10

15

20

25

30

Novel therapeutic uses of

4- 2- (4- met hyl phenyl sul fanyl ) - phenyl ] pi peri di ne
w@amkgisend The conpound PCT/DK2008/050064

4-[2- (4-net hyl phenyl sul fanyl ) phenyl ] pi peridine is

di sclosed in the internati orial patent application WO

03/ 029232. The conpound is said to be an inhibitor of

the serotonin transporter, to have affinity for the

Neoebtiverdpawiie nists 8f4c[2-(4Ihasthylpheénsdsalfahybe usef ul

n Adipent of nood disorders, such as major
pgép?g s?%naéﬂ% anxi ety. As shown in the exanples,

however, said conpound is endowed with a broader
pharnacological profile, which nmakes the conmpound
Bgéﬁgpb uhg the treatnent of ot her diseases as well -
tments for whi is a desire. This

pLarTmWB%r‘ [Br(éfrmrtbylp%enalsslkfa@flg%l%slweirﬁhnms disclosed in
thd Er{télﬁd’&)&lg ngﬁgrﬁt Eﬁﬂcg‘gfbﬁ IW&)Q)@ §3?fTh%Q:b%ASSQI{H)@ B tb 'Be an

e treatnent o tional seases nmary o
mhubmend)ﬁ tha sdrntonmetrzenpcmhrmemave tffmity foetht lsmtom&i mt:qsort ZC (5-

t od f the t ment of ADHD, .nel.ancho )
Hydd S0l BeBr o Bro% SSTHIA ey ApBifE i n
de%?d%&@ﬁ%h&’ﬁ]nmét e nethod conprising the adm nistration

of a therapeufically effective amount of

4- [ 2Af( ghorvet inythgéreumypllesuhdwewer,)splieropijoping esrdndbwed antl a

PR g BT PREH TR LRt AT ToHa! b i B

offtherld@saded ad Rell Usabherds fo2 widch there is a desire. This

nmet hyl phenyl sul f anyl ) phenyl ] eridine and acid
ey B . VA6 BT S s

saﬁ&%&% 1r?t e?t"i%ggfgdm?&nai Lhe treatment of for

rea anc I'a, treatnent
resi st ant depreSS|on or reS|duaI synptons in
Sdammasyiafrthel inventienbodi nent, the invention rel ates

to 4s[ %8 (eﬁlé)gﬁi%n@ﬁ ﬁeﬁee {arﬁﬂ)l I%ﬁ}/e!s%t ?Coef‘lﬁyci I}OP 1[11%;%1[6;21%1?&13 é)g

and "acl "hereo und
ADHD, hecldrchaliarerhingdnt ARt ﬂairasrsmlnair Iras,lstaI eatpemt in

resi stant depreSS| on. or_ residual . %ms in, :
de@g‘ﬁ§1@§stp% pcthed g:@p)é)glsmg the a mmlstra‘uon of a therapeutically effective
amount of 4-[2-(4-methylphenylsulfanyl)phenyl]piperidine and acid additions salts
thereof (compound I) to a patient in need thereof.

In one embodiment, the invention relates to the use of 4-[2-(4-
methylphenylsulfanyl)phenyl]piperidine and acid additions salts thereof (compound 1)
in the manufacture of a medicament for the treatment of for the treatment of ADHD,
melancholia, treatment resistant depression or residual symptoms in depression.

In one embodiment, the invention relates to 4-[2-(4-methylphenylsulfanyl)-
phenyl]piperidine and acid additions salts thereof (compound 1) for use in the

treatment of ADHD, melancholia, treatment resistant depression or residual symptoms

in depression.

Figures
Figure 1: X-ray diffraction pattern of the HBr addition salt of compound 1

Figure 2: X-ray diffraction pattern of the HBr addition salt solvate of compound I
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Figure 1. X-ray diffraction pattern of the HBr
addition salt of conpound | Figure 2. X-ray
waledoBnesto on pattern of the HBr addition salt BOI/DER@S/050064
of conpound I Figure 3: X-ray diffraction pattern of
the palmtic acid addition §ﬁlt of conpound | Figure
4. X-ray diffraction pattern of the DL-lactic acid

Fig@di3t ixomysiaffiac@dn sRRROGMNEC balhiigehéd 2ddidoh 83it of compound 1
diffraction pattern of the adipic acid addition salt

Figg_r_eﬂ) Xofa.y@@fﬁxigg@mupa,ttepaqﬁhp Wc‘p@ g éd(@‘giorx.sqltacgf compound |
RS 35 RO S By 85190851

(opBtibann of the fumaric acid addition salt (1:1) of

conmpound | Figure 8. X-ray diffraction pattern of the
Figugtoa -y aleifiactaendpaticemolsthp adipic apyd #idittamnssbuAd) pf @mgpguad 1

T O TON T R

I X-ray diffraction pattern of the malonic acid addition
salt of compound I, b-formFigure 11; X-ra
Fignrerd; &W&?ﬁr@a&lqw%te& okthe ehya|q 3(91da%4d&1‘§bsd'¥tt(i1 dn okggrppound
1 (1:1) of conpound | Figure 12: X-ray diffraction
pattern of the sebacoinic acid addition salt (2:1) of
Figoepyo Xachyldiffiagtiorepal@rn o thaynathinid aad tddnopsdlt @r i odcomheund
succinic acid addition salt (2:1) of conpound | Figure
L @200m0%_ ray diffraction pattern of the L-nalic acid

. I l - . . - 03 I -
FIEREAY" 81T Pl o i SARERHRRL 1o S P B e im
B-$aht (1:1) of conpound I, b-form Figure 16: X-ray

diffraction pattern of the D-tartaric acid addition
Figyiet] 1y X-rpy diffragipmastian of the gxalis agi adgitjomypalyi(}l ) abeqngrpund
[ pattern of the L-aspartic acid addition salt (1:1) of

compound | in mxture with L-aspartic acid
Figure 12: X-ray diffraction pattern of the sebacoinic acid addition salt (2:1) of

compound [

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

Figure 14: X-ray diffraction pattern of the L-malic acid addition salt (1:1) of
compound I, a-form

Figure 15: X-ray diffraction pattern of the L-malic acid addition salt (1:1) of
compound I, B-form

Figure 16: X-ray diffraction pattern of the D-tartaric acid addition salt (1:1) of
compound [

Figure 17: X-ray diffraction pattern of the L-aspartic acid addition salt (1:1) of
compound I in mixture with L-aspartic acid

Figure 18: X-ray diffraction pattern of the L-aspartic acid addition salt hydrate (1:1)
of compound I in mixture with L-aspartic acid

Figure 19: X-ray diffraction pattern of the glutamic acid addition salt (1:1) of
compound I in mixture with glutamic acid monohydrate

Figure 20: X-ray diffraction pattern of the citric acid addition salt (2:1) of compound |
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Figure 18: X-ray diffraction pattern of the L-aspartic
acid addition salt hydrate (1:1) of conpound I in
worRoosarBeo t h L-aspartic acid Figure 19: X-rayPCT/DK2008/050064
diffraction pattern of the glutamc acid addition salt
(1:1) of conmpound | in mxture with glutamc acid
nmonohydrate Figure 20: X-ray diffraction pattern of

Fibie 20t Kria¢ defbréticdshiteinost thaHiC] 6did bidieibn edl ound 1
[Figure 21: X-ray diffraction pattern of th

FigegiZZi rray diffragonaupaueidhe pimsgheréc zoxd addlﬁ«aysalt (1: 1) of
I.f tion pattern of the phosphoric acid addition
C&%ﬂﬁﬁ§fl:1) of conpound | Figure 23: Dopam ne | evels
FigﬁreQBeDbpmhﬁb leetstiexreffuomnl adnexniysdnr alhiinistrafoncaigoatpodnd 1.
re 24 Ichollne |l evel s in prefrontal cortex
Fl&‘ﬂ@r?% atRstr %@@éﬁ le¥els By PreBapalsater upopdinsts sauef compound
1. Acetylcholine levels in the prefrontal cortex and
ventral hi ppocanpus upon adm ni strati on of conpound I
Figui2gertte AR6tyléfolime ievefs i tnpoufmanthl @ntex and ventral hippocampus
attenti.on-defi.cits a(gklnpulsivity I SHR rats.
UPSB AR Of COTPEIIGE t he i nvention The present
F1§ﬁ%@’6t EfBctlogleaimBsudd dihatcHasn-ati GRMAR WRPulkivity WRHI it S
(4- net hyl phenyl sul f anyl ) - phenyl]plperldlne and
pharnaceutlcally acceptabl e_salts thereof. The
Detailed descsiption of the invention
4- %Képr%hh&k&ﬂ%%ﬁwsft@ﬂﬁ@%e Bi"@d}ﬁbd&uﬂe&zhféh ne4 C[j@(J Lhe
phar macol ogi cal profile of conpound | is depicte
methglpbsaipiliesyDphenyd etpeidmesudphainzesdutaeally @We@w;ble sehe

SRR Sl e ot Am A RLBAIPAT AR PSR BRRAGRTS ,

and 3; and it inhibits the CC1 adrenergic receptor.

I n one enbodi nent, said acid addiNion salts are salts
of acids that are nontoxic. Saild sallts include salts
made from organi c acids, such as malleic, fumaric,
benzoi ¢, ascorbic, succinic, oxa
bi s- net hyl enesal i cyli c, neth nesul f oni c,

et hanedi sul foni c, aceti D tartaric,
salicylic, citric, gl , | & mal i c, nalonic,
mandel i ¢, cinnam ¢, ci aconi ¢, ~Naspartic, stearic,

palmtic, itaconic, glycolic, p-am nobenzoic,

o bR 00 nqfeah Apseesghl it
cag-bi rsmmmane@b%yfpllowe.ThSammpgaﬂld mht’mty thd sootbnia andtde
norepinephrine reuptake; it inhibits the serotonin receptors 2A, 2C and 3; and it
inhibits the a-1 adrenergic receptor.

In one embodiment, said acid addition salts are salts of acids that are non-
toxic. Said salts include salts made from organic acids, such as maleic, fumaric,
benzoic, ascorbic, succinic, oxalic, bis-methylenesalicylic, methanesulfonic,
ethanedisulfonic, acetic, propionic, tartaric, salicylic, citric, gluconic, lactic, malic,
malonic, mandelic, cinnamic, citraconic, aspartic, stearic, palmitic, itaconic, glycolic,
p-aminobenzoic, glutamic, benzenesulfonic, theophylline acetic acids, as well as the
8-halotheophyllines, for example 8-bromotheophylline. Said salts may also be made

from inorganic salts, such as hydrobromic, sulfuric, sulfamic, phosphoric and nitric

acids.
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frominorganic salts, such as hydrobrom c, sulfuric,
sul fam c, phosphoric and nitric acids.In one

weedediizent, conpound | is the HBr addition saPCT/DR2@RO50064
enbodi nment, conpound | is the DL-lactic acid addition
salt, and in particular the 1:1 salt. In one
enbodi nent, conpound | is the L-aspartic acid addition
sal tin caBdmibadip@nt,icobipaiind hie tHs ABs adlditior guloNe
enbodi nent, conmpound | is the glutam c acid addition
sal tIn oapgmbadigent.icenparnd his the gleacrttc. acjdhadgliféon salt, and in

ln(‘ﬁ- ?i t,..gompound | is the glutaric acid addition
pagé %tgﬁglisﬁﬁparti cular the 1:1 salt. In one

enbddione Binbodiorgpquothpbund] e pdspmitic aail adamaishit,omd in
sal t, an?ll in particular the 1:1 salt that is found to
paghqudgr the; Il\#gltpol ymor phi ¢ nodifications C C and b of
Whi oy JuBRniBobiMM, I BnBELAPY & thd Quithil BEd TR iof bALLEAd i
base@ on a I ower ’s?orﬂb{lnilclﬁty. I%uoné en%ggc?lnlgnt, e
pacigaparuinel 1l sas. in a purified form The term"purified

L Sh PR sbCwbth B bbb B GBS bl
parti®larRR yagphs of said conpound, as the case may be.

Oral dosage forns, and in particular tablets and
capslnloas embpdinght, snmppeddel is et igloniseacphaddarnssalingndtihe

R PSS B L b G5B A 51 50
of%ﬁcﬁ;ﬁ’i@moﬁﬁ’is bllievsd By 6 RE aR)ssthitl@badel ®n3Abh¥Esolubility.

i ngr edi s are crystalline. I n one enbodi nent,
conpawnd embbgineny,sbalpbiumkel is@r g puefied tsmd Thataring purified
resent inventi.on exi st as, solvates, .i.e rystal s
fofifRanindg GardicHipBL I SeTaRR Sarcniiey i of g Bergonpotinds
or Dl FoEsSi.c. Hagy NPS BsalBdonkuh @ ABEL EdsOMayalcer, in
whi ch case the solvates are often referred'to as
hy dr@tagdosagé famsaaridvie pgrtictilae tabtdty atdesapsrdss, bes ditsnpeeferred
fromother solvents, such as e.qg., ethanpl. acetone
by pricuingiiBe meisTali ougEin: Bhe wr 9Rpdm Byiafion andhe
codR@BELSy Buttet BEmpIRMdE tFRMSHIctEDNd EdpSilafGeis pRifetaBlc@Bat\thd |
typically | oose water as the tenperature is increased

acgie geredinty &e goistedlingu i ena gmbaslingentr eaaaund Eingwsaldise.
A1 5oL DGR L AOIGE, ALY L A
wherein solvent Iilolecules form p.artiof the crystal structure. The solvate may be
formed from water, in which case the solvates are often referred to as hydrates.
Alternatively, the solvates may be formed from other solvents, such as e.g. ethanol,
acetone, or ethyl acetate. The exact amount of solvate often depends on the
conditions. For instance, hydrates will typically loose water as the temperature is
increased or as the relative humidity is decreased. Compounds, which do not change
or which change only little when conditions, such as e.g. humidity change are
generally regarded as better suited for pharmaceutical formulations. It is noted that the
HBr acid addition salt does not form hydrates when precipitated from water whereas
compounds such as the succinate, malate and tatrate acid addition salts do.

