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bring about a central sensitization in response to
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ofamm&msﬁmmmesoﬁ@gmﬁmmét¢h@SNm&in00|cept|ve ef fect of
nor epi nephrine reuptake inhibition. This notion is
supported by a review of 22 animal and five human
studi es showi ng that SNRI's have superi or
antinoci ceptive effect conpared to norepi nephrine
reupt ake inhibitors, which again are superior to SSRI
[Pain Med. 4, 310-316, 2000]. Recent data on
the 5-HT3 ant agoni st odansetron inplies that 5-HT3
ant agoni sts may have an anal gesic effect and thus be
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- The international patent application published as WO
2003/ 029232 di scl oses e.g. the conpound
442- (4- et hyl phenyl sul f anyl ) phenyl ] pi peri dine as a
free base and the corresponding HCl salt. The
conmpound is reported to bq%an i nhibitor of the
serotonin transporter and the serotonin receptor 2C

5- HT2¢) , d j idtoh t ment
o HrEehinda ol Sihef ot Mkl RhnISRhRR oty
neuPOPHTRE Yaif ks dchrbe lmvg@tetaqm sugdast aﬂﬁﬁ&a@ffeaww tG?inS have

surpr|3|n | y foun that i.n addition to the already
} %Qj]S& an {35h.dihap een hypothemsed that SSRI $ afe only

weéhf sﬁufzsa*cﬁx B R mgn@ema iR REPhiRERESH (6l é’é?otbﬁn a
ent bitor of the serotonin reuptake and the
tmmpm@qmangpmts the anténstcarteve clliectat nargpineEring freupkake mhtbltlon
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CONpR&kAata oV SIHT Santagonist odansetron implies that 5-HT; antagonists
4-[2-(4-nmet hyl phenyl -sul fan )phenyl]plperldlne and
may, Hayer R GBREPiRE ot #iddByt beyiseluliy thestréaae of neygoppthic pain
[Aﬁg%§&9%l@aepﬁgqqy@ggwg ed said conpound is not
4-rret hyl phenyl - su fanyl ) phenyl | - pi peri di ne
h y dﬂmtst: of m;clacﬁmlﬂmwsm s, how@vérnassomatedrivéshlikneswm,

ese cl gure r | ates to f o, use
ant}cgglftﬁer 1C E)IHS ef?ec?s suc: as F I% (%’OWSIH?PO,OH&IK] %%’n?esﬂ?ﬁslléesr%rmelgen t

_ co@itﬁze lafid themoryedifiicakict. GlamctyRlidion aafeed netht amnd find alternative
é%gg t he, adn1n|strat|on of a therapeutically
#itPB* conpound Ito 5 a patient in need

t hel"lféQﬁtematlonal pAtBnt QRBLANBO FHHIBIYA as WO 2008829832 discloses
di scl osure relates to a pharmaceuti cal conp05|t|on

0 _
e. 2 BApPRIUAG 4&%1%§wﬁwlnhenylsﬂfmyl)nhsnsd]mpe@|%@ﬁ frere baserpad
the géﬁé?ﬁﬁdu%ﬁq QRUThe & hﬁé is Qch%& t&%qmﬁﬁmm I
acture o |canent 10l n one aspect,
sergtiran granspoperowil decbetdienic mmmﬂﬁ (5aHT e and 1s said to be useful

ﬁrﬁﬁgr%nmﬁfgp { ‘&qﬁmﬁd Sulfan %%gm %ﬂégmg g]dine HBr

I on sa aracteri sed by
peaks in an XRPD at apprOX|nater 6.08, 14.81, 19.26
and 25.3820. 15l n another aspect, there is provided
5 the co Zﬁnd“ mh .ch i s 44244-
“HHPR&YE& §F gﬁp'gﬂyephenyl]plperldlne DL-lactic
acrlesg:n ddl E ve 5 ygg%?dg tXI ?ﬁ’ll;n (3}11!10%‘[0%% %get Soqul4 4
phaﬁflzd:olb'g1c31412rﬁﬁle2@4[h(@‘ﬁietl@*ﬂﬂbﬂi}&faﬂfﬁﬁﬂ)?phanyﬂb@éﬂdmes is a potent

vi ded the co ich is 44244-
G S D ARy B g PR B B gtk sntgonis of

the serotonin receptor 3 (5-HT3), an antagonist of the serotonin receptor 2A (5-I1Tza),

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 present disclosure relates to
compound I, which is 4-[2-(4-methyiphenyi-suifanyl)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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glutaric acid addition salt (1:1), which conpound is

characterised by peaks in an XRPD at approxi mately

9.39, 11.70, 14.05 and 14.5820. In still

anot her aspect, there is provided the conpound, which

IS 4-[2-(4- 5 nethyl phenyl -3ul fanyl ) phenyl ] pi peri di ne

mal oni ¢ acid addition salt (1:1) , which conpound is

characteri sed by peaks in an XRPD at 10.77, 16.70,

19. 9%, gdnfthathdall; the pribnt@i MbsurkGethdl to é&n}g@lﬁrﬁbr use in

20.26 20. 10In a further aspect, there is provid
ﬂmﬂmyconpound as defined above for use in therapy

a rther as ec t.here | oV

phaﬁﬂﬁes cpeineat s PR bsUa rfrgoR e fhesment

Hsfﬁ? GheRRYRisira@st el thetabbutRaRi 8FERRE Whicaad dcompound I to
accep abl e excipient. 151nh yet another aspect, there
a pagiepirinweetbdiercht use of a conpound as def med above in

t he ;manuf act anent f the Lt of

S eRS EPFodnRef insThrE AL R8s el B R FRATERLy
cofrPoRaDA esfpridif@adifdiindniesi st ant depressi on,

Al zhei ner's di sease, cognitive inpairnent, ADH

nel dAER® pmhodlmvsatheﬁa@sem distlesre mlagpiodhnase, ofaroer@ﬁrsrld 1 for

Q ate craving, substance abuse,

th@#ﬁﬁ% ﬁﬁ5#ﬁgﬁﬁ E@%%é 20enesi s, eating disorders,

| BS,In aht egpletty ﬂlefh 18 pralédes), thd epnpesidowhichdg 4] 2-(4-methylphenyl-

depressrve 3b.di sorder, postnatal depression,
sufaplpserdpinesidBE at ed wi t h bi pol ar di sorder,

Al zhei nmer' s di sease, psychosis @ Parkinson's

di sease, anxiety, general anxifety]di sorder, socia

anxi ety disorder, obsessive co sive disorder,

pani c di sorder, panic attacks, ohobia soci al phobi a,

agor aphobi a or stress -. ; nti nence. 5In
anot her aspect, therizbat)w t he use of the
conmpound, which is 442°
4- et hyl henyl sulfanyephenyllprperrdrne
Héﬂﬁi‘r‘iﬁ’é@@@ﬁr which gompewytia shaadarsed by peplegn arlﬁf%PD g
crystalli compound i s not
Py, g?%¢ﬁé?ﬁ§lp%g%g{su#%any$§%ﬁénylkpiperidine

hydrochl oride 10 addition salt in the manufacture of
a malas@h@nspdcprthérbés proericdngiet confpoahd,ovhich fzad-f2-(4-

I n _anot her asPect there is provided a conpound as
medaylphrayl-spGralplsnylleweridinehe treat nent of a di sease
sel ected fromchronic pain, depression in partia
responders, treatnent resistant ndepression,

Al zhei ner' s di sease, cognitive inpairnment, ADHD,

mel ancholia, PTSD, hot fl ushess eep apnea, al cohol,
ni cotine or carbohydrate 15 craJing, substance abuse,
al cohol or drug abuse, enrg ing disorders, IBS,
affective disorders, de 5 j or depreSS|ve
disorder post nat al depressi on,~&epressi on associ at ed

olar di sorder, Al zheiner's diseas sychosj
Dlaracr»aaréri addHon st sdhicecompound i3 chagaciais %ﬂ? b&ﬁ%ﬁ‘éwaﬁ(ﬁm
[ t der, obsessive
at %@%%ﬁ]‘q%d e§36 Se‘i%g‘zﬁ Slédynll?%?gor der pani c attacks,
phobi a, soci al phobi a, 20agoraphob|a or stress

uri magyt anbthenidppandere is prOVIdedl the amopdieil, abjphds 4-[2iiér e
provi ded a_conpound,. which is

lnqﬁﬁmkqﬂhﬁﬂﬁWVﬁﬂéﬁy]EEFFgﬁﬁl)phenyl]prperrdlne 3c




and pharmaceutically acceptable salts thereof in a
crystalline form provided said conmpound i s not

442- ( 4- met hyl phenyl sul f anyl ) phenyl | - pi peri di ne
hydrochl ori de addition salt for use in the treatnent
of chronic pain. 5 Figures Fgure 1. X-ray
diffraction pattern of the HBr addition salt of
compound | Figure 2: X-ray diffraction pattern of the
HBr addition salt solvate of copgpound | Figure 3:
X-ray diffraction pattern of t almtic acid
addition salt of conpound | Figure 4. X-ray

di ffraction pattern of the EL | agctic acid addition

salt of conpound I oy - ray diffraction
pattern of the adipi cdd|
compound | (a+P form «.

salt (1:1) of

xray diffraction

pattern of the adipic aC|d addltlon salt (2:1) of
elgame aeid @dditirp sl d- ﬁ wich gomgpring ﬁ&bﬂr@ﬁ%mdtbéfrwabﬁf int3Re

i Lty =( f5gompound 15Fi gure

X%lyﬁ%{ Lrﬂg%/g’g]ﬂ%%e?’ggﬁbbgm(;?t‘leorsna}lgtll)“tsﬁeﬂéI utaric acid

addition salt (1:1) of conpound Figure 9: X-ray

di f fInadlliapsthpedshesithet is pevivel o @ngiudd addich isoh[2s6d-t

(1. % of caonpound |, a-form Figure 10: X-ray
methylp gﬁtﬁﬁﬁmﬁ@P?@BﬂPHFﬂﬁﬂﬁ mal oni ¢ acid addition salt

of conpound I, 20 I13-form Figurey1l: X-ray

di ffraction pattern of the oxaficlacid addition salt

(11) of compound Figure 12: X-xay-diaction pattern of

the sebacoinic acid addition salt (2:1) of conpound I

25Fi gure 13: X-ray diffragti attern of the
succinic acid addition @ of compound | 4
Figure 14: X-ray diff.a n patte&fn of the L-malic

acid addition salt (1: of conpound I, a-folin
matprjg peid pdditign saly (i x ,fwlaeh P@ﬁp%tdtle ehprgsteriseg by pelisiia an
di salyt o o
guﬁgg 618Q0r395g %gégﬁéﬁpggatern a%%ﬁ%é?ﬁ§3and2026
29D—tartar|c acid addltlon salt (1:1) of conpound I
Figure 17: X-ray diaction pattern of the L-aspartic

acid addition salt (1:1) of conpound | in mxture
wi t Hn p-fedhearaspast, dlegrelis provided the compound as defined above for use in

therapy.

In still a further aspect, there is provided a pharmaceutical composition
comprising a compound as defined above together with a pharmaceutically acceptable

excipient.

In yet another aspect, there is provided the use of a compound as defined
above in the manufacture of a medicament for the treatment of a disease 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
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Figure 18: X-ray diffraction pattern of the
L-aspartic acid addition salt hydrate (1:1) 10 of
compound | in mxture with L-aspartic acid Figure 19:
X-ray diffraction pattern of the glutamc acid
addition salt (1:1) of conmund | in mxture with
gl utam c acid nonohydrate Figure 20: X-ray
diffraction pattern of the citric acid addition salt
dsérdk?, pobinSRIBYHED ch, FdpRbi&®n adsocttdadVitlbipblRQlbRI:
pattérn of the HCL acid addition salt of compound I
Albéingts disease, peychysisipif Rarlaosandndipease.emmicty, gehgal anxiety

.phosphoric acjd,additi.on salt (1;1 f conpound.
i e i St 5D o Yosfioui O Bte st
aafitRtied pREHIAN @i&l]%mmeu 1bid HestRasahly ine¥@nicned.
pFigure ig: Ace?ylc oIinegﬁgaels in prefrontal cortex

upon adm ni stration of 20 conpounds of the present

i nvdAepemer Fpeer bergaprovided dheised) tha sompowids whichip d-[2-

B | hi ppocanpus upon
(4%@%ﬁﬂ?g%ﬁgF@@%B@%mgﬁﬁgﬁ%ﬁg%%of the present invention.
Det ai | ed description of the invention 25 The present

invention relates to conmpound-W~_ which is

442- (4- et hyl phenyl sul fanyl1){ phenyl | pi peridi ne and
phar maceutical ly acceptable s s thereof in a
crystalline fow provided ?aid compound is not the

hydrochl ori de additio . structure of 442-
(4- met hyl phenyl sul fa phe
The pharnmacol ogi cal “profile o

iperidine is 5
t he conpounds of the
present invention is depicted in the exanples, but
an be su ri sed follows... The conpoynds are .
anfl phrBcR DY pciable IO EFFOL IR RSP GUPRARIR Prided said
oo[n%'dﬁﬁ@f&%t 11fﬁgé(ﬁn%ﬁbﬁqngﬁﬁlﬁ@ﬂ%@xﬁﬂpp@%ﬁﬁﬁﬁHl?&l%cgl&-ide
2C and 3; and they Tinhibit the a-1 adrenergic

addigion seldm the manufachironba meiicaingeidpr thediediment of chronic pain.
pharmaceutically acceptable salts are acid addition

2o A RSP R o

c acl
thd tiedmeet, ofdelighabesel @s@ioidinh ehroaitcRiin idepresy ah IrCpartial responders,
bi s-met hyl enesal i cylic, methanesulfonic, . .
treatmah et sEant fepipsiong Adghelmersy Gprasnicegnifiye igpgigment, ADHD,
[ e AN, [,C tdeCo [
B TSR] Tished R oM TRy by
cravfireg sutsstanpa bbiste] eolio acdmigabugl, ymedis,eating disorders, IBS,

affgﬁg‘f?&ﬁ%? %@%@%Lgﬁgbﬁ@ﬁ%ﬁe eq%g f,oj{]c{.?giatal depression,
d -esg%rpaélasaadaa uﬁhpﬁﬁolglf asorg&@fmh%nﬁa@r&%%a%@?{mhisiope-

ald salts may al SO e nmde romlnorganlc sa_ts,
Pagusonzaliseps, ebxioty, gsnesallahyietyodiserdért somia anpletsdiboder

and nitric acids.,Additional, useful salt re |ist .
bR Rl B TSt B ter Patr peatRts PhoBias squigl pfibia,
agSAPRSH ATBNdtresd DEn40 ROHAGknRE. t he present invention,

i.e. the conmpound of fornmula I, is the HBr addition

sal t I n one enbodi ment, the conpound of the
pr edeprothenaspedt.ghere pravidedny cqmpaungd, weich iadd?(4-aisthylphenyl-

L0 particular the 1:1 salt. 20In one
Su%%b%@?%@ﬁph% gkbonpound of the present invention is
the L-aspartic acid addition salt, and in particul ar
the 1:1 salt.



