenperature of 30. C The np (jsocratic
CchRRErLRs S TPt PrEmaarar: PO L BEh Aebfdo duro
AfANoNscre@RAnd hbt>r11té QERaReNEE BEd thr(FEhbn OYRicAGN el EhnTlas. The
95.0:0.5:0. v/ivy%y. Mobile phase was run through
badyeerperatiye e@lf the pnigwly wae ntﬁmteresloby rﬁ@ﬁafhmottw anghmamtgned at
3735'1% e(rg[)tgrwl%%lrgE lgekaféltnsécfro%gggromme §uergeprgr o%ggaafs ousad singly in
@3R0He N VS $ives le@prirfcinsd shichdialfsid pAite dOAR/ M/ O mm

etector and a Turbo I|on Spray interface (both from

digppier, Sdnmi lergfb) wasinsaried thieppleHicamdls)canmie acqui sitions
wer enpeeé{ BLIRAL L DR e%t.)etd' V]%v’l 'dﬁﬂ B&nsvwgleto W L Rdi8fction
spray voltage set a e ul i'zer

pL@lﬁ;ﬁSI?euﬁieloﬁt of5Be rﬂﬁt(ghe(lyms probel viarh fﬁtafea lﬂmgé)r) scybmﬁdh @145 mm
obe te erature of 600C. The instrunent was

N%a%leﬁale M h 1M MaCd d oM 6AChsentastna - S(mMmeomga@ne) was
t
bopfh e RoRa “ise@@ﬁeé’io B inPHE MR Ind iR for the
dLmitmbnt b thecedpetigicon ag aa:o(mamtr Bove matepofe $ S,Llhmnwmfteh di8d rain of
lgs ntECIEXs,caIe of 0O- }%}a ta were | i brated
stahy %P CXREET WEt 1H1§1 YiAGSduEs CQ Sfightvery 20 min.

Aﬁépmlele%ﬂerﬁh&ﬁya{eemmaré%&b %acriﬁc%h théR bEURs ¢ARSREUHLY& and
m crodi al ysis sanples with less then 50 % variation

slged gor probe placement verification.

Analysis of dialysate acetylcholine

Concentration of acetylcholine (ACh) in the dialysates was analysed by means of
HPLC with electrochemical detection using a mobile phase consisting of 100 mM
disodium hydrogenphosphate, 2.0 mM octane sulfonic acid, 0.5 mM tetramethyl-
ammonium chloride and 0.005% MB (ESA), pH 8.0. A pre-column enzyme reactor
(ESA) containing immobilised choline oxidase eliminated choline from the injected

sample (10 pl) prior to separation of ACh on the analytical column (ESA ACH-250);
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taken as baseline | evels and set at 100 % Changes in

acetyl choline concentration were expressed as percent
woboobasebé ne within the sane subject. The dat apar/®K2007/050076

shown in Figure 24 30 Exanple 2G I ncrease in

acetyl choli ne The experinent34was desi gned to eval uate

the effects of conpounds of the present invention on

flextri@o®s 4 whiahinl eMehatafe: BGEC Y AERO ke gnadlytidah eolurnn the sample
prefront al cortex and ventr al hi ppocanpus of

pawe@letfgvowablvar@s%ealgmnvmhﬂowgzmm S DrROwamngs ownebilised
ac%f%%cl}{%!j ee§%¥a%g lrﬁgd @@éﬂ (%‘éézl ’nThle n%tt%er ?éac%rmﬁo\%gtgg%lﬁ]h dto cholme
anll2- dnbsdqught}/ détiokiney €b ebetniger a@dNt,0h) €The oladert I@EDSS ﬂeﬂécted
regul ar. i n- door tenperature (212C) and hu
el%@s@sbemw by ysingp alﬁamtlaﬁle\%@%er(wamcalmeél Eaé mOB'?lti%P)
5 Surgery and microdial ysis experinents Rats were
anaest heti sed with hypnorm dorm cum (2 m/kg) and
Datapracentddr al gui de cannul as (CVA/ 12) were