Some compounds are hygroscopic, i.e. they absorb water when exposed to

humidity. Hygroscopicity is generally regarded as an undesired property for
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generally regarded as better suited for pharnmaceutica
formulations. It is noted that the HBr acid addition

wa@2008/103es not form hydrates when precipitat edPdT/DRR008/050064

wat er whereas conpounds such as the succinate, nalate
and tatrate acid addition salts do. Sone conpounds are
hygroscopic, i.e. they absorb water when exposed to
compBuAdd, Whidty:gé aSEORkSIntad ihS phefreicelilionl fegaldod, asaaitular
undesi red property forconpounds, which are to be
in grdex Sermadntions.sugihas whlsts i icapsules ohrane gnthedimgny, the invention
[ Lo tions, such as tablets or
m@ﬁ%%%ﬁgégsWhﬁbﬁgqéég%g@ﬂéﬁ?, the invention provides
cry stalosalwiobdyel fornshysgigoaeapliiae hytivehngredieats itdoaBg®eneficial if

forms usin talline active ingredients |t al.so
sapfleertipls peg V%?f yfi?% &@%PQS@H@P@%@ the. ta@?w@érdeﬁ?dt e
paﬁ’ﬂi&ﬁﬁ%%ﬁgﬁ{a?ﬁfe'st&aﬁ% s wal-hertledl ﬂ@@%m& d;aae; bk Rhe

means that the stoic try s well I ne
ionhtmirtgethe sili o thetavie éﬂtvtehe smoh sntégarsyisnch ztshbl,sh]Zt2 i Sl:1:1,

the rati etvve smal | | ntegers, uch as 1:1, 1:
et 1 0§ bipBadiRtE B G Miound /GRS hisert Trpaban fsatriadcTised
crififlspresent invention are well-defined crystals. The
solubility of an active ingredient is also of
si gnl'fe soarbdlgyfob an aétevechgiedieno alio od gignfiwangeasr he Chaye of
doa%%/eefglamf%% Et%réay léa gcfﬁrgPtqm%agtbo%lvlﬁl? la%%#abflﬁé lg(gr?orr%l ({osage forms,
a higerediu®ity bStlﬁQtﬁﬁff@inlgbédEﬁﬁ isepeackatlp bbigevhe nebd Bénkiciabas it
it increases the bio-availability. Sone patients, e.g

ingiegrep (e MerayalbditymonpaRadicnist ¢ g&hqietrlmat@m Inpes ey
d1fffckﬁ tf‘e‘é% aﬂ&gm é[) ] Clietg 3R 0‘?‘28'&‘@ d%l(ﬁl@% Seth &Wa{) tgrtn%tive

erna Ive a I g the or swal’l ow ng
avb [llu@g’ the metdfdriswallowing tabdtsiia oeder alimitathe dolomesd Ian| foradidrop

i s. necessary to have a high concentration of. the
SO&E{OPV% i§ HGFEAYERANAYHA figh copgarTAion Shaie efivggagRdient in the

sol ! &zﬁ&h%gﬁh%t}&l%k Wi dhl oYttt to'?%lec&b‘ﬁgﬁldﬁ&’ As“s%o%%’l‘”ﬂable 3,

In tab actic acid, -aspartl acl d, | utam c
Dhdadtic agldut easpartiaecid, glntinma h@d; gutaot deidddd madnmes adid gddition

aye exceptiona solubility. Crystal forns
Empﬁ%@@ﬁmf “?@1¥L§¥§8h%gﬁ8 processing properties of a
conoyEE] foNesthBach etk Gy SidedrocdsERg pkdpeRRs BPh @ompound.
difficult to handle in a production éenvironnment as

Ne¢qdig foaméfb erybletsdensstorhgrmaorg |d|lff1p@lu Iq handl injaodustionni n g
engprgltqrﬁén f‘étr%uonn Sec%nq%sren?lg}c (? ff%I l‘[ d%laletcorml}{mn pﬁhe exac

(o) ReCsd
crijtgldbirh bak gilen tHNemaBdepaidd. @ ddithd @ﬁld&ﬁinb uﬁ&erﬁzﬂfrﬂowﬁ dalt

wagsrp()r\é\gp1?ale‘[ee(9 IT%e SHhB?rpaemd addition salt of compound I grows needle-shaped,
solvated crystals when precipitated from ethanol, acetic acid and propanol, but
crystals of a non-hydrated form, which are not needle-shaped, when HBr addition salt
is precipitated from water, providing superior filtration properties.

Table 3 also depicts the Resulting pH, i.e. the pH in the saturated solution of
the salt. This property is of importance because moisture can never be completely
avoided during storage and the accumulation of moisture will give rise to a pH

decrease in or on a tablet comprising a low Resulting pH salt, which may decrease

shell life. Moreover, a salt with a low resulting pH may give rise to corrosion of
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sol vated crystals when precipitated from et hanol,
acetic acid and propanol, but crystals of a
woenshydsat ed form which are not needl e- shapeRCT/DRe08/050064
HBr addition salt is precipitated fromwater,
provi di ng superi or f||tratlgp properties. Table 3 al so
depicts the Resulting pH, i.e. the pHin the saturated

prS@HSH tduapmedt it 1aBlcsadrt malibbs wek gR@kayoh STHfdatdRQ4BI&BGRagest
because noi sture can never be conpletely avoi ded

thefuhe NP6t anfeadania aeidaddicion sufsanpobe sperer rihisacspicsy
gl Ve[n ng %mnogd%lé?l't_l g E)P?&?ﬁs tlEit ﬁﬁlr ?@dl\%@]ﬁ ?aﬁ ifita c talline form

nmpri sing ecreas

1n$hﬂichlak iirf @purﬁﬁnfdeﬁomr In zaquthbrt ern\bddhnentl oiid HBs lslhlt hz[sg)epki; in an
may givye rjise to c rr03|on of process_ equ

XyRpPe & shiaRRERT ) YraRALFX 4R Bl - ol BATA 067 s

253 %%Eg,ga%ﬁtin %Q%Eul%&d"ﬁ%r M@hasaa[hdxﬁﬁb% %leﬁ%{e@l iffglf! 0N
sal ts" may be superior in this respect one

enbadiofe kinbodidngng wothpbundl ishiee BlBrlaad:ohcid aflitsaal dalti(h: 1a1m a
crystall|ne form in particular in a purified form

crystdlijpg fem. BnprsdewiEin 2 pasiigd (. dnp furies eppbagignent, said pr-
lactid RYd Mﬁ(ﬁf saﬂ'lfagg@egﬁglgﬁmﬁ(ﬁp zﬁ% 635 FP{;’PM‘”@%QL Y9.44° C?nd

6.08, 14.81, 19 25. 382Q, rtiéular sa
17HB1°28 adnt] ih psrtianlax$RDDaslaciépacid adilition sfailtgias en XRAMaodupicted
. enbodi nent, conmpound | is the DL-lactic acid addition
lnégﬁﬁef 1:1) in a crystalline form in particular in a

pur 319 er%H‘me'nP c@ﬁ%Hﬁﬁ(hf" fs ﬁgﬁoﬁbﬁ@%tamd%'dﬁm%hﬁﬁ i fin a

aC| dition sal’t s peaks i1 n a XRPD
crapd Hox fomat el parﬁcﬂﬁ ma pBtifie® fatd. &mel filrthe? 42Qpdiaredt, ismd L-
articyl gr. sai ctic acjid additio It has an
osRpp e QPR oty e gt a7 hey ol hBBR %@mromately
116657PSINEP, bol op° tz":’sfbohz@%ﬁaﬁﬂ% 1aﬂhtdsaﬁfjlgla§1ﬁ #Nh@ﬂ-m]&ed
in acrystalli'ne form in particular a purit
witloEraspdriic amﬂu]ndshﬁrXRe]?ﬂb asl dqacit:d isgute 1ds paotd emaeliglent, said

addltlon sal.t is uns ate and has. peak: a XRP

L-apprinaarht 15»@%“0861 Jiiein pRledting R%l%ea Torfh g e
eRYdith&H! @i Bakghrlic 388 %El&h@n S hydrB @RS PlaXSth YKRPD at

L-aspartic acid, has an XRPD as depicted in figure 17.
approxamate b 8efi, ﬂrﬁﬁﬂ‘i, 14di0g, ll_‘}@é’@@,randcn paitiduladsiid Lewpatt t

i.s.a hydr articular in a pyrifie m In a,.
a@&mﬁéﬁﬂ@%ﬁ@dwﬁ% 1X%da‘mL§hﬁ -ASBYHF AP %?é.aa%é%ﬁlﬁtaﬁ grPigiat in
ﬁﬁ%gqgte has peaks in a XRPD at approxi mately 7. 80,

80, 14.10, 19.632Q and in particular said _
L- aslpamt icoibadidient, gampaind hig dhagletanwheeid aildigidn walt (:1) in a

crysteﬁf‘g fotnlnc 1naf):artldular n a pur%RE Porms Ir(1:I 8 @ur?hte(re %Imlb(r)]dénle%%J rsa%dls

glutamic acid addition salt has peaks in a XRPD at approximately 7.71°, 14.01°,
19.26°, 22.57°28, and in particular said glutamic acid salt, when mixed with glutamic
acid monohydrate, has an XRPD as depicted in figure 19.

In one embodiment, compound I is the malonic acid addition salt (1:1) in a
crystalline form, in particular in a purified form. In a further embodiment, said
malonic acid addition salt is the o-form and has peaks in a XRPD at approximately
10.77°, 16.70°, 19.93°, 24.01°26, or said malonic acid addition salt is the B-form and
has peaks in a XRPD at approximately 6.08°, 10.11°, 18.25°, 20.26°26 and in

particular said malonic acid addition salt has an XRPD as depicted in figure 9 or 10.
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In one enbodi nent, conmpound | is the glutam c acid
addition salt (1:1) in a crystalline form in
w@20osiicsb@r in a purified form In a further PCT/DK2008/050064
enbodi nent, said glutamic acid addition salt has peaks
in a XRPD at approximately 7Z.71, 14.01, 19. 26,
22.572Q, and in particular said glutamc acid salt,
whenn@n¥ @hbvilinkenglcdhpoingd Bisit granebydidaidaitionaslt an1 kD
as depicted in figure 19. In one enbodi nment, conpound
crystaling frampd) patieulaan @ pasibied fam. dmp further embpgiment, said

Li . ; . ! g f O
oL BB SRR RUBL L8 B LT 1
14.65°1 el B+.$3906) diddn PasicpRAkEd ghitai iRk dlitichalt dxié ARAKEIPD as

10. 77, 16.70, 19.93, 24.0 12Q or said malonic acid
depergidiindiguesa®t is the b-form and has peaks in a XRPD at

appr-axi I ] ; : : and. .

ot T oo aostcht Profe dEemion 81 88 S0 e
traasmele pif diseabes Beyloing Whidde AisalosddDinl WO 0ZIA3QASMENE receptors are

conpound | is the glutaric acid addition salt, (1.1) in
logated &gt JqPaBIReERIRNCIINY HneTeAGHERIONSX gy FANAG BHIDIERHM
e B T ! 3 B AP i g ih OB n
thd dominafedell DabGRGentddn ierampple LEchbarthgaiothpghut bddes, in

aci.d. addition salt has .an XRPD as depicted. in figure .
degdl. bFIRE AhAN Lo E HSPSAEH BYFESIn JRGRTT Gy TcRpgBIARIcY el in
thE"E}‘e%%ntaﬁ Skt @Rl RisTbaEk drdghdlif ﬁﬁ%%@%@h&&%ﬁ%ﬂ&yond

those disclosed in WD 03/029232. 5- Creceptors are

anagoatsesdirepgticdar welbawiaddpyihe treeumanh of d¢psessioacthivlatsi on
xerts tonic inhibitory influence on the.dopan ne
refrifibh e hd fludeb PRSI MM R G Wb iGRP T e ease
[PstehbpRarsiRRaIMBIE., BeVel7-1d8a2@0q)! Eisie Ay RAhdshy @xRRBpOrLE several
show that conpound | does, in deed, bri r%gl about a dose
cligégabridiag shavdreasempmatioreobmirtaginied g SxRlIde pasiprsior to
v, ' r ' . it
SYRLE b RSP SRS b adasis s
refpnké Qrdaanenivedsistai dégdssion; TRIDE ot refacen tieppéssidap [ s shaher.

whj ch i f th ith selecti ,
PYEhBPEN f%%@%é%@‘@% igﬁl%?%ea@{ré?? tﬁ’é@@f#a%“ﬁ%w;s%%% 'e\é_rewgw,ust,
wiieh inkficateb@Rat. c%glgg‘lmds glzing %PRIdGS feﬁg%hg ShitiHEOR %on'ﬂﬁnat ion

several clinical studi how ng a ination o
with 61Hii quidrfeHAnaht SRIsnt, sudteassappgrouod I isousSBRiorahotreatfont of

S A TNy S
rediftht Rprdsgibhact ory depression) [Psychot her.