In one enbodi nent, the conmpound of the present
invention is the glutan1c acid addition salt, and in
particular the 1:1 salt. In one enbodi nent, t he
conmpound of the present invention is the glutaric
acid 25addition salt, and i3 particular the 1:1 salt.
I n one enbodi nent, the conpound of the present
invention is the malonic acid addition salt, and in
particular the 1:1 salt that issMound to exist in two
pol ynorphic 6 nodifications af and f3 of which the 13
formis believed to be the nost~stabl e based on a

| ower solubility. In ope gnbodi nent, the

conmpounds of the presen e M is in a purified
form The term"purifie r intended to
i ndicate that the conpound i's 5 essentially free of

an@tﬂﬁgfma%@ﬁm}i? qgcéib'fab@é D85 tHeRoTBn o bry@ta]lﬁﬁlﬁfﬂ@ 5m&fsmd compound is
sai d compound, as the case nay be. dosage

nott d¢[Ax4- Imthbflplnﬁnp’bautfanxl)mnﬁnﬂhpipenélna ihsidmalpbutie sddlmresalt for use in the
” Lﬁ n ? referred by the patients and the nedi cal

SPREYOf PSR PHfs to the ease of administration and

t he consequently better conpliance. For tablets and
Figiresl es, it is preferable that the 10active

I'ngredients are crystalline. Crystals of the

Fipire9 e Rt raly AVGALE A pdiRYn 5ths HBR9d8i0bN 84186f cdmpdund I
crystal s wherein solvent nolecules formpart of the

Flg‘ﬁ?é’rﬁ Frray difffaetigrepattprreoithe Ak addiion st sdvaeal eqmppaund I
F%S%'e 8l Xhllag di(@agtj?o e L n(l;ljfthé g%ﬂ}ﬁ% ei@é(g 181)1% gﬂgt (gmfet{(/) oﬁﬁid I

Flé‘LQ‘E ﬁeﬁ-ﬁay diffrattiar pe&t&hy@ﬁ’ths DIskaeﬂm asd ﬁdégtmleidlltarf@:lompound |
cetone, or_ethyl 15 aceh The exact aED q P
Fl@&ﬁéa&aaﬁtféﬁc%bmgl ofrihe pdivicsl addging sajtdf:1) of compound I
g Ance, hydrates will typically | oose water as the
% nperature is increased or as the relative humdity
Fiingre deXraasiattacticanmounost thivhdiple «dil additicahanhge: 1p6f sdimgiund T
change only little when_ conditions, such
Figygi/ ok eipy dHERgRotpategetfdha fumancagid %3@&1%’333%& tlgf’f compound
[ suited for pharnaceutical fornulations It is noted
that the HBr addition salt does not form 20 hydrates
Figdre 8: Erag dfiihaiedpditconofitht ghutanivercsizsldoompaliitid) sfiodmpound
as the succinate, nalate and tatrate acid addition
I salts do. Some conpounds are hygroscopic, i.e.
¥ RDSQUEt &I paRENoaKPRSRMId LidMHiGhd 31t (1:1) of
groscopicity |s generally regarded as an undeS|red
compoped I, y-foomm conpounds, which are to be presented in

i 1o SREFoongtRLd hemlopt® B addfon ol o eppfend |

B- odi ment, the invention provides crystals Mﬁth | ow
ygroscopicity. For oral dosage forns using
Figury $1 aXirhyndifadtiongattagr e dhemtadic iatidiaddadon galb €n &Y éfcdcalpound
If said crystals are well-defined. In the present
context, the term"well-defined" in particular neans
Fi éﬁzija Gap RS ARLEMN drShd&bhediRh Iaae%dimﬁ salt ?i) ihe
ati o between the '30ions formng the salt 1s
comapbingl bet ween smal | integers, such as 1:1, 1: 2, 2:1

.10 1 etc n.on nbodi ment .. t he ound f..the
Pigrg L T ikt bR BafE e ipniect € g e 3 of
cohpSugpP] ubi ity of an active ingredient is also of

significance for the choice of dosage formas it may

have a direct inpact on bio-availability. For oral
dosage forns, a higher solubility of the active
ingredient is generally believed to be beneficial as
it increases the bio-availability. Some patients,
e.g. elderly patients nmay have G5difficulties

swal | owi ng tablets, and oral drop solutions may be a

suitable alternative
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avoi ding the need for swallowing tablets. In order to
[imt the volunme of an oral drop solution, it is
necessary to have a high concentration of the active
ingredient in the solution, which again requires a
WORNYH4L8P ubi 1 t y of the conpound. As shown i %037’(59076
DL-lactic acid, L-asparticyacid, glutamc acid,
glutaric acid and nalonic acid addition 10salts have
. eXC i onal hi gh,.sol ubi ldty,. . . Cr s
Fighie B8 -0 Dot S S bt s ag BT OF o
coipdpalng-forbieedl e foined crystals tend to be nore
difficult to handle in _a production environnment as
Figurg ¥ & ey diffactsmaatteng of theilrmpbgpdd additian 3k (Edhfuni ng.
IE&%E . grystal formof a given salt may depend
coe.g.ﬁgﬂgﬁﬁ%'conditions under which the salt 15 was
Figpreelti: (i-taqtdeftactTinepaBBn of tiedD-tatigitit hod addalidon saft (1:Apof
cm@ées t invention grows needl e-shaped, sol vated
&tal s when precipitated from ethanol, acetic acid
Fipardl 70 sopadiiractiut paténd S dHed -adpadtic aoid-alicon tad 110 bm
mhicg are. not n%QdIe-shaped, when HBr addition salt
corpougd & & s edthrl-8PRWES19.  provi di ng superi or
Fightd 18 &9 RifRbARAMalt&8 of TR SpariRlasi «dGBbE bt ket (1:1)
Resulting pH, i.e. the pHin the saturated sol ution
of gsrmpppnd hia ngixfure withiLsasprgipaeily i s of i nportance
- hec ' r I | L
F T A B R R RN A 1
corgpopsd [ irsmixdhoe avifpghdeniceaslenemhpdragn a t abl et

rigl 0% 33 it R S b QB 258 o4 TEYs gppoouna

Figuesall Kinag diffladtion pgitste of tedItlackioddnsh edlt ffcopipoaaisis

. equipgent i f tablets ar de. by we ~anul atj on. . The
Figi R P ay dfrecten iR of fisghomapris Had wiion saf (Liftos
corigbuBli¢ aci d addition salts may be superior in this

_respect. In one enbodi nent, the conpound of the
Flgmeei’g?é Ropamae Fvelsan pelrppial @eex gaen adngpisisation of gorgpounds of
. ' form in particular in a purified form
mﬁ%%¥§h J%?ﬂg} enbodi nent, said HBr salt has peaks in
Figare 24 Agstylsbvidherledtils i pecftootpt eerict XRPDydrainisgpipmodi mat el y
o WPSdiéﬁhé%te%ﬁm%QMPQd 25 3820, and in particular

ard rSAFEThEAS B XRPD as 30depicted in figure 1.
Figlie 23a¢b: endendihoting levithén the predond! afrtek hed pe@akiippocampus
i nvent.ion is.the DL-I%gLic acid addition salt (1:1)

upqopARURIFRALES Of PHBPGURHHOL A PSS IWHFURR i n a purifi ed
fn. In a further enbodi nent, said DL-lactic acid

Detaitéd descsiltiorhaf thedhgention XRPD at 8 approxi mately
5.30, 8.81, 9.44 and 17.2420, and in particular said
DL lactic acid addition salt has an XRPD as depi cted

in figure 4. |I.n one enbodj t, .th u of e
The a0 ORI 3015kt L2 EP RS P oD
pheﬁﬁlﬂﬁi?g(rﬂeﬁﬂe) apldpharmdcyitically hdtepth®le RAltsither@Ahia b exyb@flink ford

purified folui. In a5 further enbodi nent, said
proyided g equerorad ¢ aed dhetygrpchigride additimealtyBicstuehtg o #s02-

- | AL iJrately 11.05, 20.16, 20.60,
@ Iggiﬁg%g%d}lsgﬁd I'n %211? [ g%%éﬁgai d Laspartic salt, when

m xed wth L-aspartic acid, has an XRPD as depicted

in figure 17. In one enbodi nent, said L-aspartic acid

addition salt is a hydrate, in particular in a

purified form In a further enbodi nent, said

L-aspartic acid addition salt hydrate has 10 peaks in

a XRPD at approximately 7.80, 13.80, 14.10, 19.6320,

and in particular said L-aspartic addition salt

hydrate, when m xed wth L-aspartic acid, has an XRPD
as depicted in figure 18. In one enbodi nent, the
compound of the present invention is the glutamc
acid addition salt (1:1) in a crystalline foiin, in
particular in a purified fonu. In a 15 further
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20addition salt (1:1) in a crystalline form in
particular in a purified form In a further
enbodi nent, said nmalonic acid addition salt is the
a-formand has peaks in a XRPD at approxi mat e|
WO 2B7744006 6 70, 19.93, 24.0120, or said mal oA R2pI0S007S
addition salt is the ||-fq[ut and has peaks in a XRPD
at approximtely 6.08, 10.711, 18.25, 20.2620 and in
particul ar said mal onic acid adgltlon salt has an
XRPD as depicted in figure 9 250m10. In one
enbodi nent, the conpound of the present invention is
t he glutaric acid addition sa 1) in a
crystalline farm in particular ina purified form
In a further enbodi nen ghutaric acid addition
salt has peaks in a XRPD at ap dimately 9. 39,
11.70, 14.05, and 14 particul ar said
glutaflc aci d addi salt 30 tras an XRPD as
d N ned abhove
conbumieh e asia Fpleatine csRRETD R PR HRFR LG en el
de[ﬁdld:d adhd ié);fa;rg&;h:@ Hu(‘; eat lﬁ@‘ﬂhm@fns@ﬂa?sdﬂﬂ@wsp dhe corﬁjm‘uinﬂs njaore
ain |nc udes i ndj cati.ons .suc m i
s, of e R hied Reavninen et a‘flh ¢ serotonin
rec@;ﬁg’rrs 2Re5P8hd §; MBS ighiBit (RIAN) adCAEBR redeHoR el s yndrone
CIS), HTV neuropat hy, conpl ex reglonal pai n syndrone
( CFIE:Sv)ue embodjeritnsdid peaamwaytlwlw ageaptpble salisarn ecid atigjtien
saltts Io% 8S%§u SN toRia @at& Qalts )Lr{lﬁué{e\ég T r{;&’c{é éo%i gﬁ‘gam'c {L%ids such
opera i Ve anal et ¢ vascu

wuﬂﬂpmlﬁﬂmnc&E&ﬁnamamﬂﬁc&nmmmahﬂnh@bﬂynﬂhﬂm&mdsshQ|ated
in associated with angina,

: th it
melfandiuli e sigpoieDERG, FRae P e A fRe i [

olubRRE ScticdRAcAmalBAcNmafRAE aShHRmidT B8 ME aspaRRS kRivid, y pe
headache tri entnal neuralgla tenporonaandlbular

palgicftacopifdelBrRlic. Pyenedenzalc. Balamicnbepisnes Eppipppphylline
acelib BGATY &L & t§¥ @qfaﬁ%opflgj@%s AR RPN 3 BAinIbtheophylline.

(osteoarthritis), rheumdtoid arthritis, rheunatoid
Saig saltsrrizyi Asozhednadd roan inereahic iselts, @hap byerobramig sulfuric,

_sui@ SSO hgst E rlcV\g.nt I}lﬁt?ixu, g@ids olﬁgl l%gﬁl £a?t%#éﬁ%te*&%{ﬂ gleﬁgtgggl

eoart rosis
emmqﬂmhk@QMnDreasons gout flbr03|t|s nyofaSC|a

pa tl et s nes
o, SEROGECH: [ EPET e e PRt PE cPPBhnd
offéﬁﬁﬁlerrattheagregﬂﬁe@lsau or primary spine disease
radlculo at hy), pelvic pain, cardiac chest pain

n onnEae gmhedipisals the gampoung g s prgs@ptdnngtjt@p ys the DL-lactic
acid i3 O ﬁﬁéﬁimﬁ@t .1Ggmtral post-stroke pain,

cancer neurop pain, sickle cell pain or
gerlinamne pmbpiamnnt thn cpmpour@mf #re presqat ipompon iidbe bfaspariec
t for the treatnent of
am@gﬁgﬁgngéT ersbﬁgﬂ%ﬁﬁhy§ e%%essron associated with
th eInaahe\embbdm]bmdtle Ianmpmmdpﬂ ithe presintcatdntins is tROPaiami¢ s
.de Zne y the | I Associ ation for the
am%f Fﬁ“??ﬂggTqﬁ% gﬁﬁ'unpleasant sensory and
ermttlioes ainbEdiPeit, e CemPSEHAGS #teqftesshi iivartibhl  thoglutaric acid
c@otentlal ti ssue dama or described in terns of

ipEsalgnd gupaagparthie b Sﬂfcatlon of chronic pain, rd
Edi fhigng emt,&ﬁﬁeﬁr 8 2omfAG)of tt?elg%senﬁﬂ%ubﬂ %Ltﬂé‘mﬂl%hﬁ aoR)

al ways subjective its causes or syndromes can

addgficassslt.fand an parfaardpat hiselt thad 1a foumd e exefoe mpcﬂsmp@hw
defined by the 1ASP as "pain initiated or caused by a
primary | esion or dysfunction in the nervous systent.
D fferent subtypes of neuropatic pain are recognised
by 1 ASP, and exanples are Allodynia which is defined
as "a pain due to a stinulus which does not
30nornal Iy provoke pain".
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Causal gia which is defined as "a syndrone of

sust ai ned burning pain, allodynia and hyperpathia

after a traumatic nerve |lesion, often conbined with

vasonot or and sudonotor dysfunction and | ater troghi_c
WO2NYAAE 10 Hyperesthesia, which is defhddPrrgd7050076

"increased sensitivity to stinulation, excluding the

senses”". Neuralgia, which is defined as "Pain in the

mofci o e ool B Ko P RS o RS e RS G o

lovhewieRadhy, which is defined as "a disturbance of
function or pathaol ogical change in a nerve; in one

ner POnREAEREMEBl Sherppmppinds ©f BiCgresariripestion itdna arepthy
forfillrhd Rhrf x,g/udrgaed Rl 48 Buefil B h@LAE lat 1R RLKAGHAGRAL Y™

ur opat h y be associ ate ‘ g. diabetes in
esseittiali frcasieothtr comprendyed obenioans, ¢-crpalyrograhhgf saiio
Ooug(rlahls%%sciage which is defined as "an increased
p

CoO

Fesponse 16 a stiful us which is normal |y pai nf ul

Hy perab dbshbaformblianti in sardafiimatietasnd @ppatsinelofisy pefuored
har acteri,zed by an ahnpornal | ainfulL reaction to a
by e it diucdiaf Ry pispavs 1 Gece pradisiryon g e
comd&queitly REeLasadiahby, @5nabidis.and Saphiiies, Stib Prefdratay gst Mg
the neuropatic pain may be nechanical or thernmal. The
actiyp ingredisptararacspligecal " profile of the conpounds of
th [ A : i I -
L r ea D e PR RO A R RPNl e S il e
solyesl mipkeguipnfoohpertiof theairystal strygnae. Theseheigmaaydredo sy

vl By 0y RO T 2B 5 0 B ABLEDL
solvadsaasehe famibdSrddl Btheantieponsishss wigl ¢thabdf, acttomn or ethyl

i ncrease in the dopam ng | evel. ta presented. in
acclgi T5F S EaTHIA N DRI G Dise P agmfp instince
hydrt¥ERll OFicEl By lobd? WIREThs (R teigeralielil itreAesiEorde peneiefiie

increase in the extra cellular dopam ne | evels in the

hurpidity 5 deessaseri GorppRuRds: Sivdr 4% Ny akAnge ohypist rleaies evfy (il
whett ddhdRicAN LABOR Y Fudldy RR%dge GHY g%'iﬁeﬁéﬁiz bepgtied 8o Qlited

the treatnment of depreSsion which is refractory to
for phrsmpecaticardormulitions. deis aeted vhat ertbdroidiiion sypdets@ot form

NN T 2 47. _

hydgf b ip PR AL R Bhen: MbdonogeShon JE0e M

malale anil catatestciddiddgiontsalid dg a conbi nati on of m rtazi pi ne
and,SSRI to bcg superior ta Sﬁ?l é\lﬁl %e tfor t he

t r XTI PSR DT BETORSt % REY ARirh 4R VARG
hurGiklitPiFB@kost QFAONS @efdrilBakBidd &b ualiaRtd BRPEES firoN,

TRD, or 30 refractory depression) [ Psychother. _
conproypdio Wi arerg be prrgentedin ppjggpacenficat é’[‘é‘ﬁﬁaﬂ%ﬂai’% Payfigyary
in 2 TAmARSoR sact HsXaBBL 39 0Msalks. MBALCHnbIAthER e [oRBkiion

conpounds exerting serotonin reuptake inhibition in
progidpdpitidials witbygw hySoseppicind 5- HT3 ant agoni sm such 11

as r i ' Lef-0r

e # P HARRe Rl YR CSEe B Th Bl iy MRF sl
said gystals merwalladedinédin fetfireswshiscontekt, €rei tomn fwdkidimedit ment

Pl SR GRS REEhBRie oo BolHELe0r s el b AL &R e
iond RYAHgithNsalris Mg rétkObttwen soallitages, isichtdd: 1, 1:2, 2:1, 1:1:1,

extrace| lular | evel of acetylcholine in the
etc. In one embodiment, the compounds of the present invention are well-defined

crystals.
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5 prefrontal cortex and ventral hippocanpus. There is
| ongstandi ng clinical evidence that increasing the
acetylcholine levels in the brainis a way to treat

Al zheiner' s di sease and cognitive inpairmnment..|
‘W“jgﬁﬁggﬁg cf. the use of acetylcholine est er EIEK20ISNT6

inhibitors in the treatneny of Al zheiner's disease.