stereotaxically. inplanted i e hlp oca |n1ng
Ints&}lgkb’éléﬁicflf’% ﬁXR%‘é‘l“g‘%@tﬁS’/ giean yg 58%5 Bmieﬁ I%FFFF
mﬁh&ﬂﬁg@'ﬂ%&dﬁl@ Qo@%@hﬁ@ﬁcﬁﬁms@ra ol BBVl RARE B4shOkvd1Por cach
bregma, lateral -5, 0 mMm 7,0 nmventral to dura or in
exphiementomt alataceert egnveftcd {opaierdagesof basap (mmarabﬂs@lrpraﬂnjt@wn

valies ARt 58 Mgva 2l Je ot Bl ife 2 P

fixation of the guide cannulas. The body tenperature
of the aninmals was nonitored by rectal probe and

Theedata pricsradedain Figre24 vhav pagxpegied draps b dcetychadinglaiels (see
e%zggrﬂg%gf %ﬁfcﬁhag@gl)gﬁp%ﬁﬁﬁ:e@ﬂ&“ m%g?/lgi &}eyas&%e%ﬁo %g%?ﬁnenﬁi
uncEAG 2 OvBrall, oth dalia 38R i e&nﬁ;m PE agd 1203 s\hIas/ thoseitid, €6, a

t hrough t he gui de cannul a. Ei bes wer e .caonnected
dogg éeléeﬂéﬂglm“é??éﬁ h%theﬂﬁf@'éP”‘tl%f acehilchodng feyglsiin e bypippThis

I t r
PRt SR NS TUEO M SR ® SRR R ok 8 e
clihicﬁl sduliGaGE il (ecg1 {rathaitregtn@nb o Mlisewet chgmcteesediays a 2Qgnitive
&Fﬁ shortly re insertion of the grobe |nIo t he
CACPhCASIS. AUQIPIRGT > IS BTel T poBHeTpproentve
n%%ﬁﬁkhﬂg@t at a constant flowrate of 1 I/mn. After
80 min of stabilisation, the experinents were
initiated. D alysates were collected every 20 min.

E/vt?r3%£§ eﬁperlnentsathe animals were sacrificed,
ozen and sliced for probe

TPHaE&aRte mesTfiddce @gduﬁﬂ neuropathic pain, the compound of the present

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

are separated by a quiescent period in which behaviour returns to normal. Measuring
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whgooraanse of

hydr ogenphosphat e,
t et ranet hy

hol i ne (ACh)

HPLC with el ectrochem cal
a nobil e phase consisting of 100 mM di sodi um

2.0 nmM oc®ane sulfonic acid, 0.5 nM
30 ammoni um chl ori de and 0. 005% MB ( ESA),

det ect POTYDKS00M®50076

the bnBu k. of Ainfy Peatdidking tha myumd perdh die twoEphAgesaowrbak Mhiag
i mmobilised choline oxidase elimnated choline from

elfoqlvenspeek et compawds 1o 1osiurg thsPppiu

lsgmadip

aration of ACh

pCr BRU00 7/ BB Soa st ar T M Tt PR MRk
arhe@mp ef @e spent 86IGng Afet iejuréchgavamathy twe ahaseglign®r-Strhi@utes and

e

caleehidd &hal kpeesder ase and chol i ne oxi dase.

reactor converted ACh to choline
T4hRQl i ne to betai ne and H202. The latter was detected 5

el ectrochem cal

ost-col u
Theasmeiot ¢

sol i
gPpmpoun:

and subsequentl|y

by using a platinum el ectrode

h i
aﬁm?rﬁs%ered 18
The | atter

(Anal ytT caIvamlit: ESA| 1MPREIkgdU40) 2.5 1H8k@ P eFe0hmiOn
In singlelinjection experinents tie mean val ue of "3

0-6 onsmowtdset2ACh sanpl eS$7 i medi at ¢B9 precedi ng37
cqonpound ddm ni stratign served as|the basal | evel for

S%gch 10 gxperinent and data were|converted tp

2%l eRftdgdd MT basal (nmgn basal pleg! njection|gal ues
normali zed to 100% . The data are|presented ip Figure