Data presented in example 2F and 2G show that compound I brings about an
increase in the extracellular level of acetylcholine in the prefrontal cortex and ventral
hippocampus. There is longstanding clinical evidence that increasing the
acetylcholine levels in the brain is a way to treat Alzheimer’s disease and cognitive
impairment in general, cf. the use of acetylcholine esterase inhibitors in the treatment
of Alzheimer’s disease. On this background, compounds of the present invention are
believed to be useful in the treatment of Alzheimer’s disease and cognitive
impairment, and also mood disorders, such as depression associated with Alzheimer’s

disease and cognitive impairment.
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Psychosom, 75, 139-153, 2006]. Mrtazapine is also a
5-HT2 and a 5-HT antagoni st, which indicates that
W@0Up0L3eEs exerting serotonin reuptake inhibitPONDKR008/050064
conmbi nation with 5-HT2 and 5-HT antagoni sm such as
compound | is useful for the treatnent of TRD, i.e.
W ll increase the rem ssion rate for patients
suf f @xédigerft bOOPreRad PRIt Bl SRl t6lapiieehi wih Dat a
presented in exanpl e 2F and 2G show t hat conpound |
anggpprgssantboweh anc BndyRlasia the sense thag they gl [igpepre jog wlinically
y t
re%ggﬁt deglré%lbﬁ]&?kef%}gﬁ ab F\)? gp a% |I%§K/ICIF|)BR?§]§F%Z)\%J kmgtoms
sut:llnai slbe]ﬁdhaﬁﬂjaﬂgestalné cagranyd: nﬂpmmmmt keeivh Snithe progenbe@itext,
way reat Al zheimer's di sease an itiv
th?marl?%ﬁ&e relsrigd fepsapartizl gespopdery diedp ﬂéf‘c%w? %Fﬁ%sﬁ effects
[
o e B s o TR bt o be
usefw enthic dreatarcat bethe evgdmmmmammf nl ad|drt1dnhe the Mterseinn

of.AIz i sease and cognhitive i i.r ment )
Igpie) s H’g r{'gY"sghf’ ‘Ea“ B PRI PF4SE,: B H@é%%%?‘alt energlc
re(‘%g it dﬁ'ta%%?ﬂs Hu@és%e@ﬁﬁ%ﬁnﬁﬂféeéﬁ?ﬂ tlj’s¥§hzlé% 1r 9?8193462007]

gnent 0 epressed patients res
MbreeatmrawetS-Wilt haminhi-Hiep pesganmdns pof &lﬂchnmgu@sng tlﬁﬁ%sent n

t he. sense E& they will éanpro e on cli.ni cfglly
me‘éﬂ“é?%}élFﬁaB‘é e¥eq (Grhaye gsedative AeePaE ARG AR HAVD,
[muﬁop%ﬁﬁ&opt3*3€ﬂ6’ﬁ¥7'pt199ﬂ wl%é%GﬂBr@&n%o%ﬁ@ 16 &b banges

cognitive inmpalrnment renain. he present

trqa@mréptf pautlhb@@pqmdt:me@n I@pla\a@edrtbﬁtérea@@bm of depresaed patients with
di.scu sed effects on the

oo BRROF R roBe b ikl AL BRI The o esont

i nv eﬂﬁtér@ﬁn@éﬁc@ﬁﬂﬁ%&ﬂny disbRlcHSRDUID)Iiflod 6l the ARLNEMMon
of the cognitive inpairnent in addition to the

negeghebaigral digriers caPHit isehegciresed bynbapresense of Rdriad of
so%ﬁm&y&anﬁﬁ@&&ﬁ}eq g s with stﬂcteé r@‘?&ﬁ grog e[oty‘ge

receptor an agon| uces sleep ances
beRayiotrisaADYID GduallP gﬁftg IchiRBOI] or Motaoatret,, buit bﬁnﬁt{)hfﬁ may

Aand 5- HT. Cant agoni sm of the conmpounds of t pr esent
cmﬂvwr%w"ﬁgocg%%@neé?tm@\}%aurff‘élﬂﬁé%o ygl@l&%@ %nt approved by

F]§A§61]Pthb %5 0gr &f)@ﬁ?hDr%%l?}&?E@?Q%@%Pﬂ AR mé@e?mél?éa

wher ef ore conpoun I'S use of the treatment
nomépmamtma keupesp onfdleits, wbich misploriageabdub at intreest imehd  of

B T FRna) 6150 DAPS Deoa MERFH SRt Eepease in the
1etai I%@Ezﬁﬁ hhMbtryns%ﬁ&rs it AN ckape@iee@ct bNRoABRStine in the
tre%?nmgf ADHD [Eur.Neuropsychopharmacol., 12, suppl. 3, 418, 2002]. This
supports the notion that compound I may be used in the treatment of ADHD. In
addition, compounds of the present invention may have a sedative effect due to the a-
1 adrenergic receptor and 5-HT, antagonism discussed above, which is beneficial in
the treatment of ADHD. As shown in example 3 studies in rats show that compound I
reduces hyperactivity, impulsiveness and attention deficits.

Melancholia is a particular subtype of depression often connected to severe

depression; this type of depression is also referred to as melancholic depression.

Melancholia is associated with anxiety, dread of the future, insomnia, and loss of
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neur obehavoi oral disorders. ADHD is characterised by
the presence of a triad of social and comrunicative
WO p@ailtzents with restricted, repetitive or steRCEDKY@8M50064
behavi ours. ADHD usually starts in chil dhood or
adol escence, but synptons conti nue into adul t hood.
At onoxetine is currently the only nonstinul ant
apg@t@té ovepsInds Bt fribit B&h tieatsteiih aafl (AR JiR¥pheise réptake,
05- 222, 2004]. Atom)xetl ne i s a norepinephrine
suel ape.akeeniaiiiing. haye begnishewalie be patfipigar %f&‘@gve jnrthe treatment of
[ e rLen
peliS55 S| g SRRt Bte 1 Do) 08 AhBL 126354, 200
Ad év@lssalf absae cbon@unmdsreaeﬂmgti HiTs areghoatisas incivase the dopamine

)&B_‘Wer e tFel qck:qg Tcé%%%@%{gm?éﬁqqgé g)tg;eg%gltg g%g P(:ttlrvg ?1!:1 gﬁeagl];ent
h b
of%qgaé'lcholﬁl L[Ssy? Q%t&fﬁ ?) 2%6%@1 4 ajj d£ TRUNY the pRY be

used int eat men i on, Conpounds

ad®dnetdie rqeepoemid 5-mmemhtag6m@fmoflnlw/@m@@ﬁdj@¢ﬂ the pekérdivention
due to the CC 1 adrener c receptor and 5-HT
is ghiteslidne Spipdosaplisstrepprlaelofhiadd compPEde piegisaiul imthe ne

tréa?ﬁé{t%ﬁg{ﬁlﬁfﬁhcﬁ@'“) As shovvn in exanple 3 studies in

rats at conpound | reduces hyperactivity,
i nmp Lllnsmv embsginand tad heotticarproefleca tsthoMédrathe hodtivent f a

tlc u e of de ssion often, connected.to
A BRI P&y ho B edRtenf s SR TSR Ibg s e PO G i,
deﬁa?‘é‘sﬁﬁﬁ afe Rt c@ﬁipﬁ@ﬁq Qhd £ArRiBRIESSH M th%ﬁb&ﬂ&%ﬁ& effedtive
associ ated with anxi ea]i&peiread of the future,

anqvid nhd-82- (e thydgienpls )ph@yllempldm@dtgdtahlétaddmhnbsetlts

on| n. hr| u

g S hRBaR ! B ERpRiA] A RS R SR LSRR EHE LA Baticn

bed frdatedl RF aBf SRGE b¥® el IRtddNBsché® daiiitial Bf bdeAdia@Rbs dWritth
severe depression and nel ancholia [Depres. Anxiety,

sanddis®eR.54, 2000] . As di scussed above, conpounds

I

ehor Brarats iy e At R PRl T, PARRI AR k!
anedune of aboat 0.001 ttEaHduemmgtkgdfodWe@gm pott dasy. [ Psychphar m
Bul |, 39, 147-166, 2006]. Addi {({l

onal ly, the - |
adr eh&fRiTH OFd e is 1ArkE Bnerok ?@g%ﬁ}l%(m%lf Syahgut 100 mo/ke
bdd &y, pRgcrb! Sdei}ﬁ lbdh‘(@rﬂ)t 119Qbdiit SBXRSKE BHdy Rcidfi
2 %‘ﬂg’ér %y g er%g or e Sal Conpounglggaée L)tse?ﬂgﬁ e
daiynactdmmstar@hmmntor oforgrdbsmgehoich as 1 Itm 3 dosagesriiddicreaitdosage
he invention provides. a for the treatnment
WG BR SBREReY ABATRERe PO BUANE dipras Soi g and
g8l SRliticHYSRhO {ibjdcd (rEABd, Qﬁec'heﬁﬁ‘re ahB8cvERiNOFhe @BRiiist NI
the adm nistration of a therapeutically effective
treated and any concomitant diseases to be treated and other factors evident to those
skilled in the art.

A typical oral dosage for adults is in the range of 1-100 mg/day of a compound
of the present invention, such as 1-30 mg/day, 5-25 mg/day or 5-60 mg/day. This may
typically be achieved by the administration of 0.1- 60 mg, such as 0.1-50 mg, 1-25
mg, 1-35 mg, such as 1, 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55 or 60 mg of
compound I once or twice daily.

A "therapeutically effective amount" of a compound as used herein means an

amount sufficient to cure, alleviate or partially arrest the clinical manifestations of a

given disease and its complications in a therapeutic intervention comprising the
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amount of
4-[ 2- (4- met hyl phenyl sul f anyl ) phenyl ] pi peri di ne and

wa@edod/ 136 t i ons salts thereof (conpound |) to BCPRKR@RDS0064
in need thereof. In one enbodi nent, said patient being
treated for any of the above1 i sted di seases has
initially been di agnosed wt IQ said disease. In an

adedTRIQEHIBRNG S, sald @ nRR® UWadburtt ABeduawetac@mpish this is defined
adm ni stered in an anpunt of about 0.001 to about 100

aspgfrekapenaenly wilicgfite popungayhe rermyaseigrcludesameisdagydlicisntty

/
cuf g b AN Bl T AR i mah B FaR of S0 TR Bt g
complicaridisdy awehighint a@ﬁpmisatyg thaddiniisttaioadf kaid eampolindIor e
%&g‘éges suc as 1 to 3 de S%rﬁ’ The exact gc@%{%e Wi | |
ﬁamab%tﬁ fach pumgewyll denandrem rese v hINStdseAseRT,
. t

inh SR pPAE I R sORRRERES e SOCHC 1 90 B pstood tha
detaymihihg em apprepii e dasage ary b(ecanhlcamct g ougeasgsritentagon, by
trea dan er factor ent tothoesklll d
COPR{EIC, ;‘FE a2t WFXQPGS&PQ@% ylereny oy, iy e mathiy, “fqﬂ%h is all
wilaRge &tim:!lr}l&@lls'@dj@é{n&f @s&%ﬂ)ound of the present

i nvention, 'such as 1-30 rTg/day 5-25 nyg/day or 5-60

rrg/ dEhy. tefPh i'tgeatmyntt' y@ql Yadalipg'bes usch h@l‘@mnba}nsﬂhﬁemanagement and

o Qhh B, Rhpc ool 4B GG, k¥ T by

d1§<§der5®he Rmas inBhde® t@lﬁlcﬁl@mtmﬂ sbedﬁﬁﬁﬁoﬂfeatm&rﬁﬁ fotal diven
"therapeutically effective anpunt” of a conmpound as

coaéé@n Hesme Wik At BatigAt e llRring greh 8 adatinip@ationrd the active

co%lgloﬁiﬂl g egfateoﬁr %&71@1&) omsr cglﬁli)h&ﬂﬁ)ng’ ! tg 'Elie{églthe progression of the

esta ions 0O gl ven ease an
digcasy ldisoader oneoriditica, thateapetidi elicfithe swﬁpib'm@ rand oompliGitiogs,
t headm ni strati on of sai d_.conpound. am)unt adequat e

andPr i@ eyRI9r FUmnaty e diseaigs disrgery 009%195 gevel @ai lgfevent the
co%tifti%ﬁt WHE RPN tion TS be @R A0S ad ﬂl%ln"x'egﬁéetﬁgﬁ? YRY Rare of a

sufficient to cure, alleviate or partialfy arrest the
patiemntrfoc the pugmisé eﬁd;canbammg tof diseagé, wenditips.easksoaded and sicludes

| i i t t t i Si th
g SRS PRt et S 6 et Pls el e mmlompr
cORRARRISPRSRethélLs, FSPRNGRpHIEN $2Y Rhd fitrbuld@uraive)

disease or injury as well as the weight and general
treptraend absf (WO P&l 9ép¢ct Of the\mveintlb@ Thedatisntde e tated is

det aﬁﬁm nin n_ ap e may be achi eved

TELET: 4 manima [P L 3 hall .
pUSI routine e perlmant {n ?? y constructing a

mat rlinYoneenmbalinest, andink eatonnglatisftd elcant opei[Di(4 i n the
mg‘glalylrplhenylsvl\ﬁflag}bl)fl)hsenyl]p1per1d1ne and acid additions salts thereof (compound 1)
in the manufacture of a medicament for the treatment of for the treatment of ADHD,
melancholia, treatment resistant depression or residual symptoms in depression.

In one embodiment, the invention relates to 4-[2-(4-methylphenylsulfanyl)-
phenyl]piperidine and acid additions salts thereof (compound 1) for use in the
treatment of ADHD, melancholia, treatment resistant depression or residual symptoms
in depression.