On this background, conmpounds of the present

i nvent i Qn.. L eye f ' ]

S BB SR el
dosapaifoat e itmythasie 8 direle irvpacs oic hiossadidite Sir oral dosage forms,

associated with Al zhei ner'.s di sease. an ognitiv :
« WY of it deliranEBr depPs LR RIteY e e as it
incfe@§e Bivthid-QvilaBiit yrSoine Watidht € e @, cI&SR patidntt ARy enrse t hat
.they wl] inprove on clinically relevant depression
difiadics s wallpdng fblaiiprboraheropipis oS R vy i gl plfernative
mwﬁMHQHQQQui§H§®mﬁ§ﬁ§%@BE&Qhﬁﬁ&&Q@Hﬁﬁ%h@ﬂﬂm%@oﬁﬁﬂahﬁéﬂﬁ
i npai rment remain. Tn the present context, these
solyfaom;, &g Recessary tehesicraduigh eongentystion phihe petiyg aratedient iilie
t he. . _ ) fy .
sty B RN LR R TLIRE' 3 AL AE AL DEL e,
DLxpecirld] taspdrec sgéfghitamin acldeglutaca ko ahd okichiveacid addition
cognitive, | i.rment....n addition to the depression.
Sﬂ%ﬁgﬁ?%ﬁﬂﬁ?PaBﬁgghﬂQW%M§homn that the conpound
pr agzgsianform i'xgﬂw the &Nratiod addlpBORE@E Brope&RPLOT compound.
ant agoni st reduces, sl eep. 20 disturbances({BLoI.
Negsdg, ofmed frystals ondgo Be g diffisgyly fo hapiceB ¢ OUEHRE 5- HT2A
emABRment 25TiA8R HAARR: SBOiri (i £8 TRRAUWASIAhg, 18 exact

present invention i1s also believed to have a
crysfaldarn 062 giypr et napiapeichy s efnftbe condiions opsdeamhicbdhe sali3,

467-.4. r.af. t nt
was (b, TR o HERALR 1 L HRRNE o PR RS
shape’ pamaied srystals whep preapétated fratn dthapat, reatic aciki adé propssé.d

atients with.c unds, .qf the present 25i.nv i on...
bt Pl b o R o S PR SPinef i B iton
saltAt bebipiteted Beiiveitér, PyopRiimChbstidr Yiltgitea pesertedDHD) is
one of the nost ﬁgﬂﬂp£ neurQbeH§voioraI di sorders.
ADHESDSS? elpaficpigie e &eaulye pile-op Pedehiadhotaiugaied S gor
the 381€ 'T@ls ROSEHG WBRIH pe ALY BedARALHRRA SmWeld vk eaipleetyed,
repetitive or stereotyped behavi ours. ADHD usual |y
avoided dugng siogke pihide decymulpgion eSmerstes wHLgVe fispr@m my
c | irN r y
decls P LR OunBhd RACR e AEBH I Fnioh pfilob ke
shell hiéaMreedvenh sADMDR[2DowgssuliBg, pIH2OBy 2RL risQ@C4irosion of

At onpxeti ne..i.s .a norepi.nephrine, r.euptake i.nhi bitor
prosS ORifTL § 0ef aPORER DR st Gialify PR Sl B Btes
that tg%_HB_t,i 1001 i@ Yadipec adﬁﬁﬂt}diiﬁhﬁtshﬁsllgﬁﬁbé sopatiodh tADHEpect. n

a |t|on, conmpou S O t he resent | nvent n

havi@ 08¢ s@hatimgal, &FP@E‘POWfE‘F Rr : NHNYCNYgR &8¢ 5%6 adn;%%{on
salthi® 8 8REANinRASD in plticiBsHiAd GRS i CreSRenaRMbBdimeh, ch

is beneficial in the treatnent of ADHD. Mel ancholia
saiq HBrsaides pealss it as{ay pewdt diEpslegramdAREDY aharpeiviatelyd
0 r bk : r 0
R e e el e b St
depicsedas $@atedt ed wi th anxi ety, dread of the future,
insomia, apd | ogs of appetite. Conpounds.tha .
i nHPBRE cBBe T8 SPBPRHITHP P e MATET f—ﬁéﬂ%f’%a‘@m
acid £1dRIoakKelk (S UG adSysesl ke AN iAbackicnas inRaieifbe imShHowwn
to be particular effective in the treatnment of
furtheprembregnagf. spid d Yy iickc adshpedEobiitdaarerks BrekBPPAt
[ Depres. Anxiety, 12, 50-54, 2000]. As discussed
above, conpounds exerting 5-HIx antagoni smincrease
t he dopam ne 10 | evel, wherefore such conpounds woul d
be expected to be effective in the treatnent of
mel ancholia [Psychpharm Bull., 39, 147-166, 2006].
Additionally, the a-1 adrenergic receptor and 5-HT2
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Hot flushes is a synptom associated with the

menopausal transition. Sone wonen may suffer from

this to an extent where it interferes with sleep or

activities in general, and where treatnent is
WORBWH4YF v Hor none r epl acement therapy wit TGSy ER7¢

has been established practjce for decades, however,

recently concerns have 25been voiced on si de effects

o PYREE N 1. SSH: A o o T s i aece acd
ad GPQY RESaRRPDAR d@lﬁlf:tegtn @@r@@t flushes, albeit |ess

than for estrogen [J. Ass., 295, 2057-2071,
2008} e Frbadimsnt ﬂ@fﬁﬂﬁ@puﬁd qféhﬁa@ewnt HVetIp suie b-aspartic

acill %@6& 491 "’I?{nqio ttﬂiﬁ{]ﬁmrm Qi Rlaf ﬁl%drfg%g F(‘SIHP frke.

mpound e presen I nvent
ﬁlrmgx/\enlmdpn@e saitl lakspartiveacidegdditior atie nnsdloate 3d\hespgakwing

xS pgiretoeihe | PEeaPLEnBhoRs 56 REZ Lo dp amBep w2
aspaRieishld Gitied @nigdERIh ULspiraeisd hbs aaKRPDGsidspised iSRS 7.
for which an effectiyve pharnacotherapénrenalns to. be

In grgembofimeat, sadcpspprtis peidadditipmsaliis aRydategmagisplar in a
pursiSESE. th Barins BBodidenafifg %5&53?@1@&01@21&&1&1%% ﬁym% e

the present invention nay be fective in a
pedkh ar aBBADI at approamacsiyt 7.86f, [L"SB% @4 107 19.$3°20]1 8@, in p&Gigylar

soi B i featoo By e R £RP B Do A TR

as&qﬁﬁﬁnﬁ@gmeﬁgcraV|ng and al cohol and drug abuse [ Drug
Ak Depend. 56- 263, 5 2006; Pharnmaco
anbodﬂm Ztseemewd b reseiithsngelmapﬂthg gliAntiD,

acid® h!&tﬂt%} sa&ma lpﬁtd Gsthihdd foén,Hﬁ%aﬁf&h@garu med %orgl Tna
conpounds of present invéention may be useful in

ﬁﬂthheembceaﬂmrﬁﬁldcglu@mmcnbﬂddw@ﬁalabasaqeéléﬂieIa XBRIR 8t i ne
sorfy B P T o P AR AR il B2

saltewRad ﬁuxeti mmag*lﬁmw aid mbeipdih, hivenBPD addegpided in figure
enesi s, eating disorders, such as bulimnma, and

_ 9 vritable bow syndrone (IBS) [Exp. Opin. Ther.

Tar \&hs embddineat! tRABmpdRi7dr thelBscaOMPIHRH S @E nfalRic acid
r esent i nventi on bei ng endowed wth a unlque

addipnarsal €6 Doigiacay stadling forra, 1a partigelay mjadnaifieq faao Bz gtherg
em ﬂ‘ié[ﬁféé d Ihﬂol‘ulaeacfd Sﬂ&&ﬂﬁ‘ E}ht K fth GHCL dnﬁ%aggéa% Hl RRPD at
epr essi on, nmj or epressi ve 1 SO tnata

ap;ﬂ@ﬁﬂh@!ﬁle oy, 7° 1EO0RSr BE5$3°02M. @IS30.air amé ehasmmmadﬁd phktéom salt is
dlsorder Al zhei ner' s di sease, psychosis or

PBalorn aadhesediisds 4R P AGPeIox mayely SrUs lé)m%éu ek825°, 20.26°26
anddih ?p%g $a) !al%h aa@f&' aﬁtﬁﬁoﬁi' %Pﬁag%.g Yefed in figure 9
'St ve sor er pani ¢ di sor pan att acKs,
orhhobla soci al phobla agoraphobla and stress urinary
i ncont i ne g ane_enh [ hvent
; Eﬁg_lt g cnbo ﬁ%tf hhe &ompo*n%gog {the n%rese ? %ﬁenct:lon A t'he glutaric acid
add2Qiceplt €5 5) lﬁra drystefitict forrh, mesmoﬂd:ems:, puhﬁeafdmnm a furthcr

resi stant depr.ession mer' s. di n|t|
b R SR AU P EADAST 53 XABD o g
935 eEPoaRNB, 2Rl O8G0, ﬁidngaxﬁsularsaﬁp@@@ﬁy%@mtwn salt
craving, substance abuse, alcohol or drug abuse,

mﬁ@ﬂéﬁﬂg)me&wﬂﬁghdﬁkmﬁd%rs I BS, affective disorders,
dep r S
dogr 0B Re: JRLE SERLERNE a8l Ao R AR B wol
suiteld ﬁmrthbetreatrﬂd:m kbé threnic paid S0irsp@pain ipdyddsasdisations such as
Par ki nson' s di sease, anxiety, general anxiety
di sorder, social anxiety disorder, obsessive
compul si ve di sorder, panic disorder, panic attacks,
phobi a, social phobia, agoraphobia or stress urinary
i nconti nence, the nethod conprising adm nistering to
a patient in need thereof a therapeutically effective
amount of conpound |I. In one enbodi ment, said patient



10

15

20

25

30

 paif 3396k Ak G5

30di seases has initially been diagnosed wth said
di sease. In one enbodi nent, the invention
relates to a nmethod for the treatnent of chronic
pain, the nmethod conprising admnistering to a

WOGM1&06 i n need thereof a therapeutically SENFEES0076
anount of conpound I. In ope enbodi nent, said chronic
14 pain is selected fromphantom|linb pain,

neur t hi ¢ _pain,,.di abet.i.c.neuropat h ost her peti.c
pupiih SR mding pRRGPAS PRy R BTGy o Rpae ndt e
(PHIR) cArpalttinhel gmmzixley(l ) OTSQ],l | Fived quﬁ]@hﬂhy,&)bﬂﬁﬂl &r&gi/()ﬁ?ﬁﬁh,
trigemnal neuralgia! trigem nus neuralgi tic
SYD&&%@P&ﬁz RGP HE eFPERTD Heugfég@ /% dotiloure,
surBRSlineRBARI (4§, oﬂﬁ'ﬁﬂi'w%sd_)nﬂl Qsli@&%‘idb@tiév%&ﬁ%&ﬂ%@ _@éﬂiﬂary
capillary resistance or diabetic synptons associ ated
resipfanee oridabietie PEMPtpE Assagaiod With dnsuliis, haiaegfopiated pathrangina,
h%ﬁtnbmﬂﬂ%ﬁ}#&?%gh&ﬂate@@hﬁ‘c&%é%aﬂl iV daflache,
cancer, dental paln, ‘headache, mgralne, tension-type
migreiaddetsen-type periche) trigeminal ey 2id, serppuremamidhutar jeint

i,0i nt _syndr.ogne of asci.al pain scul ar i ur . .
sy, P L g P e P My e S e font dad join
paifi Osstcdablirit By, irhdusyatoid AR, flicOmatoidwribtitis and dietaBdsaitalg 10

arthritis ,ang eg]iema resultin frognrau associ at ed
frof; tpaymy, gpg9siate via yuns, sprpins, g factore, RS [34) e astpegrthns,

ostSPORRR! Bk inldiitas@SErRARMIASIcBson D Q06 FBLSEE, 38R FaRlal pain,
unknown reasons, gout, fibrositis, nyofascial pain,

thoragisroatlpteyadromes. upperchaepan oyleper bask eringwheredrihg agh pain

' i poat ' . .

res B8 HorR Sl ferlaBHE Bl ATrRAEY R s GEMKNGLAR), pevic

paifradiizuhop atinynon-gedivd cheplgiam, spipal dbwidnjohe@CTpassoxiated
.non-cardi a hest pain., spinal ord i.nj.ur :

paif S A PSR B AR neflifh AIREPRE, SRE g o

geraiicgiin. neur opat hy, AI DS pain, sickle cell pain or
gerjatric pain. In one enbodi nent, said ch I ¢ pain
is Wt&aﬁgﬁhw&éﬁwdﬁ of rressib BRimiiBRare wefufor the

tredtRbKI QP o8 dRBIdBrsl Such @b 85 adioh L RYR Qlabd iR listed
hyper al gesi a, neuropat hy, di abetic neuropat hy,

chrpiaig ppipjidicaigRsy al gi a, hyper est hesi a, 20causal gi a, and

al | [ . o
t hep%%{/ged%ﬁleg nbyi tgle g\%ierﬁﬁ%imgltgg{z%g [ r11 afﬁt glrgni);u n% g? Qigkg%stp)

as "B @0glcasentabwoty dAr@iCcimyioky) chpaienoedsgiviatqlewitidsghal or A

pot%l}ét%g Saslkl% 8%%1%8 ,(tj (S)rsi’:% %rtr)lﬁﬁ ii(n;gl[clgltl)sg?% s&élpt%%?a%% Q&S?%I%S%%%ﬁon of
chrpaie pain a3 RdifionmAsh dusss (2002), 2o0)aBetit thoephrginis abasly
wei.ght per 25 day, admi nister Lp one_or nmre
s aGtTe ot ST N0re cgh o SSUEL. e TR pbes g by
is dARANYY (KPR Re'phih SRILARE Yr @ELABYprRhard o ios tiHir Abn
. the sex, age, weight and general condition of the
in (B RFTEQE SYFEBt ed, the nature and severity of the
Co . K
i S S e g L
aret he art. 30A typical oral dosage for adults is in the

ran dof. 1- 1910. rggégle%y Qg a goe 0oausrglol (?f theh‘ﬁ)or esent
inv‘glﬁ‘% AR 3302 RiP Gy © PRIV FERY Thi s
maynormgliycgblokehrirtichi eved by the admi ni stration of
0.1-50 ng, such as 1-25 ng, such as 1, 5, 10, 15,20
8r Camsaigiaghighrie defspd s nd BT fFp e byrpipeAtinon
ggca@lo@ini& %@gﬁg@a{tﬂa 280, 2043 APQERGH, Qﬁ@@%ﬁg&g&

apeutically effective anount" o
c ormpeemelonandsydeinpier éysfiingbemanddatenimeniue chengesi.ci ent to
cure, alleviate or partially arrest the clinical
mani festations of a given disease and its
conplications in a therapeutic intervention
conprising the adm nistration of said conpound. An
anount adequate to acconplish this is defined 5 as
"therapeutically effective amount”. The term al so
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Ef fective anounts for each purpose will depend on the

severity of the disease or injury as well as the

wei ght and general state of the subject. It will be

understood that 10 determ ning an appropriate dosage
WOV B8% chi eved using routine experi nent at itér/PHA)7050076