(s¢Ba and 29b. The data|presented in Figure 24 show
nnnnnnnnn + o Ay Ao o~ W oAt vl Al o ] ol o oo o
uIICI\pCbL CU Ul U[JO it U1ic aAacvTl ybIIUI LBLLA LA "A'A %L k=) \ CC <. U'

8 nmg/ kg) which are difficult to explain and which are

ascriieshid @ @MParshowaital thbolPpeeid af e YreséMef@hlion BeS little

data sets from exanple 2F and 2G show the sanme, i.e. a
cftpstia the feshabire renescatisg direct chemisgh ifrafades ang rgciception. More
no?foq%ﬂlé: Ha% L& sﬂuﬁ% ?L!Siseak Ql’tl({ Ho%e %% nlaentT({yctséaseDlEqﬁé: iitlnlé] 'sﬁ%lt

Imding 1s éexpected to transliate rnto an 1 nproverne
lidkimgopa@ni ih itltsebdndaphasd Indicadihg setlita @l Ukalotpotndof the ptdient
. treatnment of diseases characterised by a cognitive
inygRbien irHier el ohaewoppthigPaiei ner' s patients, partial

responders, cognitive 20 inpairnent etc. Exanple 3

Ef fect on neuropatic pain To denonstrate an efficacy
Exapgilaid capsglesopat hi ¢ pain, the conpound of the present

B e D iy RetieBhetpor e o Srsained o
mfBdddystatfine &dlifose 199 Akt sieP. ltnr}ei fcORAGL MALERiInE SR AR

injection of formalin (4.5 % 20 |) into the plantar
migd imdepofles weh f@frtstrongibls wenw paeriresf + thewshdsingredient is stated

as the free base
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caused by the

wo ooomak4one i nj ection elicits a characteristic bp@hagz@7/050076
as quantified by the anmount of
time spent licking the injurdéd paw. The first phase

behavi our al

(-0 30 10 m nutes)
irritation and nociception,

r esponse,

represents direct chem ca
wher eas the second

IGﬂUbd& GlIELREL

cl ear and dos

Pepa

( 20-30 mnufpc\ s th |mhf to repnresent nal n- of
neuropathl(léﬁggln The> figo phaseslﬁdﬁé separated by a
[ESTETt T wWhrgh fravio ms—t® nornal .
asuring /€;§§§5/14400§L%%§/DKzocf?6§§3%6 3% the
ingredient of i nme spent |}cking the ijnjured paw in the
_t._\Ag_p_h_a_s:e_s_ ctivdness of t
Migsaputintiae | 0¢@auge t hpZPdidral st|ilfaPi®d & ghy C57/B6
cef g.(ca. 25g) were tepted per grdqup. Table 4|bel ow
ow the ampunt of tifre spent |iqgking the injured paw
Nhgmﬁhm1tmo phadses, i.e[2D2% m nutgqLlahg 5 20430
m nutes pos$t formalin | njection. The anmount of
St%%ﬁﬁound adninistered | S cal cul atled as the ffee base.
r 4 Velhpt -0 5—Tgt 7kg—0-5
Wm?gﬁtt es 42 ggégfﬁlw fg2) 50- 30 n?znlgtq% 41 48 26 6
capsdcyorfbrg flata in table 4 shows that the conpound of
the present jnvention has ittle 110 effect M the
first phase representing direct chemcal irritation

N Som Rk, the data al so show a
ependent decrease in the tine spent

licking paws in the second phase indicating an effect

of the conpound of the present
treat ment of neuropathic pain.

invention in the
15 Exanpl e 4 capsul es

4- 2- (4- met hyl phenyl sul fanyl ) - phenyl ] pi peri di ne
hydr obrom de was m xed with microcrystalline

cellulose in a first step
Stearate was
were prepared - the active ingredi ent

m xed in.