The compounds of the present invention may be administered alone as a pure

compound or in combination with pharmaceutically acceptable carriers or excipients,

in either single or multiple doses. The pharmaceutical compositions according to the



10

15

20

25

30

within the ordinary skills of a trained physician. The
term"treatnent” and "treating" as used herein neans
wo bmsmeasepenent and care of a patient for the PUr/pES@®S/050064
of conbating a condition, such as a disease or a
di sorder. The termis intenqqd to include the ful
spectrum of treatnents for a given condition from
inVétitioh nﬁdyeoemahh@latedivﬁtkgpﬂahﬁﬁdengcalmbeﬁaaladﬁheﬁssk dahiémas
of the active conpound to alleviate the synptons or
welbapinycakdrdnewniadiuyantagnd ercipiey eacspistanest with gonventional
teg‘kﬁcﬁ%§ Su hdelﬁff&sggﬁscﬂ)rse(;l: ﬁlnlg%thfng{bn TRe ?!:ilef? d AL DrRNick %k I ef
e synptons and conpl I cat1 ofis, and/or to cure or
Plakinadynae €dithe, deseas & d. dviadd PelishingandidsicanPAas 199, |
as tg prevent the condition, erein preyentjion |s to
be uﬂlfér@f%%ﬁ&u%\%ﬁ?ﬁ@P%ﬁ%f&éﬁﬁhmge %Hﬁ’al%éélﬂﬁé qslrnuift f ent
. . C .
R R LR Dt S e AR
(rretidivebsaipodrsdblingualr essderntahenoase¢rnalf irtttapersipngsd, ormginal

r compl.ications. .Nonet hel.ess, proph tic.
R R G e R
intr R r$8H 268k &h@SRE EJutObeihd Brefdie@nttivaN be TBSrePRtddandt tho

be treated is preferably a manmal, in particular a

prefigrrad rive¢ will depsnd e thengrogiareenditiarhand age efitheanbicel tatbes
Lo 4-12-.(.4- . _
treﬁsquhg,h%ﬁﬁf;{ﬁ% Bétlglpfélﬁ(%}ﬁ?rbkoe eyﬁrﬁaé%d p%lldi tg‘? active rll%grs%llelg chosen.

addi rHaemsccatitd]l Sotipesiaeds fo£ orpadhthisihtibmirichgle solid dosage
manuf acture of a nedi canent for the treatnent of for

fofragsycha@s carsgtes grblasHDagers| RiHeHeranges, ppwdersend granules. Where

i.Sta [ aresi-dyal synptons in
q%ﬁ%?%%@?%Xg%thgﬁéggﬁgﬁgﬁﬁ%ﬁ%&'the i nvention rel ates
t 0 4:ifRid(dsapetibyhpfoe oydl admfragiydtipn igpheteysojupiope rendilgiens,
and acid additions salts thereof (conpound |I) for use
SUSPETEIQES.1SYRRE ARKEIGYS- ADHD, nel anchol i a, treat nent

r esi ﬁ{aﬁﬂﬁceqﬁ&[l %51% 841tiSs ff){egéfngﬁ@}al §d’1ﬂ'ﬁltis@ﬁ§oﬁ thelude sterile

depression. The conpounds the present invention may
aqoeowscunil mosdgeicews ia)cotableas luiops rdispeipe LudpaIsions or emulsions

conpi natiion with pharmaceutical |l y. acce ble carriers
oGl oI R Rer T FRaR LR S Y U088 The
difleadioRGRIk kE@e. conmposi tions according to theinvention
may be fornulated with pharnaceutically acceptable

car rQessugiablgiadpenisisatipn feny inglide AypRositeteskypsaps, ointments,
adj uvant.s, and exci pi ents i.n_accordance with

b EE AR R R DR bR ee i s el osed i n
Rem @@tvehienily)@hSedrefi@dotthBridchiice aefadiaisteRa)n a LQit

dqgggjet flggpg épr%&?rigr s(zﬁd (:Eodn'lf)ougl/ﬁg 11; aFr)lua?lll(i)uSﬁrt] Iofn gbo%?b.’l tg %8tn?grj such as
I mg, 5 mg 10 mg, 15 mg, 20 mg, 25 mg, 30 or 35 mg of compound I.

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

glucose. The aqueous solutions are particularly suitable for intravenous,
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The pharmaceutical conpositions nmay be specifically
formul ated for adm nistration by any suitable route

W@ mR/1886d he oral, rectal, nasal, pul nonary, tBEI/DER008/050064

(i ncl udi ng buccal and sublingual), transdernal
i ntraci sternal, |ntraper|toq3al vagi nal and
par ent er al (|nclud|ng subcutaneous i ntranuscul ar,
1nlr£1’hﬁs’it:hfa€%bcuthﬂébﬁ@k(ﬁﬂfhﬁ‘ép@ﬁdndaﬂhdlﬁﬁl@’[ﬁﬁbﬁ THRW®ile hd{i%ous
oral route being preferred. It will be appreciated
mediaemploged a@faélrrﬁ@fglmyatl@lm stagéqse irehplquehknayenierthpse
and age of the subject to be treated, the
Skﬁ%@ﬂ#g{o ‘the condition to be treated and the active
I ngradiabRtphalsenticaPhatiordetl idciakrt s oligpdisidnisasr il feay, sterﬂe
oral adm nistration include solid dosage forns sucq
aqugQys s RYIon prg vaQus ogganietd ventsy. Examples o Espjidcarniggy gisrlactose,
r ! Boarl d
o S ey oM JRE SRR, Sror PPt S SmBERARA
steagate, rstesitic atidand ilovednadley] stietst ofamBylosmiilxgamples of liquid carriers

suspensi o nd . el.ixi eut.i cal
g GBS Bt B Bt e B e R AC T e
og}ﬁ(ﬁc%ﬂh?leﬁg HEPWatef ”ﬂle%ﬁﬁﬂé&ﬁ’t‘ﬂ&l béﬁlﬁ@stit@&ls%ﬁﬁéd%y &hdbining
| spersi ons, suspensions or enulsions as well

the t:@mpméldpr\ﬁbtemertt@nmdrtleecpm@mmeultlezd apeepétbéy ¢arleers are then
ect abl | ution rsio
é‘ hr eardngrdlls egeéll ma Vd’thelSﬁll oglt’dlpg%gege S osrugt%bllg ﬁ‘%rl ‘[ng glsclo 38 routes of
adsMpReStidOr i es, sprays, ointnments, crenes, gels,
i nhal ants, dermal patches, 'nplants etc.

ConviEHMeHtiogs of the PESeR SRYFESIOB Fuitable fonQehadmiigiagon may be
pr@&meﬂ'aﬁ ?s%reege urﬂts%u&pﬁg ca%?tﬁ@%%rut%ﬂ%{p &at%ﬂt gfe)tg a? ai d

conpounds 1 n an anount such as

pl‘&dﬁﬂ@‘mlﬂfedr@ldlﬁ}lt nﬁthe hbtivipingi2dieng and Svhid, mﬁ;@m@kuda 2 suijabdd
conpound | parenteral out es such

eXiC}Pﬂfi“évFéﬁ%‘E’é‘ﬁOfF ¢ grally @xpilable, tormplaieny may Eﬁ'&l the fpyef a
p R B Shh@bd, %oluusﬁ lofald kxns@&%ﬁsmadr ﬁedd@ otrBSn-%gt B :H uid, or

about alf the dose enployed for oral adm ni
zmﬁnkmaaﬂenbewabraﬂmﬂhq&ﬁﬁmmﬂmnn sol uti ons of the

und.. f t.he in tion in.ster.ile, agueous solu ,
DB SO bpPeieyf e o adird o pa AR e Rl s dibet.
c. @rplzib@@'i‘df’ﬁ hid| gelivic R&psQMAh PY&Mer cPellc@@HR O HElfdthi ONS
shoul d be suitably buffered if necessary and the

trchqr zdigeuéhe ampuritof selidiearser mayvakibet wilt hsugllﬁ b¢ &oant
abou% iSn mgCEo 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 ordinary
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

compatible with the active ingredients.
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gl ucose. The aqueous solutions are particularly
suitable for intravenous,intranuscul ar, subcutaneous
wa@easiinss@aper i t oneal adm ni stration. The steriPEI/DK2008/050064
aqueous nedi a enployed are all readily avail abl e by
standard techni ques known tqg,those skilled in the art.
Sui tabl e pharnmaceutical carriers include inert solid
di | uessleotorhpidieg & comp&irndl (ﬂ“tl%l;lbk%wﬂﬁ irfehtidr DBy BB Prepared by
vari ous organi c solvents. es of solid carriers
M 4 BRWES €omprping s sampsawied Wsth migrperysitinerceiiyloseing
LSS R BRFE AT 00 BTN By Ry, i
capxAelag de @b loluiagiubydmeans oif @ rsﬁ1tahiep1gyfetlp Typraliytcapdulles will

coRRNE 0 2 pA0 ) 855 BempaEHe ! dpraebinn cHHE: SO Sy b o0
1 6APBH 10 PDS L1 OB rABTRER i A TTRRUAG AL, Lo

i nvention and armace |ca accept riers
usad & ¢dm@nn1mﬁh5dddlyfeaurﬁ nDsteR2ednd A5 mgvara @mypoohd 06 degecsent

. forns .suitable far the di scl osed routes of
IHWOR S # ML dgree | ations of the present invention

sui tadM ok @b 18] e@ﬁo@%ﬁb@ﬁfeﬁ&rb@ By QRYo IRBigRhEsaNE E%‘ﬁjgré'(ﬁent
di screte units such as capsules or tablets, each

an_d‘m’@%bln Iaﬁ@twem@m feqfﬁhm@dV@ﬁﬁunme@tﬁom peef@rablw\;séerlle water,
R e iy e b SR ReD8l B Eend fiting i

suft%lmalh@bul@@ 8r vial. By kiitdbleaddaive @ﬁv@t@ﬁMse@ lin the art may
ar anul es, a solution or SUSFGnSl on 1 n an aqueous or

er?élﬁe%.qu@b%ﬁstomcw pEENtp PreArvalyes Mt deptsopiCwat er - i n- oi |
I q%&n cm'ljldslI e[gf ?1€1|ler Be §(ﬁ£lln%te?@c[ 5101% 0 1‘?1 c{déﬁ)ﬂéﬂgﬁ éxgtglainother

adn1n|s ration, € preparation nay
thaiapamdalﬂmacawhabﬁhpgeduatwheﬁaucanswbeomlpommsdﬁry @thepbé | et
farm or he f rn1of a troche or anmpunt

ada%m@@rffdosl@aft%r}e@w YRy saauegiablyt Eygmpley ﬁﬁ?ﬂape%@a ¥ gitve
O%ﬁfe%ﬂﬁdszéhlgﬂ nha aﬂb{t}ﬂﬁgoe%uQ% bk fcofﬁb e8\With GRIJoLBd 1imised,

preparati on may formof a syrup,
sedatines Dohyprmoﬁst sgal atbmeochappmlee apficatvalshnte, sunf ectaatvitregine,

ch as, an ,aqueous or nonagueou
valgrdaiid Siea sk BRPET: Fabpwn e by o8l sbitk Squyes
litAhud; %pﬁtﬁﬁe@% H8s, D& £0ddpativ dddnRisnBar D] 4 M(ﬁtreat
and/or diluents ollomed by the conpression of t

AR, gpeh asmt@n@mmemswomnnmmmmth@ mﬁnﬂeket@suanpl es

metilyl%ﬂé Hqal tar‘?d amp eltalml{l%gt Sth&5H 1[1Ie;§’rgssan S, flch as mirtazapine,

mianserin and buproprion; hormones, such as T3, estrogen, DHEA and testosterone;
atypical antipsychotics, such as olanzapine and aripiprazole; typical antipsychotics,
such as haloperidol; drugs to treat Alzheimer's diseases, such as cholinesterase
inhibitors and memantine, folate; S-Adenosyl-Methionine; immunmodulators, such as
interferons; opiates, such as buprenorphins; angiotensin II receptor 1 antagonists (ATI
antagonists); ACE inhibitors; statins; and alphal adrenergic antagonist , such as
prazosin.

Compound I may be prepared as outlined in WO 2003/029232 or in WO
2007/144006. Different salts may be achieved by addition of an appropriate acid to
the free base followed by precipitation. Precipitation may be brought about by e.g.

cooling, removal of solvent, addition of another solvent or a mixture thereof.
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starch, potato starch, talcum nmagnesium stearate,
gel atine, |actose, guns, and the |like. Any other
w@adjosuesses or additives usually used for such poUr/pES@S/050064
such as col ourings, flavourings, preservatives etc.
may be used provi ded that tqu are conpatible with the
active ingredients. Capsul es conprising a conpound of
the QN egeRhcdsPieRtingHhubhyatofs Patdebgdichior¥l Xdishiéhts, cited
powder conprising said conpound with mcrocrystalline
hegain pigl hpsebyanerrpergivd yuricsnsa iatheir sadrepy detodhg HnpsoRAdRat as
. | NAad: |
R, SRR ARDN S RAP I LSRRI o
refeyguice ahd werecspsuheia itsichlirecohiqreinge e 2Ex20%m @kteat permitted by
conmpound of the present invention, such as 0.5-1.0%
law), gegandlgsy o pay GePegriply e vVide b BRpyBaRE OB P! PaECYpEdagHments
) NV, [ se strengths can be used to conveniently
]n%gV$§%?g%?K%$ﬁio, 15, 20 and 25 ng of a conpound of
t he Preasenf thertommt ‘fadrand flard’ amdi‘thed @asd genifap referedslintheons

for ipjecti.ong may be prepared b i ssol vin he
cozfi YR gBE M cafdn BOSG: 1cen s oest PTG Gpgulgand
thé PRirAOkMER ot @ isk MBedéPRorciR R LRAAP yntPdRiiéd By Y&t For
adjusting the solution to the desired vol une, _
exgmple, thegihnaget'the conipatndris dmbk finderstongl dstreferringuiiotvatibes
" oul s vials. An ui.tabl e.additive .
BEROLIET ablieih Tnban O Her b AR SR Sablet Gmisas ogmrisas
inflioaegi ty agents, preservatives, antioxidants, etc.
Conmpound | may either be adm nistered alone or in )
cont &S herwiseHndirdehet oxperapespravadadyicedn pipacpresentative
of SRR e PR DRLY R, SRR Bt IR B Bigp it
reqfect toer mpedil Ardadtbyorantdsveneangmbedenybderet tavayo provide a

advant ageousl y be conbi ned with. cqonmpound | include .