constructing a matrix of Vﬂjues and testing different

points in the matrix, which is all within the

ordi.nary skills of trai ned physici.an, . The

tor BYPTSES frapRion i R ing saprgeeoienibal A At Hoans

t hectohmaganeshsand care of a patient for the purpose

of conbati%% a condition, such as a disease or a 15

di sdeealeia, Whish dedafinpd as Meariadee digribyiion o a netve of pryes”.
e ! - 1Ee Sn Y pfion.from
b SRR Phich BRRRRLLS I Bl R B0 der
ad mMiNeinspatey, mtichadf défied actd diendbangaaii fichction ad paghal il
the s qgtons or.conplications, tq delay the
o1 O FRESTGHTREF: (RIS APEEROTagibe SYorddRBE  on, to
al | g¥heHeSropthy m@liisibx, iN& ey HRH GiBicAN oRABRbH AR ons,
and/or to cufe or elimnate the di sease, disorder or
condPEPpRivamaas psse@atedWih exgediebatitdn FOicREAY it isdermed
mhe&g&gmgk&¥ﬁ%ﬁ§on is to be understood as the
managenent a care of a patient for the purpose of
contaparalgesidhehath seddmed eotuditbdreassd @spcdbsorad@mudisdvhich
i ncl udes hewgﬂministration of the active conpounds
o PrevaHl B onset of the synptoms or
GO NEkpeEH i WohicHNG etk 858 paibfud Bitoaed dheraCRFigdaetany e)
and therapeutic (curative) treatnment are two separate
as pewerpglivignfylseasHen kg strpdus, sty § wrgEivesEaRE. 355
25 prefelaRédasgd jgr. in particular a human bei ng.
I n one enbodi nent, the invention relates to the use
of the present invention in the manufacture of a
i . for th I eal nt, of [-ORI in,
oS A8 EFbins B plrel SRR b e SRL L HBR oo 1 an
depTiessiiqe, phainzbelbgeil so ik 9€ dsepmpagids bi the present
._inpairnment, ADHD, |.anchol i a, .PTSD,. hot fl.ushes,
imvglB S P b SR B (Bt ragpsThar Sher g poRyrRD
dir€ck i EIREd tSdhRs AFEe mmi&ecs?k&@ae liocted @lgliéh ddpaEEnergic
enesi s, eating disorders, IBS, affective disorders,
neuglsEISES AHY PR S prtReieRisdBliibiEory infeprson thydandayng release,
an@ﬁﬁﬁ?@éit@g@nisg SRl €S AN iRASSRE IhE Qoﬂ’?ﬂ‘rﬁ& ibi-gpabay presented
~ disorder, Al zheiner's disease, psychosis or .
n rampleRsiohow thiit sempands pikihe pyesery enrventidn donki deeg, bring about
[ . [ xi.et ' . 'AY .
= oS MM ARGRE I AT o ancIElts BRARRR By i
backpobidit neg be dypphaied thaa Got Bp habgmisor ars parésidarwd hartyd
i.nconti nence. i I n.one enbaodinent, the.jnvention
for S EhPAT B QoS WBIe i T B R {Le e Bt o HE
serd¥aiiid raHtaue emhitfitoss [Pepine R RlucdOBull. 99, 1472 8da1eous] Ofhis
chronic pain,. such as 5 neurgpathic pain. In one
hynotissig ingnuprerhie seyrremlingal shedicgsbewing agpmbHgtion elsent
mirte2 MM 4n RSOl BESRpéiordo QBRI N8NERt hE Headlifr I RAkRAt
of “chroni c pain, depression in partial responders,
patients atiientinadegatet dmicabiesppanss { tpalmon) sehelanedepresebe did or

rer PR AL Rl PORRr ™ B0, Doy Mideodbe i

alscafBihydd atdl Tencagavistn ghichuldtanihet @bpeendsakethgl or

rug _abuse nesi s, eati di sorders, .I.BS, affectiv
seripf FeyBIARE s Giea P o R S Ll g theneryi i

post nat al depression, depression associated with

bi pol ar di sorder, Al zheiner's di sease, psychosis or

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

di sorder, social anxiety disorder, obsessive

compul sive di sorder, panic disorder, panic attacks,

phobi a, soci al phobia, 15agoraphobia or stress

urinary incontinence. I n one enbodi nent, the
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20 in either single or nultiple doses. The

phar maceuti cal conpositions according to the

i nvention may be fornulated with pharmaceutically
acceptable carriers or diluents as well as _an her.
ﬁwgﬂgﬂﬁﬂjuvants and excipients in accordanggﬁhéﬁwﬁ%mwm
conventional techniques such as those disclosed in
Rem ngt on: The SC|ence and Practice of Pharnacy, 19

Mack s
as RO TR b Ham hF 1SeRl e s@ip i s TRBSL
incfRChE repddsion rheifoaasteel sﬁfﬁemng drniraitmatt ireistdny d@ﬁ]@ssmn

sui tabl e route suc taI

ol heR Rt Rl Sherdar showtesiie bl #iibnaryn:
invERIRASHRE BBdut ah Hefead i8 RS dddacellultir IABES QPR Rbline iR tenal

and - arenteral (i ncludi ng subcut aneous,

prefrapipborist andiyentrilfippochrapyt Thethiy lavestradie ghigical evidence
I t
oo PGAE FEL it 06 i I B phantES
diseds¢ indiepgeiticie 'onpatirh@ngiergnqm, cotigtiust ofacatythalies asferashe
ubj ec { t.he. nat ur e of condi
Ot eoolfat DR el SRR AP R oo Ba G el &
thelﬂf@éﬁm@@ummb belapORI Hel w38l fn0he atamcadiiAhiteiniatsidsease

i nclude.solid dosage forpg. such as, capsul es, tahlets
and ogpiiRe ImERTIeEl SOPuhE0ad SisogRr CoA PR HIENOT ASOOLY &

witB PRSHRRAdr&tdescadcBY cESitiRenpafRRAEed W th coati ngs.
Li qui d dosage forns for oral admi nistratiaon include

sol Htspepent o re§$eéw§tle%w§b@ﬁ&qnsﬁ%tre%swﬁ%tﬁ@t%@ SSRIin
the%Lﬁeéltﬁa% they will imgftB M&Mg sglbl%mefs Quuch as
par ent era adn1n|strat|on terile aqueous and
MATRRque BidsVID njue gtheits| athes @jfmpﬁomsssuci@l assqusil&tlnbances and
spensi.ons. or. e ons
ot RRIRPLERTL R T PleARSpR ol BN RS PAEs o PRAE s
par€ifil rekpSpdats DaB o he hbdvetdscussed 8@ brethe adzﬂtylelb:llme 1evels the

adn1n|st atlon forns include supposi |es
corppauneftae PrefeBhiBYcIlgR pE oPrsted fg%&ﬁe(ﬁ éiﬂl@
gnme%ﬁbﬁrm&ﬁ fir addition to GRUEPRESH. |(lecblrb©u(ﬁ&rm0¢| £SnQhat
the invention are admnistered in a unit dosage form
the@mp@zmdupﬁgzow whieloivyys Gh gdicacrals reaepioh Antagonih sgpce stpep

b B U b 9 B, Mol A 90 T

HT@caamgoﬂjsmlof ﬂmﬂoe@osmds hof &® firesentavemoos js alsetheh¢rdda@bgve a

o S e B SIS AL Bk

corfiiiuh @&Y&thd §resclf dkerdidfary 186 fudfdr@it treatment of Pdrtial responders,
parent eral adm ni stration, solutions of the conpound

or rgphresed thah Fearmpplidppresed P%t@nﬁdnébwp%mq & Prgﬁﬁafeo us

invBG QR RE1EL HE @xlactlcﬁpdi%Hﬁl Mish@ALR, E or sesame or 20
peanut oil may be enployed. Such aqueous, sol utions

shobitentioe dsf@mtttawycmw sgoeder i(ADRED ésegraf thafgost kemmon
neur&t%ﬂ‘%mqh (?erg 'ArIﬁ-iDrL &qsarc%ﬁsélaﬁlg} tﬁ@hﬁséﬂc@ Bf triad of

sufftrc I'ne or ucose sous. sof UtT ons
socdl encp@:mmmxtaawb ynmnnteatsl vaitf Estnpwﬂ,rrammg 8 stereotyped

TS B RS RO AL SAORERL BNy e

corﬁhﬁe itd aduBBedl M tomvoiediadts eulbyntszttam dﬂy doﬁsﬁﬁiﬂfﬁnﬂk@ﬁoved by
to those 25skilled in

FD 1o e CeRER ADLDILOHES; oh PUAE2ha0Pe- SEmauta Bon; s

nor@pindfhkiheFe: Ptaﬁé #hivhSr, @ﬂ&’ﬁ]@@ﬁlgﬁ@té&hﬂ%a@ﬁ&ld‘é 3 {nR Sesent
organi ¢ SO vents. les of solid carriers are

invengoneesy, betuged ia the tnmtmgm ef 6881D .dp efidtien cpmpounds pthe
gel atine, agar, pectin, acacia, magnesium stearate,
stearic acid and | ower al kyl ethers of cellul ose.
Exanples of liquid carriers 30are syrup, peanut oil
olive oil, phospho lipids, fatty acids, fatty acid
am nes, pol yoxyethylene and water. The pharnmaceutica
conpositions fornmed by conbining the conpound of the
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18 readily adm nistered in a variety of dosage forns
suitable for the disclosed routes of adm nistration.
Forrmul ati ons of the present invention suitable for
oral adm nistration nmay be presented as discrete
‘Voﬁﬂpﬂéﬂﬁﬁch as capsul es or tablets, each cold ﬂﬂﬁﬂﬁmﬁmnﬁ
5 predeterm ned anount of f e active ingredient, and
whi ch may include a suitable excipient Furt her nore,

the orally avail abl for I S y ,be in the for
Prega i BHRIIRI VG ATHESCTS Q6 D | JHCegaREp I oF
m@ﬁnﬁgﬁﬁ%ﬂy&s&%seﬁ%oﬁqwﬁﬁﬁﬁs iaén%ﬂéngl in Me RATRXnt of ADYES, er
or water-in-oil liqu emul sion. If a solid carrier
i s Mslagchobip isox Bﬁm%@ﬁﬁshbtgm@ﬁdeﬁ?ﬁ?SSlQIh@ﬁ%CéW@ﬂl%WVﬁﬂﬁy
] ul e
A0 Rl e 208010, DR RY} U8R
Mebnchamengeociaitybwiimanmiety ofresiodfitel fuatrqr,umonnmy ancgloys dfut

i.] | ~usual l,y..b bout 25
sprite, CPPARIngY 0 hibR B berOPpenis P neB s msake
suchfs &/ @i?va‘nmfmmbt hf&jesb,éém ﬁlou&r’fg lrbs pm;:uisxga‘ffec@ﬁl iatheneeatment of
sule or sterile inje e ui d suc S
Patgage%@sﬂemre aime%adaéj Odﬁ.b ﬁéﬁ@%hzaéPaSq 2000].
As 3REMEE DO bove, cohpOmE Sxdfiyg @-@HBE %ﬁ@é&ﬁn@hﬁc@h&‘é'tﬁ&ddp%me
active |ngred|ent wi th ordi nary adjuvants and/ or

leveli wikeplore fush coypraymds wewld be sripacteddp b cldictivhm the frealment

or iR SR USRI, RS T e PR PR FABEV R

adrsﬁe@e Feceptad aldh-HTagnaginism stteacabeundpdfald lﬁ'esent invention

. lactose uns, .an rr 20 a nt

is cxpeeitar held BT AR ety st R ol P aa e s G o

tredi@bRWF RGBS chdliaavour i ngs, preservatives etc. nay be
usqugrOV|ded that they are conpatible with the

actiVe lpnisraiappeyedsisiing end sHPrSLEE My 2 S8 ipduke of
treelftﬁ@m%“f B3& 'ﬂ%uﬁq&i/ﬁﬂfeksodlsd?@éf (PesBy. %ﬂﬁé&z@r RYmPhatldOBavdng 5-
wder “conprising said conpound wth n1crocrystalllne
HTmoearlltagloo!s@c anhiglite Brermgﬁ;b@ they are expreated tabrabld @@@n‘@m d

agltgﬁ&g ?[?SO]J{I].II aang%gqg %%in%gé dlﬂ ne}?alﬁleﬁs &%’I ﬁxﬂ I%{vests Bll'l% 4,

oure ans O

37@1gm&ﬁnAp&yﬁnggJ%ypmmamsﬁteﬁmm@hkmnmnpﬂmaea@a@ﬁdﬁwﬁmx
f.a cC ound e present invention, such as
useﬁ‘.lgl-tfe m@”Wf%IIS%f 14.0-16. 0% of a conpound of the

pr es&fushRVEenty omﬁhﬁaﬁteﬂtwlﬂﬂm& Ren6RtsA) ﬁ'amﬁtﬁﬂx B6me

conveni ently deliver 1, 15, 20 and 25 of a

WoREhaY s frophidisge &g éaﬁf?ntefdlerw BieteT Wiff Féee@rﬂr feliydessde
genfsﬁ{ Bhd where treei isABSesfa2y. HARhBAL HpRSeABY tREpPHERAT ed

di ssol ving the active ingredi ent and p055|ble
estram ha been dsiablished practife fohdeogdsy bwevm reqenﬂlsemms have
|

beeﬁ ﬁgfcgﬁ 81? %ﬁé% gi{f/e%{ig Ll?ch%%)e as lcggéey §ﬁ ‘I%eﬁtlg odri]'ﬁrlé%g urta®s
withi BER1 algl SNRI have divauhitahdse caml’poluide hax&ran\:eﬂi}d:t&n hénftushes,

atofessRatior §xtone EFomeariy e A G cdbs AfrPatn Peor
flusBEy Wf@h(t:(dﬂlﬁtiu‘ﬁds @hbiting serotorOARM Hdrdpin¥BiritRaciit 4RaE. gd
as outljned in WO 2003/ 029232. Sal ts of coggound

compayngdsy ot AbrpreseBhingsntign CQ‘HBTWV%& e g3 BTEENe B or
woﬁ&@%h@b&ﬁ&kprﬂﬁmﬁﬁﬁﬁbp&&% &PN may be brought about
by e.g. cooling, renoval of solvent, addition of
ancHersrapsed aremsiristivaslaipaniee hypraeesmdrome or opgtuctive
e P R hlE H PR AR bR 4R OB pltnacqtieragy
remiing oF poidedteibdb§evert endinci anmmilkdioweeant sugedsy than® Hfe
the same extent as if each reference were
i ndividually and specifically indicated to be
i ncorporated by 10 reference and were set forth in
its entirety herein (to the maxi mum extent pernitted
by law), regardl ess of any separately provided
i ncorporation of particul ar docunents nmade el sewhere
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exanpl e, the phrase "the conpound” is to be

understood as referring to various "conmpounds" of the

i nvention or particular described aspect, unless

at h e indicated. Unl ess otherw se indi I
WO&?("JF ‘“’Oil ues provided herein are represent %%&%%@/08?076

correspondi ng approxi mate sl ues (e.g., all exact

exenplary val ues provided with respect to a
antgg%'&]}skscg alo f%ﬁﬁa%rof?ﬂ Sp"§s%§ m{?e'ﬁ?ﬁﬁ nﬁg%e*% =G0 % 9%%%@ l%t%

SO pr V& a Cor re e measur

intgroehitibh E¥fedpy 21, dB0UBG, 19@&,e?l&pa&rﬁ7®pﬂ7|8amm)l] The

desgcription herein of any as ect..of. t.h

- oo i P B Somse et RS fen AuPRG et e, -
treatmBigt| 0f diaRBhig an@® hlcokd) Rh@ ity %Euse\{\DHib ARTTRPENK, B4 D563,

25el enent or el enents is intended to provi de support

20G6p Phermeiceh Tharapgeipdd i, P -HSpeP]- ditistwanld frearipisurportibg

nouo%ciﬁ‘ft'ssﬁﬁ zﬁlfta 1sf§ Oofls S oﬁﬁ@ ©PIHe drds¥ni Hhvenii may be useful
substantlall nﬁrlse hat particul ar el ement or

in th¢ eatment of mlvmgss hmlwf@é nggofine ar erbadiydratel ojaving; and
Al ngﬁ %hg%ﬁg by context (e.g., a conposition

escrl erein as conprising a particul ar el ement
sho@ﬂﬁrh@gmmﬂamai@ﬁﬁHﬁsmﬁ&&mm&emdumbmm@mamqmﬂmmﬁwUﬁnw

consi st i of that ele nl ess ther
thegitren] SaPisarle SR Pl PP Boidigbie P
synEROME{ES) ARA| ik CBler. TRINRHS 1, 557 Ray, Jpowrer

diffi-actograns (XRPD) were ggasured on a PANal ytica

X' PEie copRopnkisid herresepliay et Bpmeg endog eyl 2 unique

phamgeo@agl&m Rroﬁhearé Q&Eﬁh&ﬁﬂ}%ﬁﬁec&ﬁ b el 'Eh e kiebdRAtdron
de Int -rane - USIEU% an X cel erator

aff@evednsmdersﬂieerpewalmm@‘rﬁgwsm sqrdgNyosmakl devaessiord on

dep%\%sg% %%%Qi%‘%ﬁ f\n}/@irb npgqlgl'dléo?(ferr r&lgﬁegﬁelf { %@@g@?%%rm

Parhmsbﬁ’hmseaea lahmetyag@egnl vedieta disoeian swilmenffdlsww@r
measur ene

bR Ao TR A disPrisp AP R atdir T AR B et

agoﬂa'i;h@)la and stress urinary incontinence.
4-(2-p- TonIsquanyIphenyll plperldlne - car boxylic,

aci I& o RypPodimet thednvemtion Telaldo 2 drapdool reping qfongpain,
dep\bésg&)hﬁf pdlﬁalé&%&e'és ?rezMnegt 1esifEN-dbpressiinS AL s GRS,

exot hema After fmal addition the reaction
cogmtms umealrrserhe‘”a&)w mglagchotia ghicPIp. &t Tashes, sigemames ajohol,