In a second step nagnesi um
Capsul es with four strengths
Is stated

as

the free base 20 WD 2007/ 144006 PCT/ DK2007/ 050076 36
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1 ng 5ng 25 ng Active 12.85 g 64.25 g 321.25 g
i ngredient Mcrocrystalline 2026.55 g 2034.55 ¢
wQa 3eb8/18H0g cel |l ul ose Magnesium 20.6 g 21.2 g PAT/DKG007/050076
stearate Weight of 206 ng 212 ng 219 ng capsule
content 10.000 capsul es wer &7prepared from each batch
WO 2007/ 144006 PCT/ DK2007/ 050076 37 dainms 1.
Compound 1, which is
4-[2-(4- et hyl phenyl -sul fanyl ) phenyl ] pi peridine N S
i. 5 and pharnmaceutical ly acceptable salts thereof
Cm"}xscrystalline form provided said conpound is not
4-[ 2- (4- nmet hyl phenyl sul f anyl ) phenyl ] - pi peri di ne
hydrochloride addition salt. 2. The conpound
a [ &%qg :
1a@%ﬁ{?gﬁﬂgg@¥81§4mgyﬁfﬁ§hg%h agd%?3?ﬁ§ dgFaim
2, which conmpound is character ad by peaks in an
XRPD at approxi mately 6.08, 14 19. 26 and 25. 3828.
4. The conpound according to c 2, which conmpound
i s characterised by an XRPDjas oeplcted in figure 1.

5. The conpound accor di 6 1, which conpound
is the DL-lactic acid add
conmpound according to“cla m5,

salt. 6. The
ich compound is

an%%ﬁﬁﬁ&c@éﬁ@aﬁg g pgaﬁ)?(s%%t% %ﬁeﬁ%ﬁ 1%<§P$/ﬁgﬂlg%ﬁfg%g ?Weﬁl Hid

coagoand isnt te 26l aneth@d phayil suhfacyd ipponyldFpipsridinahgdtoehiosidel
XRPD as depicted in figure 4. 20 8. The

mﬁ%ﬁﬁdﬁﬁd according to claim1, which conpound is the
glutaric acid addition

2. The compound according to claim 1, which compound is the HBr addition salt.

3. The compound according to claim 2, which compound is characterised by peaks in

an XRPD at approximately 6.08, 14.81, 19.26 and 25.38°20.

4. The compound according to claim 2, which compound is characterised by an

XRPD as depicted in figure 1.

5. The compound according to claim 1, which compound is the DL-lactic acid

addition salt.

6. The compound according to claim 5, which compound is characterised by peaks in

an XRPD at approximately 5.30, 8.18, 9.44 and 17.24°20.

7. The compound according to claim 5, which compound is characterised by an

XRPD as depicted in figure 4.

8. The compound according to claim 1, which compound is the glutaric acid addition

salt (1:1).

9. The compound according to claim 8, which compound is characterised by peaks in

an XRPD at approximately 9.39, 11.70, 14.05 and 14.58°20.
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salt (1:1). 9. The conpound according to claim S8,
whi ch conpound is characterised by peaks in an XRPD
wa@rooappoxi mately 9.39, 11.70, 14.05 and 14. 53PST/DXEN07/050076
2007/ 144006 PCT/ DK2007/050076 38 10. The conpound
according to claim8, which3®onpound is characterised
by an XRPD as depicted in figure 8. 11. The conpound
10aq0 e ceinpeuridacehrding td claniise vhichrpaiypadnd & dhaecrikaitycan
acid addition salt (1:1). 5 12. The conpound
ARGt inigiad, whi ch conpound is characterised
by peaks in an XRPD at 10.77, 16.70, 19.93 and
112409188p0@id Rbofid8o il whid: Bpodfiflisie RAIAR: ackB:
The conpound according to cIa|n11fi whi ch conpound is
chddition eali deld. by an  XRPD as depicted in figure 9 or
10. 10 14. The conpound according to claim21 which