COET ARG PBFOHY PR ARG TS e WO&&@S&%{Z ghotlz episeappropriate).
ant I HRNYUL AR horchl6 MarfSash BTRF BN (0 Bl B Qs s
topi ramat e, gabapentin,” carbanaZepi ne; nood

sush abi'donpersmgsthavag,’ ‘imdiding,” dopamiangngi witt refgences tocim
as dopay ne agoni sts and L-Dopa; drugs to treat ADHD,

oI B S eLES as BT DB SRITH 2k Sl appeiCor AP the

inb@Rhithdt corkRAd NRondT&E BSLRERI dtate “aidtaaiTPNeE AAPrives” that
ot her antidepressants, such as mrtazapine, manserin

pagiichlay phamesat poelempeis.ovess otheueise algtettdr clogrly egriradiddEry

cot egct éeeStaQ g’(}n? I 3%on e‘é rﬁ)ieg%:ere%p L4 bt Crhs‘i)r} | C3Artic l‘icrh 1&Fent
olan a%ﬂ he ang ar icgl %r azole;, %Sygl CAP Tt ¥ psy%?ﬁo? fee”

shetldbeamdbdioopas ki descaibi@sa dnposiidh cohdhi@igndtha clement,

di seases, such as cholinesterase
unless otherwise stated or clearly contradicted by context).

Examples

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

X-Ray Diffractometer using CuKy,; radiation. The samples were measured in
reflection mode in the 208-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.
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i nhi bitors and nmemantine, fol ate;

S- Adenosyl - Met hi oni ne; 1 munnodul ators, such as
wo pdoenissons; opi ates, such as buprenorphi ns; PCT/DK2008/050064

angiotensin Il receptor 1 antagonists (ATI

ant agoni sts); ACE i nhi bi tors; st atins; and al pha 1

adrenergi c antagoni st , such”as prazosin. Conpound I

may be prepared as outlined in WO 2003/029232 or in WO

2007/144006. Different salts may be achieved by
Exganpile | o HBgpalpef compasndilate acid to the free base

i fati\0
T{)&’Ai %ﬁ@%’ th?&géﬂdps'h ﬁ‘ﬁ o te n@%ﬁﬂrog n%gacp i f@olo@ﬂs%lfanyl-
phaddi)pipenidoik- lacmbdsqucacidveehibtl edler @ an oit waeaddedrsddimlAIFB3 wt-
ref erences, including publications, patent

"o MARGRAS ! Mo BAY b , MERGE Y Fiet ¢ ﬁgawhﬁa}- &yipr final
addRRAROLALESh Rk i ShANKSo 90 LNl P! 18 GHolrARLahd e

sane extent as eac erence were individua and
wntl}[rhfwm amhhﬁayysedu by ¢Hilédandoif bet ¢ametpd naredd by-% efbrne AcOH

seforth t et th
i e e st Pt SRl 25 Soikne i -2
T&?l@@lfﬁiyﬁbﬁer@ﬂd)oyb&ﬁﬁné REROPBHALd @r&dipiRat. tA fE#loRE hour at 25 °C

docunents ma el sewher e herein. The use of the terns
the aﬁclgmwrawn is addedt 398 mighethgliethet. Mtirmed srcontiruedfot dnwther

hO&lB ﬁ%f o1 %{8 p{(g(ﬁlgf: 1S ésolag%qw] H%aﬁ\éeﬂ%é SC} A tﬁ éﬁ)ﬁﬁl@ ﬁethly%ﬁther and
drisgdlie sscuahharagi seovend peraTBe hbBiomidd ofcdod@foluid I was isolated
contradi cted by context. For exanple, the phrase "the
asdﬂﬁiﬁcmh@l-" is to be understood as referring to various
"conpounds” of the invention or particular described
aspect, unless otherw se indicated. Unless otherw se
E;ialndjle:alb EldBr salk bf exmw@iunddl ues provi ded herein are

res ntative of corresponding approxi mate val ues
2- (4é OéVlS /t)ézﬁl@’?b%ﬂﬁl ary val ues provided with

In a%ﬁ%ﬁtmﬁ'%eﬁ cQ@errEd FULBF NEREHLp R0l TBAS %M@“?ﬁ 151§ 3 Peished

consi dered to al so provide a correspon I ng appf oxI mat e
witte aistogenréomt2) nmindief.i 4 Meby1Beabenethit] @heg. & . 2pprlpprs atdedl and

g 2REr Rt Age [ e Lino e RORE e mRRE e o

wa @Iy AUAH as 1RE lasﬁl%ﬁétaﬁtnTHQreaMdﬂkwﬁseéx%ﬂ{%ﬁﬁﬁt difingn
el ement or elements is intended to provide support for

tempetiatvire e @fslpe ttacoon meperst toof0°Chdhiemeashivh onxtuteawvas then
[ nsi st s essentlall of ,

hoagg éi‘ﬁa& ﬁnr Py %E S]Is*@sma‘:t“ﬂ%fmb%lf pevdosledianRe or

teﬁh@tﬁﬁﬁ‘é %thﬁgllcgét% (@Lﬁ@ﬁ%&%d%ﬁ@%&&oﬁg s&digifch¥bride solution

ntradi cte
(15%, 2.5L). The m1xture was stirred for 20 minutes. The aqueous phase was

separated and extracted with another portion of ethyl acetate (2L). The aqueous 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 methanol was added until a clear red solution was obtained. The

solution was cooled slowly to room temperature while seeded. The product
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context (e.g., a conposition described herein as
conprising a particular el enment should be understood
wa@sooalisBeaescri bi ng a conposition consi sting OPCT/DER008/050064
el ement, unless otherw se stated or clearly
contradicted by context). nples Anal yti cal nethods
X- Ray powder dlffractograns XRPD) were neasured on a
criiiad agtak ol whitdRey{talEReEy<wBaYisddhtll b ¢l @drRined tedsh@l with
CuKai radiation. The sanples were neasured in
methfncd and grichaid®°Crin g vacuip peangmtib cawtans wisighan
X celerator detector. Elenental conposition (CHN) was
nmeasured on an El enmentar Vario EL instrunent from

E tﬁjzleﬂﬁj?klr@fy#m#lﬁolﬂlszﬁ%n?f) pﬁ@zﬂplﬁpéé’@ﬁn—l} seebIPlareach

measurenent, and the results are ql ven as nean val ues

Inggfstigige repstos @ﬂé@féﬂfﬁ@gwm Z(t-wlyisrfagah trhenyl dserpisiata0de,

2. h%n{);lé%/ag 5\.?5%@ &ﬁioﬁ th }gtﬁlfef (slaff}s p% e&p@%%r@qomﬁﬁﬂ %% hexane

(2p5mer 2.d6meb lwas aﬂm«Wer ¢0 anm@teset(hﬂy aesﬂale rexaﬁeranwas hotwad.
added 545 ml of 33 w- %)HBr in AcCH ( Nk
ThegpsenstpR;veas g ey 50r91| aha@@e@éel@%@wé? ?ﬁd £ e(eol?d fhayn to

RO HeAb Ry Rt R DR o PRRIA e £ 10 fE oo
adayd WPl fatcand fasteriedn ©o mbﬁ@reténmafaeura Jvabtke o HaRsw L40°BC BHlen
nust be added. Ot herwi se the m xture is cooled to 25

the Gantadi hay 2ohe tcpchm@l@tnomn(@aspwarmed to 0°C and 1M HCI (lL) was

R krGee ekl Eai{d ?@egsf&@eﬁ%%" piegwes Separated
and 4RSI QAlnlcthy2ddetle PO, he BlGhRPhELDNcre bbbl ehd S

cont i nued for "anot her product 1Is
exitrsdkded sogiuni ¢htloradd sohytiond$ Fisd 11). tThe 46niv phase was dried over

B A e S

et§é?|(2§b mEX @ﬁﬂ)hﬁetje@ OHBDn%@ |1ﬂ arptac‘ﬁﬁfﬁﬂﬁi‘éﬁ dt 40°C until constant
2-(4-tolylsul fanyl)-phenyl bromde In a stirred

weightr ogen covered reactor N-nethyl-pyrrolidone, NW
(4.5L) was flushed with nitrogen for 20 m nutes.
4- Met hyl benzenet hi ol (90Qg, 7.25npl) was added and

Edpen 2 o@lﬁﬂﬁﬂﬁ%ﬁ!@%ﬁlﬂ% Zde%ﬁgﬂ%a%o;ﬁanl ). Potassi um

tert- butOX|de was finally added as the

Triifasroacetie acid (2. krgw é24r9@mi) ﬁtrmlrtrlwéls'lselmft (362 gr X1l iwag charged in
a reactor with an efficient stirrer. Ethyl 4-hydroxy-4-(2-(4-tolylsulfanyl)phenyl)-

piperidin-1-carboxylate (462g, 1.24mol) was added via a powder funnel in portions.
The reaction was slightly exothermic. The temperature rose to 50°C. After the
addition was finalised the reaction mixture was warmed to 60°C for 18 hours. The
reaction mixture was cooled down to room temperature. Toluene (750mL) and water
(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.
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tenperature rise of the reaction mxture to 70C. The

reaction m xture was then heated to 120C for 2 - 3
whowsAa133dihe reacti on m xture was cool ed t o r ooPCT/DK2008/050064

tenperature. Ethyl acetate (4L) was added and aqueous

sodi um chl ori de sol ution (157 2.5L). The m xture was

stirred for 20 m nutes. The ‘aqueous phase was

4-8RpRIA A a@ﬂqp@nym@@ieeﬁzzmwom@t&er portion of ethyl

acetate (2L aqueous phase was separated and the

Therqjieda ethylia (él W@I@@ﬁmmﬂl)wrm IrearbaryIRtess diradn
01FH1)I91 ?r?tgl%oj \%14 &eﬁ%ﬁ tng’eé t’e)act-(l;F%htﬁ rhg IHJE%EI% 1%§e(§1c acid
separ A rumsu eva orate
(46%, 54sticesl| nﬁelssufeantxmra wagtefibd at\/ﬁn°ctfot: mthcmrglsrh%Geacﬁon
30% NWP. The oil was diluted to twice the volume wth
mpxgrR RS Icoalad dewe tadoenutcapgEpsure P e de crpling the prsHe!
[
A PALIRY 0 el PSR ARL LT T ARhPL P 0
the eadech m‘ﬁh&repmbthe hkysd ‘&hd ithed fasm)ﬂter \Woirt &he pyslual was
they were isolated by filtration and washed with
filtpsechalhor ashpd withicty 1 ﬁ%em@@ Jripddn pa@aum oVt it § until constant
g@§tant wei ght. Et hyl
ydr oxy-4-(2-(4-tolyl sul fanyl)phenyl)-piperidin-|-ca
rboxylate In a stirred reactor under nitrogen cover
2-(4- toLyIsquanyI)-ohen_I brontde (GOCQ 2. 15n0l ) was
palt ol comyy énperature 10M

\-!1!!&‘2 2\ 34.: pld al=la ._-‘_ () th ‘-
A hikdurd O REX (ot e SR lifP L 34BN as BBove, was
haetedp@niﬂu@nn \Lﬁ(%rrEthOr @tle hoxtute broame atcamaral @iy dissolved at 80-
then c d do to - )
o LHRBE Hoy ShS s e e, BBt chstepsl shed ellus wias Fomsiqucd
fot M5 HilfutéslbeTbd: MRSBFAas @d cédl %@Jrﬁaﬂ%@ﬁsl{z st t‘e&?@ratd?@.
reaction t enper ature was ept el ow - C. he
Duyrarzgcthic gpolingsprgopigation of oviplesblid tpokiplaogagd mmntnsi@n@@s

suaf s i o-foighn 1 BT il iR a0 WAGnd BBFLTh ! Sncc

ovextiglaghr@thced b0 LMy (69968 bathe HBrlakid Adifidr QR eoRPaSRISL.
were conbi ned and extracted with sodi um chl ori de