. Lo i \ |

nmﬁb Egﬁ%ﬁg%gﬁykéggégﬁgﬁﬁ-gf' r’ %ﬁﬁligywﬁgstsg%ﬂwdged

catifl kifsbmeseIBSJ affedtivt diserdess, dmése@n; IDElj ﬁﬁd@ram'kq: digortitre
T l.yl sul f.

posiR B i h el RE P argrina R SBRE W iR

disda® phyth6ks SUBREASInONd ik s dfbeicty SHlerr] artticey Digbidb ﬁi’c:lal

Stirring is continued, for another hour before
ANty eIt EDSOSHYROMPUBerdifordeERaBt;, dﬂ]ﬂfﬁi@ﬁéﬁ%ﬂfﬁw AORE-

socfl ShdbY, @%&@qhoﬁﬂ%r 2RedukiRshy i odARIHIEN R mét@o@compnsmg

over ni gh he hydr obrom de of conpound
admigigiceing & aEatigh| ip deebihprgol Fhgreputicn ﬁ@mcﬂgfamom of

con%)%ﬁm(? H I’Hii ohe erl?fﬁcgd‘lmélﬁ,l S)é'i(f]%!tit:&rﬁéilf‘)g tRARAYr Jﬂ':y Qi Sbove listed

diseases has initially been diagnosed with said disease.
In one embodiment, the invention relates to 2 method for the treatment of
chronic pain, the method comprising administering to a patient in need thereof a

therapeutically effective amount of compound . In one embodiment, said chronic
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25 In a stirred nitrogen covered reactor
N- et hyl - pyrrol i done, NMP (4.5L) was flushed with
nit rogen for 20 m nutes. 4-Methyl benzenet hi ol (900g,
nol) was added and then 1, 2-di br onoben R
WOZTV%Q 7.25naol ). Potassium tert-butoxi de@?%&;&onmwom
7 25rm|) was finally added;as the |ast reactant. The
reaction was exothermc giving a tenperature rise of

paih 1SR Rk 5 bRpripoli B LA ki, e

herpetid nenel i@ PHIOO baﬂalttmﬂebgmﬂtomqﬁﬂ&} HI¥. neftopythy anetpidke

4 was ueous so chl ori de sql.uti.on
TR T Dk R B s R T A
doulf\@eBd b@Qies! iRBRARAINRE. . BdstDpRanal falcanek) aibeaet ed

W th another portion of ethyl acetate (2L). The

vasgplgrasing canias Tvidanse pasiabebiy SumBlops @ssorigisd rithipslitis pain
assmiat@d %H%@ﬁg pamdasmm%%m TPtk M ERLQbESRA with

solution (15% 2. The organi ¢ phase was separ at ed,
cangeri, dehtalipety, b@dmm @@rfph@ﬁ@swndmmwcm ddgcaningl agurelgit.

(coREESR Bt 56l Gl MOLELE 00 08120, 3B

syndruand, henemnd fjeinepaim&steedithriosy) rhehth:a&ndm‘tﬂmn,ahcummldd de d
til ,a,clear ,red.soluti on was |ned The s on
artlits and Saens B o) g sl e PR S dtne
bonBiRinfedy §§tedéﬁﬁﬁf1§|dsﬂe§1§iﬁro@§ bohd mtdses Sduakha s reatdiey
were i solated by filtration and washed w_th rrethanol

gourfgbrogitis awafasczrel@a.ﬂh thoracaGomilet SRS UPPEIRR, PR oF lower
bac‘ﬁﬁ;'aﬂl %vherl:ﬂx tht Gé@k ZPa,m results from systematic, re%lonal or primary spine

r oxy )é tol'yl'sul fanyl) phen
quznspé"ndlwlﬂpalh JOK phiat @rdipe @e@mams - m@m ghesiumge spinal

o RS SBYEI A Sk DA ST g I
pamamidetcett@ema:trlgenam@[mﬁuu i n hexane (235rTL 2. 36nol)
was, added oy.er 10 es Onl exot her m was

e otng empatitat Sl L BeE Sr e BoRIRPE, 1 hour ot

anbinent cboFekcad b€ naispd:ia @amcipgﬁl@ebdd-‘fvm hipRrpaA04;.

1- Car bet hoxy- 4- plgerldone 368¢g 15 nDI di ssol ved
hyperpleesie. peprogiashyyiabediredronaiig f’i"‘é‘t“ég RRralgasbeerstigtiat he
caubfgel nARNb&IPLr at ure was kept bel ow -40C. VWen the

reacti on has gone to conpletion, it was warnmed to 0OC

andinemepibedigent, thgepmpguediolidtbe piverflonheadngmsEragtio pe

eparated 20
aant 81000010 BElA B PRL BB ARy WS GREPET © o0
ph asejanmntal doxads isddlthanahgexf fraot abdutvil.8( ts @bl D0 mg/ke

hl or.i de sol ut 5% ) The or gani hase
body QRGeS bl S BBt oo G I e e Sl per
dayC idtsihRtdrddi@ ofRESmotd dos@es Sdirak il @6l 3 \WbdageL Thy bxaet dshige
witdsauion by S of sintsghors he S35 S48 g o84
genéfa( &nﬁﬁroh@fﬂle%‘ﬁbfe@ﬂi@a)aﬁhﬁe)ihﬁlreodng%x{eﬁtynof%h&é{nﬁﬁféﬁ| ate

fiuoroacetic acid (2 )
treamda as iy soricameai3bEases 3 hma}edwaé ofinfages gvideat to those
r th an efficient stirrer. Ethyl
Smﬁh% oax%“ 4- (2- (4-tol yl sul fanyl ) phenyl)-
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The given aliquots were placed in test tubes and
while stirred the appropriate anmount of acid was
added as indicated in Table 1. If the acid was a

‘Wobhﬂﬁhé it was added neat otherwi se it was qkﬁﬁﬁ&%@ﬂmmwﬁ

06given solvent prior to addition. After mXing
and precipitation stirringgas continued overni ght
and the precipitate collected by 15 filtration.

. Baf or Vi N C : | .
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phobiid, Agarbphvwhie i siresd hiisarp irwortdnemee.was i ncl uded i n order

to fest for_.solvates. Sone.results ar resented in .
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Tabl e 2. Table 3 shows the solubilities of conpounds

fw%ﬁP%M%P%?esent invention in water together with 20 pH

i N {NGe eRBHbiRO R HhALERIRQ! (HhbF R profBf itRhH M or use as
"Precipitate” shows whether the precipitate isol ated

a mgflicamentifer thotredtiopitof chienie prinnderrewionsn parkslirespanders
R RTERIb kst e i St e
melagétrodid ) P TS ot fhoheshsleeh {mga, alcogbl) ni8otineemtcarGbiydfax p. )
S SRR e LA e SRR L
affddkivh 8biders Adpfbssibl, ndjorttipifcmstyndiapiianpastract deptesdion,
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.

In one embodiment, the invention relates to compounds of the present for use
as a medicament for the treatment of chronic pain, such as neuropathic pain

The compounds of the present invention may be administered alone as a pure
compound or in combination with pharmaceutically accepiable carriers or excipients,
in either single or multiple doses. The pharmaceuntical compositions according to the
invention may be formulated with pharmaceutically acceptable carriers or diluenis as
well as any other known adjuvants and excipients in accordance with conventional
techniques such as those disclosed in Remington: The Science and Practice of
Pharmacy, 19 Edition, Gennaro, Ed., Mack Publishing Co., Easton, PA, 1995.

The pharmaceutical compositions may be specifically formulated for
administration by any suitable route such as the oral, rectal, nasal, pulmonary, topical
(including buccal and sublingual), transdermal, intracisternal, 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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90.1 31.8 EtOAc 66.88 7.26 3.52 67.53 7.29 3.75
Adi pi cacid, 1.6-hexanedioic acid 1:1 146.14 51.6
EtOAc 66.08 7.23 2.98 67.1 7.27 3.26 Adi picacid,
xanecl ioic acid 2:1 146.14 25.8 Et OAE’C%QIKEQGWOQOMG
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Pharmaceutical compositions for oral administration include solid dosage
forms such as capsules, tablets, dragees, pills, lozenges, powders and granules. Where
appropriate, they can be prepared with coatings.

Liquid dosage forms for oral administration include solutions, emulsions,
suspensions, syrups and elixirs,

Pharmaceutical compositions for parenteral administration include sterile
aqueous and nonaqueous injectable solutions, dispersions, suspensions or emulsions
as well as sterile powders to be reconstituted in sterile injectable solutions or
dispersions prior to use.

Other suitable administration forms include suppositories, sprays, ointments,
cremes, gels, inhalants, dermal patches, implants, efc.

Conveniently, the compounds of the invention are administered in a unit
dosage form containing said compounds in an amount of about 0.1 to 50 mg, such as
1 mg, 5 mg 10 mg, 15 mg, 20 mg or 25 mg of a compound of the present invention.

For parenteral routes such as intravenous, intrathecal, intramuscular and
similar administration, typically doses are in the order of about half the dose
employed for oral administration.

For parenteral administration, solutions of the compound of the invention in
sterile aqueous solution, aqueous propylene glycol, aqueous vitamin E or sesame or
peanut oil may be employed. Such aqueous solutions should be suitably buffered if
necessary and the liquid diluent first rendered isotonic with sufficient saline or
ghicose. The aqueous solutions are particularly suitable for intravenous,
intramuscular, subcutaneous and intraperitoneal administration. The sterile aqueous
media employed are all readily available by standard techniques known to those
skilled in the art.

Suitable pharmaceutical carriers include inert solid diluenis or fillers, sterile
aqueous solution and various organic solvents. Examples of solid carriers are lactose,
terra alba, sucrose, cyclodextrin, tale, 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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3.82 70.75 7.35 3.93 Fumaric acid 1:1 116.01 40.9

Et OF1 65.71 6.41 3.35 66.14 6.31 3.51 24 Acid

(Base: Aci d) MN(g/ nol ) Amount of Acid (nmg or pI)

Sol vent CHN (exp.) CHN (theory) Qutaric acid 5-
WO&&W{%:H)@@I oi ¢ aci d 11 C’I"/I)K2007/030{l76
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readily administered in a variety of dosage forms suitable for the disclosed routes of
administration,

Formulations of the present invention suitable for oral administration may be
presented as discrete units such as capsules or tablets, each containing a
predetermined amount of the active ingredient, and which may include a suitable
excipient. Furthermore, the orally available formulations may be in the form of a
powder or granules, a solution or suspension in an aqueous or non-aqueous liquid, or
an oil-in-water or water-m-oil liquid emulsion.

If a solid carrier is used for oral administration, the preparation may be tablet,

e.g. placed in a hard gelatine capsule in powder or pellet form or in the form of a

. troche or lozenge. The amount of solid carrier may vary but will usually be from

about 25 mg to about 1 g.

If a liquid carrier is used, the preparation may be in the form of a syrup,
emulsion, soft gelatine capsule or sterile injectable liquid such as an aqueous or non-
aqueous liquid suspension or solution. .

Tablets may be prepared by mixing the active ingredient with ordmary adjuvants
and/or diluents followed by the compression of the mixture in a conventional
tabletting machine. Examples of adjuvants or diluents comprise: Corn starch, potato
starch, talcum, magnesium stearate, gelatine, lactose, gums, and the like. Any other
adjuvants or additives usually used for such purposes such as colourings, flavourings,
preservatives etc. may be used provided that they are compatibie with the active
ingredients.

Capsules comprising a compound of the present invention may be prepared by
mixing a powder comprising said compound with microcrystalline cellulose and
magnesium stearate and place said powder in a hard gelatine capsuie. Optionally, said
capsule may be coloured by means of a suitable pigment. Typically, capsules will
comprise (.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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132. 12 46.6 EtO0Ac 66.096.973.2 66.487.033.37 Ml onic
acid 1:1 104.1 36.7 EtOAc 65.046.533. 54 65. 096. 53. 62
Oxalic acid 1:1 90.1 31.8 Et011 64.286.413.61

64. 326, 213. 75 Sebacm nic acid, 1,8- octanedjQi i d
WO 2077144896 05> 35 6 Et 0Ac 71.797. 863.58 71. 837%@?&%@8"0300%
Succinic acid, 1,4- but anelcﬂ oic acid, 2:1 118.1

suitable ampoules or vials. Any suitable additive conventionally used mn the art may
be added, such as tonicity agents, preservatives, antioxidants, etc.

Compound I may be prepared as outlined in WO 2003/029232. Salts of
compound I may by addition of an appropriate acid followed by precipitation.
Precipitation may be brought about by e.g. cooling, removal of soivent, addition of
another solvent or a mixture thereof.

All references, including publications, patent applications, and patents, cited
herein are hereby incorporated by reference in their entirety and to the same extent as
if each reference were individually and specifically indicated to be incorporated by
reference and were set forth in its entirety herein (to the maximum extent permitted by
law), regardiess of any separately provided incorporation of particular documents
made elsewhere herein.

The use of the terms “a” and “an” and “the” and similar referents in the
context of describing the invention are to be construed to cover both the singular and
the plural, unless otherwise indicated herein or clearly contradicted by contexi. For
example, the phrase "the compound" is to be understood as referring to various
"compounds” of the invention or particular described aspect, unless otherwise
indicated.

Unless otherwise indicated, all exact values provided herein are representative
of corresponding approximate values (e.g., all exact exemplary values provided with
respect to a particular factor or measurement can be considered to also provide a
corresponding approximate measurement, modified by "about," where appropriaie).

The description herein of any aspect or aspect of the invention using terms
such as “comprising”, “having,” “including,” or “containing” with reference to an
element or elements is intended to provide support for a similar aspect or aspect of the
inﬁention that “consists of”, “consists essentially of”, or “substantially comprises” that
particular element or elements, unless otherwise stated or clearly contradicted by
context (¢.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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20.8 EtOAc 61656. 863.4 65.806.783.49 (1:1 salt
formed) L-malic acid, L-2-hydroxy butanedioic acid
1 1, a 134.1 47.3 EtOAc 62.876. 203. 22 63. 296. 523. 36

malic acid, L-2-hydroxy butanedioic acid_1; /]iiKZB
W"f%”l“‘_t““ﬁ% 3 EtOf 1 62.996.663. 13 63.296. 523. & /DK2007/030076
D-tartaric acid, D 2,3- difpydroxy butanedi oic acid

1:1 150.1 53.0 EtOFl 60.676.43.07 60.956.283. 23
L-aspartic acid 1:1 133.1

Examples

Analytical methods
X-Ray powder diffractograms (XRPD} were measured on a PANalytical X Pert PRO

X-Ray Diffractometer using CuK; radiation. The samples were measured in
reflection mode in the 20-range 5-40° using an X’ celerator detector.

Elemental composition (CHN) was measured on an Elementar Vario EL instrument
from Elementar. About 4 mg of sample was used for each measurement, and the

results are given as mean values of two measurements.

Example 1a HBr salt of compound 1

To 442 grams of stirred and slightly heated (approx. 45 °C) 4-(2-p-Tolylsulfanyl-
phenyl}-piperidine-1-carboxylic acid ethyl ester as an oil was added 545 mi of 33 wt-
% HBr in AcOH (5.7 M, 2.5 eqv.). This mixing gives a 10 °C exotherm. After final
addition the reaction mixture is heated to 80 °C and left for 18 hours. A sampie is
withdrawn and analysed by HPLC and if not completed more 33 wt-% HBr in AcOH
must be added. Otherwise the mixture is cooled to 25 °C making the product 4-(2-p-
Tolylsulfanyl-phenyl}-piperidine hydrobromide to precipitate. After one hour at 25 °C
the thick suspension is added 800 ml diethylether. Stirting 1s continued for another
hour before the product is isolated by filtration, washed with 400 ml direthylcther and
dried in vacuum at 40 °C overnight. The hydrobromude of compound I was isolated

as white solid.