1 TR R br g SRR iR e B Pund ichypedipdledtyopeats
C HRONRPDAGAOITP NG 100, £9.93MnY 24t 16D, GR APE VR 109 1°, 18.25°
glutamc acid addition salt (1:1) or glutamc acid

adod 20.06° 2l t nonohydrate. 16. The conpound accor di ng
to any of clainms 1-15 for use in therapy. 15 17. A

rmaceutical conposjti C risin . C ound
1325@8 F%ﬂé’“{d&cg 1"%0 8’%1'}133 , Wﬁ{gﬁ §|0{Ill(gagl@cﬁlé rcgg\%glgtﬁrlged by an
pharReeHtpiGed nvi@ssort apl e excipient. 18. A nmethod of
treating a di sease selected from chronic pain,

depression in partial responders, treatnment resistant
144dpe eawpend aspomuigte clasmd; wligh eompeng is iLyaspartic acid addition

PR R Lot LAl Byt RS 0o oyt &

cravi ng, substance abuse, al cohol or drug abuse,
1%e s icsmpowal dcogrddigsto rcthéms, whiBlscompett is ghutahis acderddition
depressi on, major . depressiye disorder, postnatal
dé F@ééi%rg:lutﬁ@ rASHRGH Y MBI h bi pol ar
di sorder, Al zheiner's disease, psychosis or

130K cHRpHuR] #£cs@RRA0 afP Sl Ehims BENESAlse AMMeRDY.
di sorder, social Tanxiety disorder, obsessive

conpul si ve di sorder, panic disorder, panic attacks, 25
1'p Robiaamaesytirad|copiresiian ceypisntho Beapemdaceadug e pagpiclaims

I RC ' ce C IS adm ni stering to
alg%% génlﬁ i%ltl}}éeggargﬁé?ug%? ll}ég&tgﬁtﬁlg%gﬁ ?e(%l ly effective
anount of a conpound according to any of clains 1-15.

19/\A 26hidd b 4640 m gPCT kS QOtALIBBAY @hronic pain, depression in partial
responders, treatment resistant depression, Alzheimer’s disease, cognitive
impairment, ADHD, melancholia, PTSD, hot flushes, sleep apnea, alcohol,
nicotine or carbohydrate craving, substance abuse, alcohol or drug abuse, emesis,
eating disorders, IBS, affective disorders, depression, major depressive disorder,
postnatal depression, depression associated with bipolar disorder, Alzheimer’s
disease, psychosis or Parkinson’s disease, anxiety, general anxiety disorder, social
anxiety disorder, obsessive compulsive disorder, panic disorder, panic attacks,
phobia, social phobia, agoraphobia or stress urinary incontinence, the method
comprising administering to a patient in need thereof an therapeutically effective

amount of a compound according to any of claims 1-15.
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39 19. The nethod according to claim 18, wherein said
di sease is chronic pain. 20. The nethod according to
w@b@i7mdd; wherein said chronic pain is sel ectedr/bKem?/050076
phantom |i nmb pai n, neuropathic pain, diabetic
neur opat hy, post-herpetic nédralgia (PHN), carpa
tunnel syndronme (CTS), H V neuropathy, conplex

19. 6yt andlodprbordmesy rthiams, (GEkD) said dis@edrisrhkomepdial gi a
/| trigem nus neuralgia / tic doul oureux, surgica

intervention (e.q. post-operative, anal.gesics),
2%gT§5@%ﬁt®%§%f§}}n@ga@ﬁw 19 ¥BriFItaiayf 7RIS paRdeSdycted from
ApRRRLLGinY A QIR BAHACH A Qb b eldpMhi okt nBBER neuralgia

assoclated wth angina, paln associ . .
mEPISINY, igatpabunnglaiyndrassd €ilad, ddl Mvndunomaine eompled eegiahal pain

pai n, he e, .mgraine, tension-type headach

C SRRy Pl i GHa Eate i GG L S | B fpuloureux.
S ¥indicaMBiter HRALASE b AposRBpdta il g@sicd)Ndidbdtic vasculopathy,
fibronyal gi a syndronme, bone and joint pain _ _