Segdiigire d oy XBPP. Floment angygjaint- L%pNa2230as, ad pedl dheory:
j U d evaporated to a sem crystalline
3%%%§}§??H%£2%? Urv'i ed mfth et hyl ether (250ynL) and
filtered off. Dried in an vacuum oven at 40C unti |

constant wei ht Ethyl
Exampic tdi Prepptal

L‘dﬁi . L

D

85 di n-| - carboxyl ate

A-Eﬂctféltkﬁ@l{ %Ctg]%éetﬁylaa%éztgte(a%d %bg %fr\l\zlan C%W%tdrdgggo Igrams of the HBr
salt of compound I producing a two t)hased slurry. To this slurry was added
approximately 25 ml conc. NaOH that caused formation of a clear two-phased
solution (pH was measured to 13-14). The solution was stirred vigorously for 15
minutes and the organic phase was separated. The organic phase was washed with 200
ml H,O, dried over Na,SOy, filtered and evaporated in 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 a 0.235 M stock-solution in ethyl acetate from which aliquots of 1.5

ml (100 mg of the free base) was used.
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a reactor wwth an efficient stirrer. Ethyl
4- hydr oxy-4-(2-(4-tol yl sul fanyl) phenyl) -

w@e@eniysn- 1- car boxyl ate (462g, 1.24nol) was apkdBOK2008/050064

a powder funnel in portions. The reaction was slightly
exotherm c. The tenperature jKose to 50C. After the
addition was finalised the réactl on m xture was war ned

t o 60ksdiving 18 growy f thd B ah@agihibty tht X6 luhR t¥a80 60@kiad 96-
down to roomtenperature. Toluene (7501L) and water

vol/5eRit) prpgdsceaadb e’ Wheodrshion ip FAQE fiers Whidh alideatsamd 0

tracted with another portion
mfcﬁ%{)%gﬁgg{@gg%%%%%ém gani c phases were conbi ned
and washed with sodi um chloride solution (15% 500mM.)

and dried over ql um sul phat © Th sodi %m sul phat e
Exgale ¢ Fenmalionof salisy 5418 043¢ 1 educed

TI&@%MIEWB v@eré 5%5&1 n t 't&c{és‘gﬁc?wlﬂggﬁﬁ aﬁgﬁogﬁﬁte Hlount

he next step 4-tol an eri di
oﬂaynﬂrxwtsranidecﬁes Tideated id@akt HyIf the acid was a 11qu1d it was added neat

S S L R R e T
pré@i Edtn sty WYHRRKAM Gvefibll and (RCHEEBIAS Io@lue(cﬁéa%y

mL, 3.11mol). The m xturée was heated at 80C for
ﬁlhr@mrs Before dryag iri reuwinat 30 éCmmaﬂaefee@cgl samplt: ovag cmthdrawn

o SR AP ol e L B OB O BiRlefiti Shos incluged in order

to@¢dnYdr sehvark. {PROFEL)Itwas prdélrel inordbnel . DQHE]DIdﬁlﬂraBﬂogiah{s%re
and the m xture was stirred for another hour.

sheye du Eiguigad-3% picbselestesineak Ragter anF tabulstadyin T@bl‘?& Tahlg 3
il 5 oM R R B o e fiRASh bhor SRR witn

pH: ﬂmhe h:lefsdlting/kaﬂfra(édmﬁutdﬁn T0e Golgmrfﬂ’rﬁﬁpltalt@ dhBivs sdletheothe
npound as abqve, was heated to
PIFEPHAIR 1ﬁ0}?t?f‘o?’€fteﬁfheﬁ°?9%ﬂ*ﬁ cfefinghen dedspgeal futhe capgound
difsslvel, th%ﬁ‘?é ¥@da@e Hne Bndfon Pnjdigieg! €ar sol ution
was ad 1 gram of charcoal and Teflux was conti nued
for 15 mnutes before filtered and left to cool
spont aneously to roomtenperature. During the cooling
Tapledci pi tati on of white solid took place and the
suspension was stirred for 1 hour at roomtenperature.
ActiBpseipcilt | on gV dr PP I SYEEYGHY &) 40 0Q GV EReri ght
produced 6.9 @rans¢69 9% of |the HBr aci|d addition
salt of conpound |mzofe¢ Figyre 1 for XHPD. El enentpl

PaldEibiy Fekadecanon - [DRSAN, | @F. SOVEDAD .| LOHHT (T NROT V5643980786 |
idQ. 34%C, 6. 09%H)
DL-Lactic acid, DL-2- 90.1 31.8 EtOAc 6688 726 352 67.53 729 375

hydroxypropionic acid 1:1

Adipicacid, 1,6-hexanedioic | 146.14 51.6 EtOAc 66.08 723 298 67.1 727 3.26
acid 1:1
Adipicacid, 1,6-hexanedioic | 146.14 25.8 EtOAc 70.66 732 3.82 70.75 735 3.93
acid 2:1
Fumaric acid 1:1 116.01 40.9 EtOH 6571 641 3.35 66.14 631 3.51
Glutaric acid, 1,5- 132.12 46.6 EtOAc 66.09 697 32 6648 7.03 337

pentanedioic acid 1:1

Malonic acid 1:1 104.1 36.7 EtOAc 65.04 6.53 3.54 65.09 65 3.62

Oxalic acid 1:1 90.1 31.8 EtOH 6428 641 3.61 6432 621 3.75




Exanpl e 1d Preparation of stock-solutions of free base

A mxture of 500 m ethyl acetate and 200 mMl H O was
waodaed1B6o grans of the HBr salt of conmpound | PCDOKEIRES0064

a two-phased slurry. To this slurry was added

approximately 25 m cone. that caused fornmation

of a clear two-phased solution (pH was neasured to
Acid Besd&e)d)  The [SoV ut | amuna$ sé&td I ICaslexw) gor ousiny de@n 15

m nut es and [tdenof gaad c|phasge was separ gt ed. The

organi ¢ phase was m@&tg@i Wt 200 m H{ dried ovef

Na2CM ‘I | +layr A A or ot vaeHHm

o0 n a Al a NN AY A
SeHa‘é%‘imaamd R Czozf?o‘z‘ *35‘6 evapelat St %Sg*l aﬂi t 7R 34
Octgli[dgmc%wg the frep baselin 38 grans yie 99 9% as| an

colourl ess! oil Di ssollving 10 grans of the of |
Sugieriadf-ust i ng'the| P81 ump PP 180 m**using Bthyt™ et pt e
buigpdsitded a 0. 235 M st ock-sol dtion in et Hyl'! addetdt e
L-rfaficopits hliy&hy I1i3ﬁ1uo §3o0f 1EBAq| 7002y 2of| B ke o5t o
bubpase)idwas usled. D ssol ving 10|grans of tHe oil and
SNOT g T O £#00 T3S kh 396 | N oLHsEGes
butglgdgggg@dﬁ . 353 M stock-solygtion in EtQH from which

SELQUGES O LD (00 g o pe - ag age)ups ueRd.
dD;ﬁtfimbtl &7 e Hofhat|on of |Saltq Usif ig stodk>sol‘uti'dns| of
"RE 1PEE $59sle The| gi ven|al i qyots were pllaced in tes}
"t ubes and ile stirred|the dppropriate |anount of afid
Laerss sgfdded as| Prdi g&ted || ROTahlP&311.671 71t He3&citd® wads p
liquidit s added neaf ot hgrwiegexesowgs di ssol ved|in
the given s prior|to addi#ion. Aftler m xi ng apd
lapi | T Es3Ng \WVasH cqntisNued -0V ariahdiths aneg | he

pr eci pi tate [col lefted by fil tlraki.QRes Bef|Qra. 19h¥RA- | N
vacuum at 30 0C a|snal | |refenence sanpl € yas. thdrpwn

Gl

:\nrl rlrl nrl atl roomtenmpelt at Ur withont v cuum Thi c
Citric acid 2:1 19213 338" = | EtOAc | 65‘93 6’7’2t 34{ 6046 6.64 369
procedure was 1 nc|uded i|n orde est [for sol vat ep.

Sone resultsl are presenfed i1 Tabl e 1. XRPD
HYi=P1t act ogr dme’ ar p'"$hown PP fli qures 1-22, and sel ec} ed
Phybakacipbsi t i qn's” dr p24t0abull &Ped [ish79Takl e42.| stable+ 35hpws

the solubilijties pf compoundg of the pregsent invent)on

Im water together with pHin the resutting saturated

solution. The colum "Precipitate" shows whether the

Tagfe%CSe%cIeﬁlkera ﬁe‘%lé 33.553@‘5%%% 1tlhe§niz‘éﬂa9e9 led 1 4. A1l values 0.1e

termnatio cal corrpound di ssol ved,

which T s Tndicative of fre—formatiTomof iyUf al €5.
Palgﬁgi e—t+Aetd ( Pcy%s: Actd 16?33!”\‘/ Aot @2‘[73 Sot-vet tzgg,HN ( XP )

CHN-(t haor )
Steatate =~ - 7/ 6.70 15.52 21.81 2891
Lactate 5.30 8.18 9.44 17.24
Lactate hydrate 11.67 16.70 18.25 21.76
hydroxyl-isobutyrate 5.09 16.60 20.38 27.37
Sebacoin acid salt 7.18 12.53 21.11 24.19
Adipinic acid salt 2:1 8.03 13.52 17.90 24.60
Adipinic acid salt 1:1 a 9.33 14.01 18.72 20.63
Adipinic acid salt 1:1 B 15.69 21.53 25.81 31.18
Glutarate 1:1 9.39 11.70 14.05 14.58
Succinate 1:1 11.74 14.33 17.75 26.84
Fumarate 1:1 8.90 11.47 19.25 22.33
Fumarate 2:1 8.49 12.48 17.78 23.97
Maleate 1:1 12.11 15.51 17.48 22.53
Maleate 1:1 hydrate 12.81 18.76 20.53 27.31
Malonate o 10.77 16.70 19.93 24.01
Malonate B 6.08 10.11 18.25 20.26




(g/mol) of Acid (mg or mM) Palmtic acid, hexadecanoic
256 42 90 5 EtQAc 75 36 9 77 2 46 75 64 9 9 2 6 acid 1
wd2mBALBed i c acid, DL-2- 90 1 3 1 8 Et CAc 66 8BCTDRB008/050064

52 67 53 7 29 3 75 hydroxypropiont acid 1 1
Adi pi caci d, 1, 6-hexanedi oi C,h46 14 5 1 6 EtOAc 66 08 7
23 2 98 67 1 7 27 3 26 acid 1 Adi pi caci d,

Asphrtag- Nexanedi ol ¢ 1146 14 P¥18 Et Ofeoo¥0 66 [ 283® 3 84 70

Asphidie hydad 3 93 acli o2 1L Fpmasi ¢ aghgol L Iloos I 40 9

Gilatdt 657 i 3535 Gatapcaci d,
(

P P

A
%
Q
J

L A a ) YW a¥al
U 47810 o9 PRt
4 o 495570373 37

fad fad Ct MA-~
pent anedioicadid 1 1 Milonic a¢id 11 1d4 1 35 7
M 65 04 6 BT oa ab705 6 218 82 oalli Facidl 1

S REOAe P50
MaggliP 3 1 8 EtOH'64 28 6/ %#*1 3 6|1"'64 32 72'°1 3 75Aci d

MafaBgydree Aci d) MNAWunt Splhvent CHNStexp ) [GHN (t heory)

D-frgeloh JoldT  ACI d soerg or fi7)is Seba¢ow c aci d,22.b, 8- 202 02
Hysﬁhﬁdeﬁtmc 7 L [19747 80 BieoB 7 L |38 7 80 J 268

mashanedoirc—achtg —T—Sutaintcatigh 453§ 129 8
Et OA\e 65 (5 6 68 2 4 gl aon R 7912 A0 hit Anadi A~ a.Cl d
Hyd?obroml?'el‘?l’OH Yovate” o657  Co B2 T TTT007T YT 'thn' e
? for rrer‘l) -malic acid, 1-2-lhy roxy 1134 1

47 3 Et OAc 62 87 6 20 3 22 63 29 6 52 3 36 butanedl oi C
acid 1 1, a L-malic acid, L-2-hydroxy 134 1 47 3 EtH
Tagl 399 6 66 3 13 63 29 6 52 3 36 butanedioic acid 1 1,

‘b|)=ta‘[tapg acid rl?)?- 150 1 53 0 tOH 60 67 6 4 3

AhPEts 6 A8 P93 [ErHYar ok <BlE aned| oi ¢ acid 1 1
(mg/ml)

Palmitic acid, hexadecanoic | 0.4 8.6 =start
acid 1:1
DL-Lactic acid, DL-2- >150 6.1 =start {after
hydroxypropionic acid 1:1 evaporation)
Adipicacid, 1,6-hexanedioic | 2.5 4.0 Partly 2:1 salt
acid 1:1
Adipicacid, 1,6-hexanedioic | 1.0 78 =start
acid 2:1
Fumaric acid 1:1 02 33 =start
Glutaric acid, 1,5- 13 4.6 =start
pentanedioic acid 1:1
Malonic acid 1:1 (o) 52 4.0 =new form ([3)
Oxalic acid 1:1 1.1 279 =Start
Sebacoinic acid, 1,8- 0.7 5.5 =Start
octanedioic acid 2:1
Succinic acid, 1,4- 2.0 4.0 Hydrate
butanedioic acid, 2:1
L-malic acid, L-2-hydroxy 2.8 4.0 Hydrate
butanedioic acid 1:1, B
D-tartaric acid, D-2,3- 1.8 35 Hydrate
dihydroxy butanedioic acid
1:1
L-aspartic acid 1:1 39 43 Hydrate
Glutamic acid 1:1 >35 4.6
Citric acid 2:1 0.5 4.7 =Start
Phosphoric acid 1:1 6.0 2.0 ?
HCl 45 6.8 =Start
HBr 2.4 7.0 =Start
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L-aspartic acid 1 1 133 1 47 O EtOH59 316 7 7 1 63

43 6 78 6 73 (contains excess of acid) Qutamc acid 1
wa2008513860 58 3 EtOH 56 38 6 88 7 35 56 46 6 94P@T/DK2008/050064