Example 16 HBr salt of compound |

2-(4-tolyisulfanyl)-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 (41.) 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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47.0 Et011 59.316.77.1 (contai ns excess of acid)

63.436.786.73 Gutamcscid 1:1 165.15 . 58.3 Et011

56. 386. 88735 (contains excess of acid) 56.466.947. 06

for 1:1-salt and aci d-nonohydrate 1:1) Citric aci
WO%."“I”IWQ‘? 13 33.9 Et0Ae 65.936.723. 44 66. 466.64" .‘g@“g"so‘”ﬁ

HO /Et20 1:1 2M 176.4 HOD 54

- separated and extracted with another portion of ethyl acetate (2L). The agueous phase

was separated and the organic phases were combined and washed with sodium
chloride solution (15%, 2.5L) The organic phase was separated, dried with sodium
sulphate and evaporated at reduced pressure to a red oil which contains 20 — 30%
NMP. The oil was diluted to twice the volume with methanol and the mixture was
refluxed. More methano! was added until a clear red solution was obtained. The
solution was cooled slowly to room temperature while seeded. The product
crystallises as off white crystals, they were isolated by filtration and washed with

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

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

In a stirred reactor under nitrogen cover 2-(4-tolylsulfanyl}-phenyl bromide (600g,
2.15mol) was suspended in heptane (4.5L). At room temperature 10M BuLi in hexane
(235mlL, 2.36mol} was added over 10 minutes. Only a small exotherm was noticed.
The suspension was stirred for 1 hour at ambient temperature and then cooled down to
—40°C. 1-Carbethoxy-4-piperidone (368g, 2.15 mol) dissolved in THF (1.5L) was
added at a rate not faster than the reaction temperature was kept below -40°C. When
the reaction has gone to completion, it was warmed to 0°C and 1M HCI (1L) was
added keeping the temperature below 10°C. The acid agueous phase was separated
and exiracted with ethyl acetate (1L.). The organic phases were combined and
extracted with sodium chloride solution (15%, 1L). The organic phase was dried over
sodium sulphate and evaporated to a semi crystalline mass, It was slurried with ethyl
ether (250 mL) and filtered off. Dried in an vacuum oven at 40°C until constant

weight.

Ethyl 4-(2-(4-tolylsulfanyljphenyl)-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 1n 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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Phosphoric acid 1:1 14.7 M 24.0 Et OAc 55.796.473. 43
56. 686.343. 67 Table 2: Selected X-ray peak positions
(20), 2:1 nmeans 2 bases to 1 acid. Al values +-0.1
Pal mtate 7.00 16.34 22.73 28.21 Stearate 6. 70 15.52
WOZ7440%G 91 | actate 5. 30 FCT/DKINTS0076
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(750mL) was added. The organic phase was isolated and the aqueous phase was
extracted with another portion of toluene (750mL). The organic phases were
combined and washed with sodium chloride solution (15%, 500mL} and dried over
sodium sulphate , The sodium sulphate was filtered off, the filtrate evaporated at

reduced pressure to a red oil which was processed further in the next step.

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

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

oil from example 3 was mixed in a stirred reactor with hydrobromic acid in acetic acid
(40%, 545mL, 3.11mol}. The mixture was heated at 80°C for 18 hours. The reaction
mixture was cooled down to room temperature. During the cooling the product
crystallises out. After T hour at room temperdture ethyl ether (800mI.) was added to
the reaction mixture, and the mixture was stirred for another hour. The product was
filtered off, washed with ethyl cther and dried in a vacuum oven at 50°C until constant

weight.

Example I¢ Recrystallisation of the HBr salt of compound I
A mixture of 10.0 grams of the HBr salt of compound I, e.g. prepared as above, was

heated to reflux in 100 ml H,O. The mixture became clear and fully dissolved at 80-
90 °C. To the clear solution was added 1 gram of charcoal and reflux was continued
for 15 minutes before filtered and left to cool spontaneously to room temperature.
During the cooling precipitation of white solid took place and the suspension was
stirred for 1 hour at room temperature. Filtration and drying in vacuum at 40 °C
overnight ﬁroduced 6.9 grams (69 %)} of the HBr acid addition salt of compound L.
See Figure 1 for XRPD. Elemental analysis: 3.92%N, 59.36%C, 6.16%H (theory:
3.85%N, 59.34%C, 6.09%H)

Example 1d Preparation of stock-solutions of free base

A mixture of 500 ml cthyl acetate and 200 ml H,O was added 50 grams of the HBr

salt of compound I producing a two-phased slorry. 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
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8.18 9.44 17.24 Lactate hydrate 11.67 16.70918.25
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
WOAN7{14400q4 5 9 33 PCT/DK2007/050076
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mi H»O, dried over Na;SO4, filtered and evaporated 1n vacuum at 60 °C producing the
free base in 38 grams yield (99 %) as an almost colourless oil.

Dissolving 10 grams of the oil and adjusting the volume to 150 ml using ethyl
acetate produced 2 (.235 M stock-solution in ethyl acetate from which aliquots of 1.5
ml (100 mg of the free base) was used.

Dissolving 10 grams of the oil and adjusting the volume to 100 ml using 96-
vol% EtOH produced a 0.353 M stock-solution in EtOH from which aliquots of 1.0
ml (100 mg of the free base) was used.

Example 1e Formation of salts nsing stock-solutions of the free base

The given aliquots were placed in test tubes and while stirred the appropriate amount
of acid was added as indicated in Table 1. If the acid was a liquid it was added neat
otherwise it was dissolved in the given solvent prior to addition. After mixing and
precipitation stirring was continued overmght and the precipitate collected by
filtration. Before drying in vacuum at 30 °C a small reference sample was withdrawn
and dried at room temperature Withoilt vacuum. This ﬁrocedure was incluc_ied in order

to test for solvates. Some results are presented in Table 1. XRPD diffractograms are

~ shown in figures 1-22, and selected peak positions are tabulated in Table 2. Table 3

shows the solubilities of compounds of the present invention in water together with
pH in the resulting saturated solution. The column “Precipitate” shows whether the
precipitate isolated after the solubility determination is identical to the compound

dissolved, which is indicative of the formation of hydrates.

Table 1
Acid (Base:Acid} MW Amount Solvent | CHN {exp.} CHN (theory}

fgfmol) | of Acid

{mg or b}

Palmitic acid, hexadecanoic | 256.42 905 EtOAc 7336 977 246 75.64 9.9 2.6
acid 1:1
DL-Lactic acid, DL-2- 90.1 318 EtDAc 6688 7.6 3.52 6753 7.2% 3795
hydroxypropionic acid 1:1
Adipicactd, 1,6-hexanedioic § 146.14 51.6 EtOAc 6608 723 298 67.1 727 326
acid 1:1
Adipicacid, 1,6-hexanedioic | 146.34 258 EtOAc 70.66 732 3.82 7075 735 393
acid 2:1
Fumaric acid 1:1 116.01 40.9 EiOH 6571 641 335 6614 6.31 3.51




14.01 18.72 20.63 Adipinic acid salt 1:13 15.69 21.53
25.81 31.18 Jutarate 1:1 9.39 11.70 14.05 14.58
Succi nate 13 1134 1433 1775 26.84 Funarate 1:1 8.90

- WO 12&67/41140%3 +25 22.33 Funaarate 2:1 8. 49 PCT/DK2007/050076
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Acid (Base:Acid) MW Amouat Solvent | CHN (exp.) CHN (theory)
{g/mol} | of Acid
(mg or uly
Glutaric acid, 1,5- 132.12 46.6 EtQAc 66.09 697 32 6648 703 337
pentanedioic acid. I:1
Malonic acid 1:1 104.1 36.7 EtOAc 6504 653 3.54 6509 6.5 3.62
Oxalic acid 1:1 90.1 31.8 EiOH 6428 641 3.61 6432 6.21 3.75
Sebacoinic acid, 1,8- 202.02 35.6 EtOAc T1.79  7.86 358 7183 786 3.64
octanedioic acid 2:1
Succinic acid, 1,4- 118.1 20.8 FiQAc 65.65 686 34 6580 678 3.49
butanedioic acid, 2:1 {1:1 salt formed}
L-malic acid, L-2-hydroxy i34.1 47.3 EtOAc 6287 620 322 6329 652 336
butanedioic acid 1:1,
L-malic acid, L-2-hydroxy i34.1 47.3 EtOH 6299 6066 313 63329 652 336
buianedioic acid 1:1, B
D-tartaric acid, D-2,3- 150.1 53.0 EtOH 60.67 64 307 6095 628 323
dihydroxy butanedioic acid
1:1
" L-aspartic acid 1:1 133.1 47.0 Lt 5931 67 71 63.43 V 6.78 6.73
(contains excess of
acid) '
Glutamic acid 1:3 165.15 . | 58.3 EfOH 5638 688 735 36.46 694 708
i {contains excess of (for 1:1-salt and acid-
acid} meonohydrate 1:1}
Cilric acid 2:1 192.13 33.9 EtOAc 63593 672 344 66.46 6.64  3.69
ACUEGD 141 oM 1764 EIOH
Phosphoric acid 1:1 147M 240 EtOAc 5579 647 343 56.68 634 367

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

Palmitate 7.06 16.34 22.73 2823
Stearate 6.70 15.52 21.81 2891
Lactate 5.30 8.18 944 17.24
Lactate hydrate 11.67 16.70 18.25 21.76
hydroxyl-isobutyrate 5.09 16.60 2638 2737
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 o 9.33 1401 18.72 20.63
Adipinic acid salt 1:1 B 15.69 2153 2581 31.18
Glutarate 1:1 9.39 11.7¢ 14.05 14.58
Succinate 1:1 11.74 14.33 1775 26.84
Fumarate 1:1 8.90 1147 19.25 22.33
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 2731




12.48 17.78 23.97 Mul eate
Mal eate 1:1 hydrate 12.81 18.76 20.53 27.31 25
Mal onate a 10.77 16.70 19.93 24.01 Malonate p 6.08

1231 15.51 17.48 22.53

PCT/DK20607/050076

19. 11 18. 25 20. 26
WO 2007144006
25

Malonate o 10.77 16.70 19.93 24.01
Malomate B 6.08 10.11 18.25 20.26
Aspartate 11.05 20.1 20.60 25.00
Aspartate hydrate 7.80 13.80 14.1¢ 19.63
Ghutamaie 771 14.01 19.26 22.57
Oxalate 14.68 1745 19.56 23.90
Malate 1:3 & 8.30 12.04 17.23 20.67
Malate 1:1 10.91 12.87 14.14 26.16
Malate hydrate 12.30 1556 19.56 23.3¢
D-tartrate {ifrom EfQH) 5.08 17.18 19.42 22.1¢
Hydrochloride 12.44 1672 19.45 25.02
Hydrobromide 6.08 14.81 19.26 25.38
Hydrobromide I-PrOH solvate 6.57 13.12 19.07 2477
Table 3

Acid {(Base: Acid) Selibility Resuliing pH | Precipitate

(mg/ml}

Palmific acid, hexadecanoic | 0.4 8.6 =start
acid 1:1

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

hydroxypropionic acid 1:1 -evaporation)

Adipicacid, 1,6-hexanedioic | 2.5 40 Partty 2:1 salf

agid 1:1

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

aad 2:1

Fumaric acid 1:1 0.2 33 =start

Glutapc acid, 1,5- 13 4.6 =gtart

pentanedioic acid 1:1

Malonic acid 1:1 {@) 5.2 40 =new form {B)

Oxalic acid 1:1 1.1 27 =Start

Sebacoinic acid, 1,8- 0.7 55 =Start

octanedioic acid 2:1

Suceinic acid, 1,4« 2.0 4.0 Hydrate

butanedioic acid, 2:1

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

butanedicic 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 3:1 >35 4.6 -

Citric acid 2:3 05 4.9 =Start

Phosphoric acid 1:1 6.0 2.0 ?

Hacl 4.5 6.8 =Start

HBr 24 7.0 =Start



10

15

20

25

30

Aspartate 11.05 20.1 20.60 25.00 Aspartate hydrate
7.80 13.80 14.10 19.63 G utamate 7.71 14.01 19. 26
22.57 Oxal ate 14.68 17.45 19.50 23.90 Mal ate 1:1 a

830 12 04 17.23 20.67 -
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Example 2A Secrotonin (5-HT) and norepinephrine (NE) reuptake inhibition

Aliguots of test compound and rat cortical synaptosome preparation were pre-
incubated for 10 min/37°C, and then added ["H]NE or PH]5-HT (final concentration
10 nM). Non-specific uptake was determined in the presence of 10puM talsupram or
citalopram and the total uptake was determined in the presence of buffer. Aliquots
were incubated for 15 minutes at 37 °C. After the incubation ["H]NE or [*H]5-HT
taken up by synaptosomes was separated by filtration through Unifilter GF/C,
presoaked in 0.1 % PEI for 30 minutes, using a Tomtec Cell Harvester program.
Filters were washed and counted in a Wallac MicroBeta counter.

At NET compounds of the present invention display an 1Csp value of 23 nM,
At SERT compounds of the present invention display an ICsp value of 8 nM.

Example 2B 5-HT»4 antagonism
Compounds of the present invention were tested for affinitics towards serotonin

receptors and was found to exhibit an antagonistic profile with affinity at 5-H'Tz4
receptors (K; 54 nM). The affinity is calculated from Y = 100/(1+ 10%%#)y 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. K1 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»4 receptors conmpounds of the
present invention display competitive antagonstic properties. The compounds bind to
5-HT,4 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»4 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 fluorometsic
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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1Vialate 113 10.91 12.87 14.14 26.16 Mal ate hydrate
12.30 15.56 19.56 23.30 13-tartrate (Bora EtOH) 5.08
17.18 19.42 22.10 Hydrochl oride 12.44 16.72 19.45

25. 02 Hydrobrom de 6.08 14.81 19.26 25.38
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mtensity was sct to a suitable level to obtain basal values of approximately 8000-
10000 fluorescence units. The variation in basal fluorescence should be less than
10%. ECso values are assessed using increasing concentrations of test compound
covering at least 3 decades. pAZ2 values are assessed challenging full dose response
curves of 5-HT with four different concenirations of compound (150, 400 1500 and
4000 nM). Kb values were also assessed challenging 2 decades of concentrations of
test substances with ECgs of 5-HT. Test substances are added to the cells 5 minutes

before the 5-HT. K| values are calcuiated using Cheng-Prusoff equation.

Example 2C 5-HT;4 recepior antagonism

In oocytes expressing human-homomeric 5-HT34 receptors 5-HT activates currents
with an ECsy of 2600 nM. This current can be antagonised with classical 5-HT;

- antagonists such as ondansetron. Ondansetron displays a Ki value below 1 nM in this
system. Compounds of the present invention exhibit potent antagonism in low
concentrations (0.1 nM - 100 nM) (ICso ~ 10 nM/ Kb ~ 2 nM) and agonistic
properties when applied in higher concentrations (100 — 100000 nM) (ECso ~ 2600
nM) reaching a maximal current of approximately 70-80 % of the maximal current
elicited by 5-HT itself. In oocyics expressing rat-homomeric 5-HT34 receptors 5-HT
activates currents with an ECsg of 3.3 pM. The experiments were carried out as
follows. Oocytes were surgically removed from mature female Xenepus laevis
anagsthetized in 0.4 % MS-222 for 10 — 15 min. The oocytes were then digesied at
room temperature for 2-3 hours with 0.5 mg/mi collagenase (type IA Sigma-Aldrich)
in OR2 buffer (82.5 mN NaCl, 2.0 mM KCl, 1.0 mM MgCI2 and 5.0 mM HEPES, 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 KCl, 15 mM HEPES, 2.4 mM
NaHCO;, 0.41 mM CaCl,, 0.82 mM MgSQO4, 0.3 mM Ca(NOs),] supplemenied with 2
mM sodium pyruvate, 0.1 U/l penicillin and 0.1 pg/1 streptomycin. Stage IV-1V
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). Qocytes with expression of human 5-HT?3 receptors were placed in a 1 mi
bath and perfused with Ringer buffer (115 mM NaCl, 2.5 mM KCl, 10 mM HEPES,
1.8 mM CaCl,, 0.1 mM MgCl, pH 7.5). Cells were tmpaled with agar plugged 0.5-1
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Hydrobrom de 1-Prd i solvate 6.57 13.12 19.07 24.77
Table 3 Acid (Base: Acid) Solubility 090110 Resulting
pH Precipitate Palmtic acid, hexadecanoic acid 1:1

W0§%0§a§4f_961=8t art DL-Lactic acid, DL-2- hydrowﬁgoms&%

>150 6.1 =start (after , evaporation
Adi picacid, 1,6-laatanediojg acid 1:1 2.5 4.0 Partly
2al t

MC electrodes containing 3 M KCl and voltage clamped at —90 mV by a GeneClamp
500B amplifier. The oocytes were continuously perfused with Ringer buffer and the
drugs were applied in the perfusate, 5-HT agonist-solutions were applied for 16 — 30
sec. The potencies of 5-HT; receptor antagonists were examined by measuring

concentration-response against 10 uM 5-HT stimulation.