( eaniByarenytance oy diabpleysrmnppars assopiatedveith inpdisnpais agpociated
arthriti TR resul i fromtr S

il b, ARG R A PP AR b SR G Rf 588
ogteliain) hicddashe, @SiELORQ (@Sios, tyRoOa d Attt Agleamatl n@lralgia,
unknown reasaons, gout, fibrositis, nyofascial pain,

t Fﬁéﬁ%?@a%w@w@ AURBPRS, Mycasei @RITHRBICUBATTHYSF | ower
oo ol B SWIERL DS RE, ) (sloBMich . A hatoid arthrii
( riaaincitdio pahitityy andpelemia cegpiting, fraatdima asohnstd wisgh byrns,
non- cardi.ac chest pain, spinal cord injury,

( SEPIS 95 §3EER R paiiue te SNEPUribgsesl PPk, Bfienetastases
C3PERInONAUELLRAL Mbut, AbRRitRANRo (a3¢iG K n, GRdrhciP %ht@eta@? fromes,
geriatric pain. 20 21. The fmethod according to claim
20ppastheclepain valaves hadnpasn paihercinghmeack ppat fesdtsgaim,

22. . The. net hod, accordi ng.t o,.cl ai 1, rein said :
v Opie Eaisieh o BB oSk P PHELf pi & B, cardiac
hyR&t pdif 8fdndear MBLIEIRRBHAY,, spHiaPEAH i guRLSCIPAsB¥iated pain,
neuritis, neural gia, hyperesthesia, causal gia, and
alcee) ppH-streke pathecageds nefropathpndBihaiacidde rebpain aggy
Ofeﬁ%ﬂ£5$n1'15 in the manufacture of a 25 medi canent
f & e‘'treatnent of a disease selected fromchronic
pai n, depression in partial responders, treatnent

21T 84t sictinid ade@lassb eirimA0zwaemwBrsagl dirsi@apein is aagopdthic @ain.
I mpai rment, ADHD, nel ancholia, PTSD, hot fl ushes,
sl eep ea, .alcohol, nicotine or carbohydrate

25 ke Mg ioddbeisde Chlad: VAPEBHYId RTeRilg PAS sclected from
e ABSdrPathi@ahy Jachl SHsBOhERbSathy, BRibeAt hesbh MRy, Hed 9 d @b Sralgia,
depression,” maj or depressive 30 disorder, postnatal
dbppasthasia, caleplews sndallalysaci at ed with bi pol ar
di sorder, WD 2007/ 144006 PCT/ DK2007/050076 40

23. The use of a compound according to any of claims 1-15 in the manufacture of a
medicament for the treatment of a disease selected from chronic pain, depression
in partial responders, treatment resistant depression, Alzheimer’s disease,
cognitive impairment, ADHD, melancholia, PTSD, hot flushes, sleep apnea,
alcohol, nicotine or carbohydrate craving, substance abuse, alcohol or drug abuse,
emesis, eating disorders, IBS, affective disorders, depression, major depressive

disorder, postnatal depression, depression associated with bipolar disorder,
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walc@ondmng obsessive conpul sive di sorder

Al zhei mer' s di sease, psychosis or Parkinson's di sease,
anxi ety, general anxiety disorder, social anxiety
pani BCT/DK2007/050076
di sorder, panic attacks, phobia, social phobia,
agor aphobi a or stress urina i ncontinence. 24. The
use according to claim 23, wherein said disease is
c M ariepadifeasq pdfchodil@r BatkiRoaBIdiedg:, hixiclypgdeRd anxicty
wherejn said chronjc pain is selected from phantom

| Hisprdskisaciakviicsy Q’tsﬁid@r PRPFISIVE FamRY IS e disgrdspaianif, disorder,

pg;r%c Q&c{t_({k\%tﬂh%bﬁe &Hc"f’dﬁ%h@bm( hobid roP@ir & WRRSY ﬁé’dﬁ%&ﬂ%.

neur opat reg i‘onal pal n~ syndrome
(CPRS) tri gem nal neuralgia / trigeninus neural gia /

24, Toe deudasardangto claurp, edicreimsaed disersi onchienig pain.