(contai ns excess of (for 1 1-salt and aci daci d)

nonohydrate 1 1) Citric aci 312 1 192 13 33 9 Et OAc 65

93 6 72 3 44 66 46 6 64 3 69 HO/Et201 1 2 M 176 4
Exah{gtt PAGRRNGH N ¢S 2CT)dind nbrebthephiZANTD Bl iBRibAR6 47

3 43 56 68 6 34 3 67 Table 2. Selected X-ray peak
Alygiits ¢fgag comppundang rapemEcad sSHHPESOME PICPARItGN WRIr¢ pre-

P TSR, PSP FIAI ol

100eds§. N:ommunﬁd uptutte fais detenmnealm gy pagensate Opve pdduptano or
prei uba ed for m n/ 37C, and then_added
m“@mrma%ql 'He mﬂke(waquqtm@&f‘@éﬁttheaerp%ﬁm%f cr. Aliquots
e -
w%}*emﬁg@ffms%ﬁﬁ&% afgs- @ Aﬁéﬁﬂl@gsé%emyo[t 1N §§Ier;g$s i

supram or cital opram an upt
takket wgr Iy sy@dptiosprhdsevprsepanicd byffiltratidngthrough iluibltes (We€e

i nc nutes at. 37 0C. Aft t he
e GREEE b h 1 BE RE DA s Soing o et Lo b e ies progtttres
FiN&S w%@@%ﬁiea@n@)éo&ﬂtéd ned Walad Migeskalddihdkt.t er G-/ C,
presoaked in 0.1 % PElI for 30 m nutes, using a Tontec

Cel IAH—HEW@Qmomm bdjsiays i ICsevaluaner 23 mdsAeSERAGompound I

. unte M croBeta counter. At NET conpound
dl?p(fﬁls S gﬁ%vailhev(\%lés@&val ue of 23 nM At SERT conpound |
di splays an 1C50 value of 8 nM Exanple 2B 5-HT

ant agonl sm Conpound | was tested for affinities

Exagiple 48 QIEI?[m?«Hi’r‘iaﬁ‘i’mfsm‘eptors and was found to exhi bit

b
RTINS e s o
ex¥Mibit dhOtdgbhiswib pfdﬁlé(wdhmﬁﬁr&@ %SbHTﬂQJ negepand (K Bemd).ekhe

he concentrati on_ of ncentratio
é@ﬁp@uﬁ@ @1 Py g 30, IO%EPW 00 5ﬁMW ¥ dgacles °?dvm5mg and X
dehfles HlealofcddGtibFaPcd dﬁ%d i coﬂ%ﬁﬁ%rﬁ%f@%ﬁ%oﬁﬂ@@ ihes0,
Cheng Prusoff equati Ki =
104f 1000 myl) wes: whed 6r mlcnézde dte IRZISQ V@hlar Frawesr Wl@é&ed from the

Cltl:e%tg rus%lflf3 eqrslle{tq(?n f(1 116650/ I+ ([L)/Kd)) Affitiny was determined at MDL

Pharmaservices catalogue number 271650.

In mammalian cells expressing human 5-HT,4 receptors compound I displays
competitive antagonistic 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»a receptors are plated at a density
sufficient to yield a mono-confluent layer on the day of the experiment. The cells are
dye loaded (Ca* kit from Molecular Devices) for 60 minutes at 37° C in a 5% CO,
incubator at 95% humidity. Basal fluorescence was monitored in a fluorometric
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

intensity was set to a suitable level to obtain basal values of approximately 8000-
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In mammal i an cel | s expressing human 5-HT Areceptors
conpound | displays conpetitive antagonistic
w@empaIBses. The conmpounds bind to 5- HT Ar ecepP@r/PK2a08I050064
a Ki of <100 nMand in a functional assay the
conmpounds ant agoni se 5-HT evwgked rel ease of Ca2+ from
intracellular stores with a™®b of 67 nM A schild
10808 fyitcScan€y editse 0'he oameontih besad NLa@Th &R hduld bl cohad
100 nM The experinent was carried out as follows. 2
108p. ECsd a9lychare gpesicH s B peq P4l COFRDIEEPRSOIdRY cesippwyl
cogglq%é %[% :ﬁ?cga.:ﬁga %2'%11?6”&1 %Qﬁ%@glﬁ[l&ﬁ%@hﬁp@% ré%ponse
cuiris odéylmfw1tt1tfeueok1ﬁ7e1‘e|nnecmcenﬁratmn@ ef t@npruad dyo, MO&dé@D and
+-kit from Mol ecul ar Vi Ces) fo 60 m.nutes at 37
40&8&11.1}4);31@%&@@@ werfc%%%%?ssaqm 1@%]%1%&12 et@;ﬂes BheQficentrations of
ted! sﬂﬁ’éteﬁﬁgéaﬂﬁﬁ B8S o njTt of & db@taﬂcés a%’énf&!%ﬁ% e del1®9nifutes
|'ate reader or FLIPR 384 rom Mol ecul ar Devi ces
be@ﬁa iy &l Te K; €Apesmrt kalanlaer sisingtGheng\Ravselfaryghtiorof 488
nm and an em ssion range of 500 to 560 nm Lacer
intensity was set to a suitable |level to obtain basal
Eal i€ 3C St HRP P8y il oY n 8R00- 10000 fl uorescence units.
The variation in basal fluorescence should be |ess
Intd@&ﬁeﬂ@%reﬁmdmmmtl@mm@i%ﬁsﬁéss@@eMQTSrngTrv@ti@fass ¢igrents

0 s, pf test S und. cover
wEREACY A0 9MP et GRS Bp e PR Hose
anﬁ@@ﬁ@&fs@clﬁwdtﬁﬁnﬁiroﬁ @Hdaﬂsét‘fbnfdlwla}filaflﬁﬁﬁﬂlﬁﬁ below 1 nM in this
concentrations of conpound (150, 400 1500 and 4000

sygigp. CrEp@ERdsed thgepreseat gtyeafs@e@@éat Rt |8 RgPRHgman low

of t gu ECss
SR U CRL s R e R
prnj)emése\shémefpphed trhlﬁgﬁertd?incdﬁimadme(s O@rd oommmma(mo 600
Cheng-.Prusof f equatio r ecept or

Mhieating & MY GEyeRo r%éﬁbtoé%tt?#@j 7@&%@ H Shpmaximal guirgat
elf%ft&?ﬁyps QB jtse1fTTn 864 @}tt gﬁtsﬁﬂﬁ FfHomoMd SaHTﬁq%gep%rs 5-HT

nM This curr n be  ant agoni sed
acuivassewazlntstilt-ﬂ' amACagoid. 3 n¥l. dibe kxpginnmdsawsetaaoied out as

etron displa a Ki uebeo 1.nMin this.
DTS G TRB eRy fnivei Selhmatie BRIONRA Bt
anﬁ@stﬂ@éﬂize@[ht GUITALY:S0k) fdrqwimﬁﬁﬂ trhabbORss Wée lhd?lMl%esﬂteodt
nM (IC0 10 nM Kb ~ 2 nM and agoni'stic properties

rogigdpmppplure thri2e3 howk wth&oﬁ@@hnlrcmlhamsq (o 1A 3gowosldrich)

m%%&%ﬁ’g qu\gglaw%}gnﬁﬁ?%ag}fgxﬁﬁ@ﬂn@urrgq& BN g PH

7.8y Cﬁcyﬁs NEe bfthe |f@ll1@léqy}te€ SveBX fYls&l 4nd ih@lbakk@Tor TEKdSs in

5-HT 3Areceptors 5-
Modified Barth's Saline buffer [88 mM NaCl, 1 mM KCl, 15 mM HEPES, 2.4 mM

NaHCO;3, 0.41 mM CaCl,, 0.82 mM MgSO;, 0.3 mM Ca(NOs),] supplemented with 2

mM sodium pyruvate, 0.1 U/l penicillin and 0.1 pg/l streptomycin. Stage IV-IV
oocytes were identified and injected with 12-48 nl of nuclease free water containing
14 - 50 pg of cRNA coding for human 5-HT3A receptors receptors and incubated at
18°C until they were used for electrophysiological recordings (1 — 7 days after
injection). Oocytes with expression of human 5-HT3 receptors were placed in a 1 ml
bath and perfused with Ringer buffer (115 mM NaCl, 2.5 mM KCI, 10 mM HEPES,
1.8 mM CaCl,, 0.1 mM MgCl, pH 7.5). Cells were impaled with agar plugged 0.5-1
MQ electrodes containing 3 M KCl and voltage clamped at =90 mV by a GeneClamp
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activates currents wwth an EC50 of 3.3 nM The
experinments were carried out as follows. Qocytes were

waeogitcabd y renoved from mature femal e XenepusPCEBKR®S/050064
anaest hetized in 0.4 % M5- 222 for 10 - 15 mn. The
oocytes were then digested roomtenperature for 2-3
hours with 0.5 ng/m collage ase (type IA

508BHM A dr THeock s MR duitifiedus(yBgorfustdNwith }ingo? bAfBMnd the
KA, 1.0 rrMI\/gC12 and 5.0 mM HEPES, pH 7.6). QOocytes

drageopverc@pphigrkinflt peréysate| %&Eag%rsesglen@@w@eanﬂhed or 10 - 30

s fER i BT 2 an Rt e PERLACA 1 ez, o
codeerradidn-nddp Giadel aZainbt. BRuMM-NGSOndblat@n3 nM Ca( NO 3) 2]

suppl enented with 2 nM sodi um pyruvate, 0.1 U |
penicillin and 0.1 ng/1 streptonycin. Stage IV-1V

and injected with 12-48 nl of
E&%@ié% F'}&ebg‘ﬁgﬁﬂaéérﬁﬁn et ngJ 14 - 50 pg of CRNA

Ceaghung 1fvals téysiafor bTEA to RSP RN & A rE&PRIr ahd wak tbund to
i ncubated at 180C until they were used for

cxbibicanr anrepsiste pgq'ﬁé%nwithémdrildn abfEni(y for caTeeraioss Bfiteps nM).
i w th
oL S50 R o B R R SRR A vl KRR ml®it
mgﬂl’ﬁﬁw&'ﬁﬁﬁaﬁbn)(aré taweylah@ &bmo élerﬁze@ﬂ\(h IS fer ﬂs@ngnﬁ\‘l EPERrax
CaCl 2, 0.1 mM Myd 2, Cells were

5).
andrgilaeddo Wict desiagrheonserigrgiod (B ugl welhw &pad PP abstore on ice until
gnt aining 3 MKO and voltage clanped at -90 nV by a
neCl anp500B anplifier. The oocytes were conti nuously

per fTigaspeitbntR igeatedby ftxingod 50 hetesr dogspovrd SoappiH]ed
in the perfusate. 5-HT agonist-so|lutions were applied
Prﬁ%ﬂsmmd 909¢! migmbrangy aaétﬂ&erﬂ@%%re &f insubgted, fog dpmyputes at 25 °C.

NI S SACARASUTRRS B W00k e
bifdiag det@miedGn Areeregnoe ofiniffyonftenthCorpbativeh, bowmdigand is
est for affinities.toward he O eceptor. a
Sewargteﬁg uphpugg iy EHlation (g ééfﬂ @W@%ﬁr&mﬁ@(ﬁﬁq 10 Vo, per
fofr@@hﬁﬁﬂt@sf fublﬂ%'éyfofnﬁéc EelFHARRERP n%l%rgﬁ'm{ (4.7, 4’5549610@311 ers are

day of tRe experinments menbranes (see ‘bel ow for
W@Séséﬁ itipes cmthol‘ mirgeknodhbulfferedraadat 517§ ?mdéSuhmdlaanm

ni z i n. buffer_usi ratur
i REEE FERe HE g dUieRL BORANRARRPRNGR pBihEh £ e 0vg1450
Mid@goBetf. Oﬂldﬂfﬁmﬁ}t Rr@lcatddofeordnt £l10088) 10FHEC S pakidTe fdl%notes
isinitiated by mxing of 50 mM test conmpound, 50ni

Y%[baming mhX slenoicaihg cConmRTaiemel @mrouNdnHoRdsatraionsoie i s
conﬂa%ﬂ&?&&%nﬁlgﬁ c%gac[ys Wt EFselo gglmﬂgfe the IC50 value. Ki was

calculated from the Cheng Prusoff equation Ki = (ICso/(1+ ([LJ/Kd))

In a functional assay compound I 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.