Example 2D 014 Teceptor antagonism

Compounds of the present invention were tested for affinities towards the Ota
receptor and was found to exhibit an antagonistic profile with medium affinity for o,
receptors (Ki = 34 nM).

On the day of the experiments membranes (see below for description of

membrane preparation) are thawed and homogenized in buffer using an ulira turrax

.and diluted to the desired concentration (5 pg / well ~ 5 pg / 900 ul, store on ice until

" use).

The experiment is initiated by mixing of 50 ul test compound, 50ul [*H]-
Prazosin and 900u] membranes, and the mixture is incubated for 20 minutes at 25 °C.
Non-specific binding is determined in the presence of 10pM WB-4101 and the total
binding is determined in the presence of buffer. After the incubation, bound ligand is
separated from unbound by filtration through Unifilter GF/B, presoaked in 0.1 % PEI
for 30 minutes, using a Tomtec Cell Harvester program (D4.2..4). 96 well. Filiers are
washed 3 times with 1 ml ice-cold buffer, dried at 50 °C and 35pl scintillation
liquid/well is added to the filters. Bound radioactivity is counted in a Wallac OY 1450
MicroBeta. The affinity is calculated from Y = 100/(1+ 101080y where Y denotes

" %% binding and X denotes the concentration of compound. Concentrations of

compound covering 2 decades were used to calculate the IC50-value. Ki was
calculated from the Cheng Prusoff equation Ki = (ICs¢/(1-+ (fLJ/K.d))

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

These experiments were carried out essentially as described below.
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Adi pi cacid, 1,6-hexanedioic acid 2:1 1.0 7.8 =start
Futnaric acid 1:1 0.2 33 =start Gutaric acid, 1, 5-
pentanedioic acid I:1 13 4.6 =start Malonic acid 1:1

w2 4.0 =new form(p) Oxalic acid 1:1 1, 7
WO(Q%%Q?‘%““%ebacoi nic acid, 1,8- octanedioic a(]:?(#’]i'.ﬁf%qs‘?mﬁ
5.5 =Start Succinic acid, §94~ but anedioic acid, 2:1

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

Twenty-four hours prior to assays, CHO cells expressing the human alpha; 47
receptors were seeded into 384-well black wall microtiter plates coated with poly-D-
lysine. Culture medium was aspirated and cells were dye-loaded with 1.5 uM Fluo4
in assay buffer composed of Hank’s Balanced Salt Solution (138 mM NaCl, 5 mM
KCI, 1.3 mM CaClz, 0.5 mM MgCls, 0.4 mM MgSQ., 0.3 mM KH;PQ4, 0.3 mM
Na;HPQ4, 5.6 mM glucose) plus 20 mM HEPES pH 7.4, 0.05% BSA and 2.5 mM
probenicid (50 pl/well) for 1 hour in 5% CO, at 37 °C. After excess dye was
discarded, cells were washed in assay buffer and layered with a final volume equal to
45 pliwell (or 30 ul/well for antagonist assay). In the case of antagonist evaluation,
antagonist or vehicle was added at this point as a 15 pl aliguot in 4% DMSO-
containing buffer at 4x the final concentration (final DMSO = 1%), followed by a 20
min incubation. Basal fluorescence was monitored in a fluorometric imaging plate
reader or FLIPR™ from Molecular Devices (Sunnyvale, CA) with an excitation
wavelength of 488 nm and an emission range of 500 to 560 nm. Laser excitation
encrgy was adjusted so that basal fluorescence readings were approximately 8,000
relative fluorescent units (RFU). Cells were then stimulated at room temperature with
agonists diluted in assay buffer (15 ul), and RFU were measured at 1.5 second
intervals over a period of 2.5 min. Maximum change in fluorescence was calculated
for each well. Concentration-response curves derived from the maximum change in
fluorescence were analyzed by nonlinear regression (Hill equation). For antagonistic
determinations, after 20 min of compound incubation (as above), fixed concentrations

of standard agonist serotonin were added.

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/ke and 18mg/kg s.c., enhanced the DA levels by approximately
100% and 150%, respectively, above baseline levels as depicied i figure 23.

Amounts are calculated as the free base.
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2.0 4.0 Hydrate L-nal ic aci d, L-2-hydroxy butanedi oic
acid 1:1, p 2.8 4.0 Hydrate D-tartaric acid, D 2, 3-
di hydroxy butanedioic acid 1:1 1.8 3.5 Hydrate

wo B | & TTIC Geia 21 0.5 4. 7 cstart phaSamapybs
acid 1:1 6.0 30

Method.

Male Sprague-Dawley rats, initially weighing 275-300 g, were used. The amumals

were housed under a 12-hr light/dark cycle under controlled conditions for regular in-
door temperature (214£2°C) and humidity (554+5%) with food and tap water available

ad libitum. For the three-day treatment experiments osmotic minipumps (Alzet,

2ML1) were used. The pumps were filled under aseptic conditions and implanted
subcutaneously under sevoflurance anaesthesia. The experiments were carried out

with the minipumps on board. Blood samples for measuring plasma levels of the test

compound after 3 days of treatment were collected at the end of the experiments.

Surgery and microdialysis experiments.

Animals were anacsthetised with hypnorm/dormicum (2 ml/kg) and intracerebral
guide cannulas (CMA/12) were stereotaxically implanted into the hippocampus,
positioning the dialysis probe tip in the ventral hippocarnpus (co-ordinates: 5,6 mm
anterior to bregma, lateral —5,0 mm, 7,0 mm ventral to dura or in the frontal cortex
(co-ordinates: 3,2 mm anterior to bregma; lateral, 3.0 mm; 4,0 mm ventral to dura),
Anchor screws and acrylic cement were sued for fixation of the guide cannulas. The
body temperature of the animals was monitored by rectal probe and mainiained at
37°C. The rats were allowed to recover from surgery for 2 days, housed singly in
cages. On the day of the experiment a microdialysis probe (CMA/12, 0,5 mm
diameter, 3 mm length) was inserted through the guide cannula. The probes were
connected via a dual channel swivel to a microinjection pump. Perfusion of the
microdialysis probe with filtered Ringer solution (145 mm NaCl, 3 mM KCI, 1 mM
MgCl, 1,2 mM CaCly) was begun shortly before insertion of the probe into the brain
and continued for the duration of the experiment at a constant flow 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

clectrochemical defection. The monoamines were separated by reverse phase liquid
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had ' IMRLE S8 Do FRaGAl Guleat € the 1C50 value. Ki was

Rats were anesthetized using isoflurane (2%, 400 mL/min N2O, 400 ml/min O3).

Lidocain (10 % m/v) was used for local anesthesia. Each animal was placed into a
stereotaxic frame (Kopf instruments, USA), and home-made I-shaped probes (Hospal
AN 69 membrane, 4 mm exposed surface) were inserted into the medial prefrontal
cortex (mPFC) using the rat brain atlas of Paxinos and Watson (1982). Coordinates
for the tip of the probe was mPFC [AP = 3.4 mm, L =-0.8 mm, V = 5.0 mm].The
probe was then fixed to the skull with dental cement and a srew. Flunixin (1 mg/kg
s.c.) was administered as post-operative analgesic.

Experiments were carried out 24-48 hours after surgery. On the day of the
experiment, rats were connected with flexible PEEK tubing to microperfusion pumps
(CMA 102), and the dialysis probes were perfused with a Ringer buffer containing
147 mM NaCl, 3.0 mM KC1, 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 cach probe was verified histologically according to Paxinos and

Watson {1982), by making coronal sections of the brain.
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menbrane preparation) are thawed and honogeni zed in

f ' ] t t.ur i t -
vl 5470 A PR MLt 78 L\ 108 i o
wethoted aindérael 2uint light/dsk eycld bidve cenipeled wemlitions for regular in-

soc e BSB89 bt B A i P e
ad fidihure is incubated for 20 m nutes at 25 C

Non-specific binding is determned in the presence of
101uM WB- 4101 and the total binding is deternmined in

Sm%%agggﬁgg&glﬁgg eg%#% After the incubation, bound

m unbound by filtration _
Rath tvrepe gimeldhétised twath IGFpBym/doms ok €@ nilfkeD atd jetREgrelxel fode

30, m, nut usi ng _a, Tom ec [l . Har vest.er pr :
canilg YT e SRS e [ HESEPooRhBR. e p
posifioni ®e-didtl-gs profbketip il nhee deratal hippOeamipts Ibd-didinates: 5,6 mm

scintillation liquid/ well is added to the ft%lylter%.
POSBBNP PAGTAEIETANT £4) 8. COUPDEAOTH 18 i TR Ro¢radFories
(co%%%ﬁ&@%@ miD Entdfidrl (0 1rdenksS 188kt Blsahed 40 @ Yerftral to dura).

(1+ 10(x-1051c50)) where Y denotes % bi ndi ng_and
Anghog eeroveand waylioererant gra wed & BeHpghtike guide cannulas. The

boioRERRALEL bE TR BlmiR (AR TBRHONAE R b ERRR AR &
370 dite trire wane aljoRedusofcboer fatm eurgefy for 14889 idused singly in
L]/ Kd)). In functi.onal assay.conpounds e
costi S5 1 1 chfs 5 PRAR I SBE A BHaPIOe (GobRad: 0.5 mm
diafnleB BSEMUngl 2vas ifi@Abd Mtdah ehd g @/ caiid.es and a
functi onal assay reveal ed that conpounds were

ant Hegopiobess wemoqangsecd ¥pet | dvah flianiier 8Viver i 2 grigigroction
puﬁ%‘siﬁhl&f tgesnﬂ&%&i'élﬁ?@ng;r% Qh 111824 Ringer DOltiof ]I4S mm
eda In

re cultur DVE di um suppl enmented with 10%
Na@C3 mM K@M i Me&hi hé nMdrCatli emtaiming fé rdd geoshigmine) was

o G0 L A LB 5 O 0 0

durptidnoef the expsmyient LHOc@etdns flowpraesal hglikie. Afemih80 min of

al.phai A-7 5 r.eceptors.were ded into 4-wel | ck
stlgiPioty 4 Grer B e d el SSERrR ot o b gy 2R
Aftethl Wk Sor iR HRL WS A6 Plefedaeficudd (e Ursinyesneoved, frozen and
1_cg%e-l oaded with 1.5 pMFluo-4 in assay buffer
Sl

FRp p5ehe Pcemgnivesfigitioinced Salt Sol ution (138 niM
NaCl, 5 inMKC, 1.3 raM CaCl2, 0.5 nM Mgl 2, 0.4 nM
My504, 0.3 nmM KH2PO4, 0.3 nM Na2HPO4, 5.6 nM gl ucose)
g5 ofdial) obne. 4, 0.05% BSA and 2 5 nM 10

co g %5°Afdacé§gcyh i mé,gg,kgh) in0fh§étggg%gﬁsi@%5%a 8 erggain%'of

pdlHcPtYE

eT excess-dye I'scar |'s wer€ was
HPBS swiyh bletfrethemitd]l Hapaiondusimg i neobile phksevainsistngegu 400 /1

.4 |/well (or 3 |1 for antagonist. assay I
cisg R 5P esmPH R 1 o, o e SRS, R HE et
amMBhinel @ivak addech3t MBI(ESRRipH 8.8S AaprdBolhmadnizgrie reactor
4% DVSO- contai ning buffer at 4x the final ..
(ESAorroiaming }“@HO‘alflﬁ%?hob%@‘@a?ﬁwéﬁml?%?q e 5Py theginipsted
saniB i@%l'O'lﬁ ]%r' t9RepabaRdl of A PP EE %ﬁﬂ?tié’ﬂﬂ@olﬁ@ﬁ[?@)& e 256,
fluoronetric imagi ng plate reader or FLIPRTM from
Mol ecul ar Devi ces (Sunnyvale, CA) with an excitation
wavel engt h of 488 nrn and an em ssion range of 500 to
560 nm Laser excitation energy was adjusted so that
basal fl uorescence readi ngs were approximately 8, 000
relative fluorescent units (RFU). Cells were then
stinmul ated at roomtenperature with 20 agonists
diluted in assay buffer (15 pl), and RFU were




10

15

20

25

30

30 Method. Male Sprague-Dawl ey rats, initially
wei ghi ng 275-300 g, were used. The aninals were
housed under a 12-hr light/dark cycle under
ontrolled conditions for regular indoor t SbHRo076
WO%%’I’%‘&)%Jand hunidity (555% with food and tggﬁﬁiat er
available 5 ad libitum Foys the three-day treatnent
experiments osnotic mnipunps (Al zet, 2M.1) were
used. . Jhe,punp 1 4dopd fehiCech@idiitd QRS
fk“ﬁﬁgﬁﬁ%%?gh %%’%umgﬁﬁg%e%tglfH%g3%1 sgvo?1%}ance B °
pas@eﬁla&ﬁ(lﬁdgjﬁsﬂt PostIdofin@X p@lgd Ipsg::iﬁeSremme(El,‘%)r df:cmd;mmug invirtofyilised
t he m ni punps on hoar od sanmpl es for ri .
acehylche HBESHETASY @WOF%O’P@%SF- ﬁﬁﬂﬁ%ﬁﬁ E%C‘é’f P%er%é?dg‘;fé 1“’o‘f%me
and! ' €BLBH yVVLEISD! o WeRsheatantihai,end THe til@r was detected
experinents. 10 Surgery and m cr odi al :

Si s
eleaisqsbernigaliysising s pieingm flecdrogdn fanabpise) elick5h-ppdel 5040).
hypnorrn/dorm cum (2 m/kg) and intracerebral guide
cannul as (CMA 12) were stereotaxically inplanted into
Datalpecshitpipanc anpus, positioning the dialysis probe tip

i.n.the ventral. hippocanpu CQ- ' : | 15
in k¢ PiestiSf i imShRRRSATRM A Qb thbah BciPubbelly 1
imrhedisitlyaraeding cémpodnd adinalisteativon sorvdden-tor Wistldeveb for 8ach

mm anterior to bre . lateral .0 oO,mm.. ..
xR RGO RCHE P e P Be ot Gy tioce! Bhgisetion
valh&IRraMeAd fP Lok X Bhé @R Bk phdientetindBagapfutnd5b The

body tenperature of the animls was nonitored by

rectal probe and maintained at 37C. The rats were

if, 8 Qi :Rlin the @83t SonolinsIResl
Th@%ﬂﬁg?%g?nﬁ&z% %gé%i%df M8n t hgﬁeg:ge;/dﬁéfﬁ%tnﬁe eex pZC; ioms nt aS (see
e.gnd oizda) shickiase Gfols t¢ Onigin and Bhih arn agpraied e pxpegmapkal

| engt h), was i nser.t hr a [ =N
nisFARbE OpEl bl ik Sl O g 2F SRR GR Ml 108
dod¥ depaideiteadréan irpthapxiPecdlubir acet githdline lavels itk drajs i Js

probe with filtered Ringer.solution (145 nm NaCl. 3
pre PRI RS0 TR S O RO GOy
clikledl Qéiing BN eigOh @ wthgchr dligseiset chakdteeridedbyna Afpnitive
_ continued for the duration of tgﬁ{exp rinment. at a
impadaan Fockf 456vg. AAEITBRT STRRTICTS. PATRRRPONAFTHOBABE® ni n of
-modink ksation, the experinents were initiated.
Hmﬁ%ﬁ?%%%tes were collected every 20 (30) mn After the

experinments the rats were sacrificed by decapitation,

t heir. aj . frozen and sliced for probe
Exguit! ¢l G ncurclitt S, 30 Analysis of dialysates.