post - operative analgesics) diabetic vascul opat hy, 10

d
2B ekl i B R Gt RS - RRSCE P
aphab@ateh phih meiRIPathi thgdih Qllabepia Ineuragaﬁp | seRerpttidneuralgia

cancer, dental pain, headache, grai ne, tension-type

h&RidN b Isarpal wingdmy AU MSd G &), dﬂé’ neum?@ﬁm pminlex Begianal pain
j 8%41% rTIi?/% ﬁlg@?g ir r@ﬁ’ﬂﬁﬁsh%gﬁ r‘?éé) ?{r eﬁﬁ'rﬁf‘s%eﬁlral%ﬂ/ HE MOuloureux
( @kﬁfg&@ﬂmtdﬂffddtlbﬁ X¢.g r s uopdrative aalatglambst)i $1abetﬂ05vaisds1&opmiy;| d

arthritis_and ede resulting fromtrauma associ ated
mp%mfwﬁ%slstmgcsroaﬁnmg%q SYRRiENE FEOp8ite v lﬁsﬁﬂie’ pain associated

O%t‘ﬁ W%ﬁl'él%ahﬁ fssoBiatcd Q:HH{ BEhPrua AN Pa i ofc%isa??cgﬁnh Qhincer,

unkno reasons, gout, fibrositis, pai n,
t detalgiagn, rhaadaehe slylgthnrmmslonummeheaijadﬂe tpi@emirad néwakgra,

ck pain ( rein the back n.result rom
TR IS il s one gty At phmatsylat Shky.
( ﬁ%ﬂi dgm 3 itfdme ARNY hfd Rﬁiitrpaup@@fébaﬁu&@) Gheghatdidiabthritis,

non- car di ac’ chest pai n, BI nal cord I njur
( Beumagyd edhnateahdpdiema resgdmerfagm pr@gma g’s&ogméedpaitfnbums

ol B RS patt e BB Conbly Ry PhosPobheTildastases

V\fbﬁﬁlﬂhfcbw&l&b@boﬁb o001, CibRAIR, m§o LA, ihaag@abhtlet s¢ddromes,
The use according to claim 26, wherein said

n BDPB PachPain palawvar backepas fwlaprein dhg bazk pRYEF I,
e { .
el 8RR LR RA Mo UEPRE L ORUR ARG, Wy painy cordin
abhecsdpznnmoné’c&rdléc clespaindpaat asrdiimgryt (SCARyssotiated ahins
1-15 for use in the treatnen seas sel ecte
f PEHIAE RPsiek %E@%’“ﬁ%ﬁﬁ@%@@%&yi%Iﬁ%P?Paﬁdﬁ%é b A
gg@ﬁﬁ@g&nre5|stant depression, Al zheiner's di sease,
cognitive i1 npairnment, ADHD, nelancholia, 30 PTSD, hot
fl ushes, sleep apnea, alcohol, nicotine or o
26cdhp @Bw@hcatdelg:ioa\i&ilmgli WheR0%id 41006 pROTS DRROPFhRFR0T 6
41 substance abuse, aIcohoI or drug abuse, enesis,

276% oS gccgt%mgetrosclmm%% ere mn gauy Seuropathw pain is selected from
hyperpathia, hyperalgesia, neuropathy, diabetic neuropathy, neuritis, neuralgia,

hyperesthesia, causalgia, and allodynia.

28. A compound according to any of claims 1-15 for use in the treatment of a disease
selected from chronic pain, depression in partial responders, treatment resistant
depression, Alzheimer’s disease, cognitive impairment, ADHD, melancholia,

PTSD, hot flushes, sleep apnea, alcohol, nicotine or carbohydrate craving,
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di sorders, depression, major depressive disorder,
post nat al depression, depression associated with

whe@ohaodi sorder, Al zheiner's di sease, psychoBCEDER007/050076

Par ki nson's di sease, anxiety, general anxiety
di sorder, social anxiety di ddrder, obsessive 5
conpul si ve di sorder, panic disorder, panic attacks,

phgistaace st adlcqhodbi drug ab@Rl apbyid)icatigy disirdes SIBY; affédtive
i nconti nence. . 29. A conpound according to claim 28 for
udsordsrsy Aepressions mainr dspre&qweoqliﬁ@ ﬁap?ﬁtnaé@ depres o sighggssion