To Qemoadttaleain cdificadf agkta neurepsitinic phie, @i adrysaind of hapresent

. anal ysed by. neans of,. HPLC.wi.t h el ectr ochegmni |
iR P R n g Taate! B pebrGaelfs BOCDORL e, 48
zs@h@ﬁ@ggi;qv&zﬂ, 5 1,3?%1) E,H{Qgﬁplﬁﬂgﬁs&ﬁml,_(zﬁﬁﬁr. eﬁ:ﬁﬁ? mgigjem‘im &

. am ne.: 11 e as cO | (A (0]
formaa 2 468 50 ANPOGER BRPET TRECOL 36 F T PR e vards ar
pla%écpﬁﬁﬁﬂﬁﬁéqugp%l%% bgﬁ%:%js (gtﬁ QafecyHO fbs8RELEEYThe irritation

acetonitrile TpH ¢ ~at a flowrate of 0.5 nm/mn
calk@ by thedhimilis atjcdnabicitonchwmstasiobiphasisiisiaieyplgegponse,

coul. ri C , i gl f naan Pphase (~0-
L T g
10 2nhtad reasents dirad ehuhchiobitation and Tleeicentivar wikseas thessgcond

designed to evaluate the effects of . conpou
PSR Gt B pristy e P ba R I o phai
aréd8itleg BOkigiRsdent pdiRd P ehldhrtiehdviao rdtexs af ndnmeleMeag@ing
novi ng rats. Mal e Wstar rats (280-350 g;
Har | an, Zei st, The Netherlands) were used for the
experinments. Rats were individually housed in plastic
cages (30 x 30 x 40 cm and had ad libitum access to
food and water. Rats were anesthetized using
i soflurane (2% 400 nL/m n N20, 400 tin 02).
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was placed into a stereotaxic frane (Kopf

and home- made | -shaped probes

4 mm exposed surfac

prefronta
Paxi nos and Wt son

Coordi nates for the tip of the probe was nPFC

Each ani nal
i nstrunents,

Hospal

(1982).

the\ﬁgg)u{%% ﬁmp% lﬁf:]émg %tée 1§ﬁgﬁlrd| pag: m%leotgﬁtpg%s

USA) ,

AN 69 nmenbr ane,
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cortex
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anest hesi a.
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P 07/050076
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ﬁd a
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t
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a.mBllﬂﬁ QEUREEpIR Hkingd @b %Jmaﬁa&%&%%@ Eha%é e fd- 9;&11@1@ and

EEK tubing to m croperf

esi c.

Bl wergfestd P§¥J$T§1él? ;T ableyd

usi on punps (CMA

o Reta ghey 1BF

and

20135\ aninliied §pst formatinbiaisoiesy dhpameurs efcamporng axhnw&&red is

5 e

Taﬂﬁt{ m n.

mn intervals into m ni

ng 25 147 i nM Nad ,
mv Mgd 2,

3.0 nmM KCl,
at a flowrate of 1.5
M crodi al ysis sanples were coll ected at 30
-vials containing 55 pL 0.02 M

1.2 mM

[ 0-Scol Mamaasr

form C adndpf gy dete

nal yzed.
(se ?Ets Wer §

re collect

o N of

= hv an__aut

2aC@ENE Chol

aoamted frac

TBmg/kg

ti on

42CcvA 142)
After conp
sacrificed

3hd stored
etion of th
The 30 bra

ab -80 C untd?
ot

e experinme
i NS were re

s the
noved and

20-6 0 maahiten
osi ti oni

(SeQccor di nd

par af or mal d
ng of each
t o Paxi nos

ey de sol uti
pr obe was vg
and Wat son

an (4% nv)
rified hist

(1982), by

.6 The
ol ogi cal |y
maki ng

COI' onal

sectrons of

he brain

ound was dissolved in 10 % _ . _
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E%ﬂﬁ

nESI
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er ent
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mass 5 s

RECLLAMERL Y MM dB G

mﬁ@%ﬁﬁmmln

invanticarmtiedrea gl ef nenjwathdr paiPer ki nEl ner

series 200). Chromatographic separation was perforned

Inst

dbofAﬂlé nl%'é%h?

ruments,

on a reverse-phase 150 x 2.00 mm (4 An) anal ytica
IHMaksRienonenex Synergy MAX- RP, Bester) protected

4—[mnpﬁaym@)é@¢%nﬁ
nu&{)cr??&alﬁne NGl E@Eﬂd ﬁrspgi%:??n

trapurlfle

wat er

uard columm 10

H&Ehenonenex
Bebenyiipepding b

Syner gy

Romy e%@@ﬁﬁ@w%r e

b L&BAd &by mhorfeORS s%a?aqe %s
; grf‘e( ACN),

acetonitril

mixed;if.| Caprescwith fpuaetr@gtwwe PropRrECNHT RA ve lgﬁ‘edlem 155t@ted
Mobi | e phase was run through the systemat a
ow rate of 0.300 nmL/mn by an HPLC punp

us VYR

( Per ki nEl

nmer

I nstrument s,

M5/ M5 system consi sting of a API
and a Turbo lon Spray interface (both from Applied

Bi osyst ens,

t he Net herl ands).
performed in positive ionization node,
vol tage set at 5.5 kV,

series 200 mcro punp)
15The LC/ M5 anal yses were performed using a API

4000

4000 MS/ M5 det ect or

W th

The acqui sitions were

i on spray

the nebulizer gas pressure at

50 psig (on a SCIEX scale 0-90) with a probe
tenperature of 600C. The instrunment was 20 operated
in multiple-reaction-nonitoring (MRM node for
detection of acetylcholine (precursor 146.1 Da

product 86.8 Da).

The collision energy was 21.0 eV,

and the collision gas (nitrogen) pressure was held at

7 (on a SClIEX scale of 0-12).
and quantitated using the Anal yse'

(Applied Biosystem version 1.2).
m crodi al ysis sanples with | ess then 50 % variation
were taken as baseline |levels and set at 100 %
Changes in acetylcholine concentration were expressed

25Two con

Data were cali brated
data system

secuti ve
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180 min of stabilisation,

onstant—fi

ow r at e of

t he

10.60pepsuiendare pespered ok edch datci al ysat es were col | ect ed

every 20 mn.
sacrificed,

acetyl chol

their

i ne (ACh)

brai ns renoved,
for probe placenent verification.
di al ysate acetyl choline
in the dialysates was anal ysed by
means of HPLC with el ectrochem cal

Concent

25 Anal ys
rati on of

detectio

nobi | e phase consisting of 100 nM di sodi um

hydr ogenphosphat e,
nM t et r anmet hyl -

(ESA),

After the experinments the animls were
frozen and sliced

i s of

n using a

2.0 mM octane sulfonic acid, 0.5
30 ammoni um chl ori de and 0. 005% MB
pH 8.0. A pre-colum enzyne reactor (ESA)

contai ni ng i nmobi lised choline oxidase elim nated
choline fromthe injected sanple (10 jil) prior to

separation of ACh on the anal ytica
ACH 250) ; - flowrate 0.35 mM/mn
35C. After the analytica

t hrough a post-colum solid phase reactor

34

col umm

(

(ESA

t enper at ur e-
colum the sanpl e passed

ESA)

cont ai ni ng i nmobi |l i sed acetyl chol i neest erase and

chol i ne oxi dase.

The

| atter

reactor converted ACh to

chol i ne and subsequently choline to betaine and H207.

The |l atter was detected 5el ectrochem ca
pl ati num el ectrode (Anal ytica

5040) .

c

by
el |

using a

ESA, node
Data presentation In single injection

experinments the nean val ue of 3 consecutive ACh
sanpl es i medi ately precedi ng conpound adm ni stration

served as

t he basal |

evel

data were converted to percentage of basa

basal

for each 10 experinment and
(mean
pre-injection values normalized to 100% .

The

data are presented in Figure 25a and 25b. The data
presented in Figure 24 show unexpected drops in the
acetycholine levels (see e.g. 8 ng/kg) which are
difficult to explain and which are ascribed to

experi ment

dependent

acetylcholine levels in the brain.

a

15 uncertainty. Overall,
from exanpl e 2F and 2G show t he sane,

i.e.

i ncrease in the extra-cell ul ar

This pre-

both data sets
a dose

clinical

finding is expected to translate into an inprovenent

in cognitionin a clinica

setti

ng useful e

. g.

in the

treatment of diseases characterised by a cognitive
i npai rnent, such as e.g. Alzheiner's patients,



20 inpairment etc. Exanple 3 Effect on neuropatic
pain To derpnstrate an eff3tacy agai nst neuropathic
pai n, the conpound of the present invention was
tested in the foimalin nodel of neuropathic pain
Clainheur opharm , 48, 25252-263, 2005; Pain, 51, 5-17,
1992]. In this nodel, mce receive an injection of
formalin (4.5 % 20 111) into the plantar surface of

he left hind paw and afte rds e placed .int
1 idoppausd ngafggs %@’a@@l&%@%ﬂﬂ%@éﬁlﬂ%@ foibéidine
observation. The irritation caused by the formalin
injection elicits a characteri bi phasi c

behavi oural response, as quant ed by the anount of
time spent licking the injured paw. The first phase

(-0- 3010 m nutes) represgma~direct chem ca
irritation and noci ceV\/n s the second
(7-20-30 m nutes) is thought to~fFepresent pain of
neuropathic origin. The two phases are se ed by a
HBr ggdlitien edt: vHeh empeimins W%Wagﬁ Pekstip @E 351{?[;&3 at
asgub| 2{00:4/-444006PCT/ DK2007/ 050076 35
apmgﬁéggﬁ%ggg’d#gpﬁggégéiéE%#%QWng the injured pawin
the two phases assesses the effectiveness of test
2. cahpoomngsuridadcedimmetotdrempliwtfich catpombiis characteriskd gihtn
57/ B6 mce (c%. 250) were tested per group. Table 4
HRPws drpigret e IgWGURt of time spent Iicking the
injured paw in the two phases, i.e. 0-5 mnutes and 5
3. ﬁ{%‘c%gqﬂ&hﬁ&'}v%ﬁd?g&l-[j-@fnﬁ%{h&[b}ﬂeH%rle&ﬂﬂaﬂﬁ)phﬁﬂﬁ];ﬁfi&itﬁﬁe of
conmpound adm ni stered is cal culated as the flee base.
Table 4 Vehicle 1.0 ng/kg 2.5 kg 10 ng/ kg
0-5m nutes (sec) 42 37 -

o
DIL-lactic acid addition salt, which compound is characterised by peaks in an XRPD
at approximately 5.30, 8.18, 9.44 and 17.24°26.

4. The compound according to claim 3, which compound is characterised by an

XRPD as depicted in figure 4.

5. The compound, which is 4-[2-(4-methylphenyl-sulfanyl)phenyl jpiperidine
N

jon
glutaric acid addition salt (1:1), which compound is characterised by peaks in an

XRPD at approximately 9.39, 11.70, 14.05 and 14.58°26.



30 37 20-30 mnutes (sec) 41 43 26 6 The data in
table 4 shows that the conpggnd of the present
invention has little 10effect in the first phase

6. THRoagRNhd Agoeding & claies] wiikh combbaid i Bhanderised by an XRPD
noci ception. Mdre notably, the data al so show a cl ear
aagrigtpddn digpeentient decrease in the tinme spent |icking
paws in the second phase indicating an effect of the

7. ﬁ%%ﬂg%t (?,LW%QI%SM—%@%%& }igm@%ﬁiig%(ﬁedgﬁnﬁﬁﬁﬁérm of

neur o ai n.
442- (4- met hyl phenyl sul fanyl) - phé&hlyl i pi peri di ne
hydr obrom de was m xed with m rystalline

econd step nmagnesi um

cellulose in-a first step. In
Stearate was m xed in. Capsqges with four strengths
fnggedhent is stated as

were prepared - the acti 4
the free base 20 36 5 np ng Active
ingredient 12.85 g 64725y 321.2

g Mcrocrystalline
rﬁﬁlollilélagisdeaddition salt (1:1) , which compound is characterised by peaks in an

XRPD at 10.77°, 16.70°, 19.93° and 24.01°20, or at 6.08°, 10.11°, 18.25° and 20.26°
20.

8. The compound according to claim 7, which compound 1s characterised by an XRPD

as depicted in figure 9 or 10.
9. The compound according to any of claims 1-8 for use m therapy.

10. A pharmaceutical composition comprising a compound according to any of claims 1-

8 together with a pharmaceutically acceptable excipient.



2026. 55 g 2034.55 g 1846.85 g Magnesi um stearate 20.6
g 21.2 g 21.9 g Wi ght of mapsule content 206 ng 212
ng 219 ng 10. 000 capsul es were prepared from each

11. Rtehof a 3dmpd@idercdrdinkie agipopolairgs 1-8hh ik hanufacture of a
442- (4- et hyl phenyl - sul f anyl ) phenyl ] pi peri di ne HBr
magsigamegh f@aﬁq tregeah ot fsersa droms clipic Aaie Aratsi gy in

. . 4
RER b BB, SRR BRI At iner o Hesifive
ifphieieso AN dnélanciudin AR T $D ) lse diublyesasiecfRipbea s:lcohol, nicotine
depicted in figure 1. 3. The .caonpound, ichis .
o1 ggrbpRydfaie 1A it AYPSIANGE RRESFH %@@ g ?ﬂgﬁg&a@ [Eicsts, eating

‘ i . Lo / - =
PR 1B, 28 e AoHcR o iR RTRAUS bty posmata
depRBsio.dtBres@oud dssacidted ZvifhiidPolar disdider, conpound
according to claim 3, which conpound is characterised
by an XRPD as depicted in figure 4. 5. The conpound,
which is
412- (4- met hyl phenyl - sul f anyl ) phenyl ] pi peri di ne 38



6. The conpound according to claim5, which conmpound
is characterised by an XRPD aﬁodepicted in figure 8.

7. The conpound, which is ’

442- (4- ret hyl phenyl - sul fanyl ) phenyl ] pi peri di ne

Ml gt B cs dfeRe disk biaRiso Parkidsod)s diseWdd] Saki6Q “%la‘ﬁéfh‘li ahsSiety
characterised by peaks in an XRPD at 10. 77;
19isoglearfgcighanxigtp disgrdentobeeseige cappulsige dlﬁgr% mmsi: dlsorder

e

c Aua ol Inohlat SERTRRNAS, ASREROURRL S By ey SRe

flgure 9 or 10.- 9. The conpound according to any of ~
12 [Tk use df thefoompoasd,ivhitthisda@y(4-iéhylphgivisuéasOphesdl]piperidine

conposition conprising a conpqynd according to any of
clainms 1- 8 together with a pharpaceutically

acceptabl e excipient. 39 11

according to any of clainms 1-8y1n the nmanufacture of

of a di sease from

a nedi canent for the treatg
chroni c pain, depressj In J i al responders,
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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.

17. A compound, which is 4-[2-(4-methylphenyl-sulfanyl)phenyl]piperidine
N

ou
and pharmaceutically acceptable salts thereof in a crystalline form provided said compound is not

4-[2~(4-methylphenylsul fanyl)phenyl]-piperidine hydrochloride addition salt for use in the

treatment of chronic pain.

18. A compound according to claim 17 for use in the treatment of phantom limb pain,r
neuropathic pain, diabetic neuropathy, post-herpetic neuralgia (PIIN), carpal tunnel syndrome
(CTS), HIV neuropathy, complex regional pain syndrome (CPRS), trigeminal neuralgia /
trigeminus neuralgia / tic douloureux, surgical intervention (e.g. post-operative analgesics),
diabetic vasculopathy, capillary resistance or diabetic symptoms associated with insulitis, pain
aséociated with angina, pain associated with menstruation, pain associated with cancer, dental
pain, headache, migraine, tension-type headache, trigeminal neuralgia, temporomandibular
joint syndrome, myofascial pain muscular injury, fibromyalgia syndrome, bone and joint pain
(osteoarthritis), rheumaioid arthritis, theumatoid arthritis and edema resulting from trauma
associated with burns, sprains or fracture bone pain due to osteoarthritis, osteoporosis, bone
metastases or unknown reasons, gout, fibrositis, myofascial pain, thoracic outlet syndromes,
upper back pain or lower back pain (wherein the back pain results from systematic, regional, 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.
19. A compound according to claim 18, wherein said chronic pain 1s neuropathic pain.

20. A compound according to claim 19, wherein said neuropathic pain is selected from
hyperpathia, hyperalgesia, neuropathy, diabetic neuropathy, neuritis, neuraigia,
hyperesthesia, causalgia, and allodynia.