&%El‘gfeﬁgm{ J)l%f H]Sg‘l%elf Al ot g]dlts@cl%e tﬂ qﬁryr P@¥kinson’s
phant o o P e R ThT e

antom | neur o
nduempamhyﬁygasmﬂhmvwﬂydmonkumahgham&ﬁﬁm%pnbamp&wyi@

t unnel dro CTIS H V neur ,..CO
ré@ﬁ“Bﬂé’ng DO RICE ik tioridropmes MR, ﬁﬂ?lﬁa%%gﬁﬁala%hl@ al

% QeI @i AlSHaRy Inchihttned@u! our eux, surgi cal
ervention (e.g. post-operative analge5|cs)

dlabetlc vasculopathy, capillary resistance or
2% Aatsenpaaing pegarding (aelgive L& ferdisoin theitigaigiant pschrewip pain.
associated with angina, pain associated with

3@”(?‘0%}#10 g%@wréﬁﬁg‘?o @1&1?19 §© rqge Y Ehlg tr%gt%‘feﬁl'{ O%@%ﬁto%ll limjo%ain,

ensi on-t
t ne@emthalpane draabtgct @eur(blﬁlﬂ’go pssrr&mbehu hlalliralg(m (PHN), carpal

ndrone nmyo i al paln scular injury
by agme @@31%% neypRd %ﬁaniplﬁxﬁﬁglﬁﬁ?lri’am syndrome
( @éﬁl@@f‘?ﬁé&ﬁlﬁél%ura[éﬁ§yj ﬁ’l'ugJSEHe{lﬁﬁ id} e doﬁlgﬁ%@tsgfg%al

arthritis and edeng resulting f rg trauma associ ated
wirttérvbniis), (¢.gs postiopsrapve fivadgesics e dtalbnte: vacwopatky,teapillary

osteoarthrit or osi.s, ,bone net.astases 20 or .
o e Priabiile STutne Ravides PO I eed oG wih
@%ﬁ@  inRirCALEd Sdte W IR uaticdPPSh a&%@ﬂé‘[eﬁaﬂfﬁh QhncrOu&ial
pain (wherein the back pain results from

S psmelimﬂa@le m&gamdﬁnm@r—tmc |hn@dayh<s pﬂlg@mdalg@a@&la
cu O cand

( {empor?taa o 1@%1) e]g%n? IS%ncfromg }l]dfftscml Ipam mﬁﬂ’f 1th[1)ry, ’

( BGHoma$&0 6y itr@tle B and ﬁﬁlﬁttp’aﬁi (ol@ﬂéﬁﬁrtlﬁttfs?) kReyp@dtbid arthritis,
cancer neuropathy, AIDS pain, sickle cell pain or 25

g Elrquaakqi¢ apshagitis ar@ledema éwba\grfaora capmdiapgcraedoyvigh byrge
;

Sl e SRR e AR ol hone s
netiudpativhi reaspas, I’gouls fi bﬂdsﬁ(st egofake¢ialnpaivy, pesrpet butdet syndromes,

hyper al gesi.a, hy, di abetj c ur op ahg

n@mq@ﬁ < Paip &Y mlb Evhegeindiag %ﬁde(d’éﬂ’srﬁﬁ f/ sdromng

a@s@&ﬂﬁic@reg’r)&ml, or primary spine disease (radiculopathy), pelvic pain, cardiac
chest pain, non-cardiac chest pain, spinal cord injury (SCI)-associated pain,
central post-stroke pain, cancer neuropathy, AIDS pain, sickle cell pain or

geriatric pain.
31. A compound according to claim 30 for use in the treatment of neuropathic pain.

32. A compound according to claim 31, wherein said neuropathic pain is selected
from hyperpathia, hyperalgesia, neuropathy, diabetic neuropathy, neuritis,

neuralgia, hyperesthesia, causalgia, and allodynia.