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.
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Non-specific binding is determned in the presence of
| OrM WB-4101 and the total binding is determned in

wo bmspiBsence of buffer. After the incubation, PODDREA08/050064
ligand is separated from unbound by filtration through
Unifilter G-/ B, presoaked i 40-1 % PEI for 30 m nutes,
using a Tontec Cell Harvester program (D4.2..4). 96
vel | Twértyf@irshodfseprive sh@ayd, CHTBR el okPreddthg tlﬁ&mﬁ&hdﬂpham 7
buffer, dried at 50 OC and 35m scintillation

recqpéfers aereterdedsingidfiddweld blasls wail|migrasiter phatprcoated with poly-D-

R
Iy RE QRN bl o REMER ahdo st B Rhad RN 1.5y Fiya-4
in\akay dulfedenoi@sd &b Hailds Bglaacmﬂ Saldsuiaies(188enM NaCl 5 mM
éoncentratlon of canp Conce ératlons of 8 ound

DU B Sl MBCE G ekl e, B bRk EHeSy

| e r f
NERIPE: 5 B B GREH TN RS I Fcaoy e g&%ﬁ-s mM
pralssigid CEhpidueit) ﬂ)r hhblagn B/6 €6, ady ElalAfiee cesok dyk west ease
2+ fromintracell ul

.of t
g el S e S s BRI P ahy By b GE L squat o

456,%1&%11 (R BHMWRI ForCatiddoR bt Qééﬁy)eqﬁﬁ[btda% bﬁ’arﬁe?goﬂi% SValRRRn,
below. Al cells were cultured in DVEM nedi um

an@g@piséwe‘rﬁﬁledle was #lded %8 BEPoiat asi 151yl aliguetiind”¢ BMSO-mM
100 |
COBPamm%Bbﬁ'%gai A th rl%% P%Iﬁg%@&%tlon (tﬁn 5]512@8 P 19043},/ ol ov!/ergi by a 20

miaGRecubaeodh.y Bhau ﬂub@bﬁeﬁc@ﬁzh@ﬁmh@or@@ $aY Sluorchiteintagin § plate
[ he human al phai A-7 receptors were see

expressi n
reader gt ggzpﬁéﬁt frorg Melreujgn Pevages (Sumysplept Al é’éth@@ei’f‘@‘éﬁtwnt h

d
wiRofel] AsS B B i TR A oG R A L B el
enetgyp@eseardljustedhlankats)aﬁaIﬂanfee@hnSakdadf?xgls metmpp(rd:aﬁlamgl 8,000

5 mv KO Cad 2, 0. 0.4
%@@ﬂuor@%ﬂw%@ﬁ&W@“@Wﬁ@é@ﬂ@@@w atéowt@}m%%l&ﬁ) with
agBhi8 KQtdah "@:?%uﬁﬂ @Séhl) And m&'e%%s&eé a5 seco%dOC

probenicid Tor hour in 5% CO2
mt&f\ta& OV@X aepssodj 9%2 mndMsEmmiE dhange i ﬁum$®nmm1¢uhated

f ?kﬂ;(ff Iaered W|th g Iums eqll{a

of S SIbI s st ner e i s farife edin

& cEReavRE a@dl&z%ﬂ%‘z' nlifMR R s R, (H@l‘[‘%%&@l@hﬁtF&rantagomsUc
vehicle was added at this point as a al i quot

e@?mws@n@ aftar ) mep eludanepound inpubatina (@ pkxives dixeed soncsniratipns

foll dbya20 m n incubation.
Oéég quesse(r:%t(ﬁ@uh Bsifonitored in a fluoronetric

[ rragl ng pl ate

Example 2E Increase in dopamine

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

the free base.
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reader or FLIPR(tm) from Ml ecul ar Devices (Sunnyval e,
CA) with an excitation wavel ength of 488 nm and an

w@pi0saism range of 500 to 560 nm Laser excit ap@DNK2008/050064

energy was adjusted so that basal fluorescence
readi ngs were approxi mately 2%, 000 rel ative fluorescent
units (RFU). Cells were then’stinulated at room
Megeperature with agonists diluted in assay buffer (15
and RFU were neasured at 1.5 second intervals

) e ( .
M@K?e%@%“ﬁé?%"d@)’ gts, anigally weighengi 2iir Mrgamgee psgd. The animals
W%ﬁ; lﬂg{lseeﬁ%%?&ea Y24 § t&llﬂ” E& Jn%lr T (,eoql‘&%gg\f I:(Lndit' ns for regular in-

ncentrati on-Tesponse curves derive Fom the rexrmim

dooh eghgRrdtirel(R BT €S apMBemitir & 5 frs3h yw &l fdnd ahdnhp WeRF available

regression (H Il equation). For antagonistic
addéienniFenthcdhise-day treptnpot eRpsTigensOHPOLAINIRBIDELAGPL,
R o S A R g e e
subchm@l ey iunflackleuradceaanpaiesid. Thalogeridepsnadaatiyied out

increased extracellular DA levels in the rat frontal
Wikl hedyinippgps 08 Reaisn 81ed sepwles fesmpasuiing Blasma devats of the test
o ey POBH e 4G P EaDETt: LR e Ry

baseline | evels as depicted in figure 23. Anbunts are

cal cul ated gs. the free base. Met hod. Ml e
SUSErE G0 BRSPS g 1y wei ghi ng 275- 300 g.
ANRIa® W AnackiRiddl Wh By MRKES/ROHREMH UNHRKg)And Znthicerebral

l'ight/dark cycle under controlled conditions for
guiduinavlas (CMAGH2)tvearp steesotaxicallp impipnigd dnth Gl kibpgca(®B5%)

wi.t h. faopd.and. ta ter,available ad libitum. For .the
pofioBiredB o PP R M Fut Y Rt BrBofund Tt s > o Wi
anféMof & bregiMa Lty r8,0unsd 7,0 RIS \WefLorih ltheGlonAdRitex

aseptic conditions and inpl anted subcut aneously under
(caOydnies: FrcanpHuRIE e Brogmar faéerely p &g & My @itighfor fuse).

ARAb s PSR RUTRE 08, AT R0 RIS, e
bodlgyampdratureaithe atimasreasaabhigct by aictal pmbendd afaidthiaed at
experiments. Surgery and mcrodialysis experinments. .
3Rk g wisape aHAWEd thSEPSE Hom SHEHY pofot APdoharsedisingly in
re
co RN S A SR P e B R SR D mi®
digpastet, i3anmrigndthewsk iabsriid Shipugb thetguplel daniikie. Mexprolds were

hi ppocanmpus (co-ordi nates: 5,6 mm, :
connepclct)ed Vigg. dual(channel swivel to a m?cromj ection pump. Perfusion of the

microdialysis probe with filtered Ringer solution (145 mm NaCl, 3 mM KCl, 1 mM
MgCl,, 1,2 mM CaCl,) 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.
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anterior to bregma, lateral -50 M 7,0 mmventral to

dura or in the frontal cortex (co-ordinates: 3,2 nm
w@eioenipso t o bregma; lateral, 3.0 mm 4,0 nm VECIL/DERO0BO50064

dura). Anchor screws and acrylic cement were sued for

fixation of the guide cannulyas. The body tenperature

of the aninmals was nonitored by rectal probe and
Comentaioned dapardifi€in thaelidlatesWelsnallyb@WaOmbnhsloF CIM T with

fromsurgery for 2 days, housed singly in cages. On
el@qﬁr@clm@yw@kdema%x%rmwm@snwe é@amt%bﬁsrem:@@ ghase liquid

e I
e O S TaE R VD s R Do Bk CC b i or o0

mWi Mald, Pduad0 eivasutedm smsee%?t 10g/A s@ﬂ@nqutaeleidlfomcmumpso uM

Perfusion of the mcr |aIyS|s prob th_ fi red
EW‘%@'@& ngﬁEOP%IG(nlﬂé OSrﬁﬁ NAQY 2 %OW g tﬁ@f%emlcai 2
O s e D b R R P Pao
(gtdrd cebtyaEBS(}mM) (@oulecteomBf BBA).fl ow rate of 1 (1,3)

m./mn. After 180 mn of stabilisation, the

experinments were initiated. Dialysates were collected

EGYRY2Rthdr @2 idddeeylNoligr the experinments the rats were
sacrificed by decapitation, their brains renoved,

Tlferetzpemmamdﬂ@l desigdle @reVphl@ts:eth@ bHenssreftomypsund | onekereellular

1e{ e Yo dlonBh B 18 PRGBGSRl hir BT, NE 1 1

el eQ‘t/Iﬁl@WQl’,ﬂr eah (mtﬂ)t (Hhrlaf[ %1@1‘@@%@@132111@} ®ere used for the
separated by reverse Ehase | i quid chromatograp

QDS
CxpSyTRNIY R Wereniyi Rvwsed invplsticecappialse Xciﬂwsﬂé tni(nh gnd
haﬂfag%%ltq% %a (Qfo d%%d'@ét&"d' umcitrate, 367 ng/1l

ium nesul foni ¢ aci d, 50 mM EDTA and 8%
aceRaniverd dnesthg@tted ubihg ado flarduk @2Yor 40EmMOFmb. 18,0l él/Oﬁiﬂﬂ/min 0,).
| ectrocheni cal detect] was, acconpl i shed usi ng
15 2 viRpeBteglor ’,%ﬂéﬁﬁﬂa?ms &aciypning W?M’l@tﬂa‘iﬂtﬂ’ a

st&@éthm@tfraﬁf_é K%m@ﬁ:ﬁ’t%ﬁg NeSA Y, land B -mda¢ @b & dProbes (Hospal

I ncrease I n tyl choli’'n Thé experinent was d si gned
AN®9avahbate 4tthm eedpbmdtssrfaée)cfmtrqamsmbdl inrthe xtedsad ptelfnwhml

o b gl By bISHBLHAPOASh 585) o
foFHe R f thepdbe whb8i1pNet ﬂ')ﬁfi:@mr%}n \Ikﬁ-F ). wﬁﬁﬂ V ers ¢ Ken] The

experinents. Rats were individually housed in pl astic

prebywes @3@ fixe@® the glorlwith darfakessncatiand pirewnt moesel me/kg

s.C .)ov%js a‘rfl({qmmw?ered’ 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 KCl, 1.2 mM CaCl,, and 1.2 mM MgCl,, at a flow rate of 1.5
uL/min. Microdialysis samples were collected at 30 min intervals into mini-vials
containing 55 pL 0.02 M formic acid for determination of acetylcholine. Samples
were collected by an automated fraction collector (CMA 142), and stored at -80° C
until analyzed. After completion of the experiments the rats were sacrificed. The
brains were removed and cured in paraformaldehyde solution (4% m/v). The
positioning of each probe was verified histologically according to Paxinos and

Watson (1982), by making coronal sections of the brain.
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Rats were anesthetized using isoflurane (2% 400

m/mn NGO 400 mM/mn O) . Lidocain (10 % mv) was
wased/ 11360 | ocal anest hesi a. Each ani mal was pl BCEOKRIW050064

a stereotaxic frame (Kopf instrunents, USA), and

home- made | -shaped probes (Haspal AN 69 nenbrane, 4 mm

exposed surface) were inserted into the nedi al

pr ef magtal cappduay walke) 1ves il *t/maompro?mabaa@yéla@ex@ﬁn and

Paxi nos and Watson (1982). Coordi nates or the tip of
adnHeIsprlBeocEHECdPFEaRneous igjeegns of =5 mp/kg yalymes ia csff@ent
do@@g . The probe was then fixed to the skull wth dental

céfrent and a srew. Fl unixin ( 1 my/kg s .c.) was

adm Gikbrﬁ:t:ﬁrz&fd)nasf pesilelapiae atcry éctamndhgelsi HPLExpieh tangérh snass

were car 24-48 hours after surgery. On the day
SPEFIQIARI ¥ Mﬁé{?fec“?%ts were connected with flexible

PEE t h
i o SR WL BREALAHO TR cbh b0 aw el e
sappht iajacion QPdrlﬁﬁlEﬂIM:ﬂ\]aﬁlrumalt@ snrMleIlO) ChrématekGalticZepantion
1.2 at a.flo a 5 /[ mn.
e Bmer b ko antens gl €2 0a i B 0 hufiaheplumn
(Phéﬁ&ﬁé{@ks h ?9 M RLR .| Bsfer S Bic@icB b @ 402 Mm: Qrdrd¥olumn

formc aci d or determ nation of acetyl choline.
(Psqmmmsx weneage MAZRRAIOY0MHA, Bestaprdroduhdld aca feoperature of 30°

d t
ol GG o BrotEion PR SRRl BafentlibL serianivie
(AW)? aﬁcaﬁfﬂubtdae@hc aloh (17 ) (P memmm&@o arol1 eured). iMobile
par af or mal O;g%de solution (4% myv (i;%ﬂ The positioning of

phag Waprua s aropels theey pteme arﬂog&t iR G0 plapadydnigPle pump
| t
(PR AR B Ry s MR "G Soolved n 10 56

2- OHFr TopAMIS bﬁatlﬁse@y\ekd)mf(ﬁ‘mbdh uging aaédiTimeeM%ai:/ISJsrystem
t 5 m,
copsiois i At TS MESEetr b # SHbodn SBEbyMEHAFS thath fom
A%lﬁw%/% ,\%)Sé}@{eﬁlsn&@ }E&h&?h&%}%ﬁé“acggﬁﬁﬁﬁh WRPSpFREMEH AFSitYve

detection. Aliquots wer e I nj ected onto
iohizgtidiRh@le elithmn kyrapmo hagecm’azttécﬁ k‘dmhb echuljzecgmrpressure at 50

S SRR S S U R s e b e S
oﬂéfﬁte(ﬁnqﬁﬁlt@l%ﬂjeéldtioﬁafhorﬁf?Jn‘ﬂ@"ﬂl\/ﬁﬁm?ﬂl@H@ ftﬁ%ie@)éﬁ&{ Qﬁ’acetylcho line

MAX- RP, Bester) protected by a 4 x guar col um
(prerhesab hﬁqbi@asyrﬁéu@386ma)laﬂ5h¢\g®hs@rx QHCTBEW@ j.0 dotand the

cotﬁ%llodn gae{s (ﬁ‘nrtog r'fB(:“prreastsﬁlrre(:“Wa% hel?’cp at 7 (on a SCIEX scale of 0-12). Data were
calibrated and quantitated using the Analyst™ data system (Applied Biosystem,
version 1.2).

Two consecutive microdialysis samples with less then 50 % variation were
taken as baseline levels and set at 100 %. Changes in acetylcholine concentration
were expressed as percent of baseline within the same subject.

The data are shown in Figure 24

Example 2G Increase in acetylcholine

The experiment was designed to evaluate the effects of compound I on extracellular
levels of acetylcholine in the prefrontal cortex and ventral hippocampus of freely-

moving rats.
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C. The nobil e phase (isocratic) consisted of
ultrapurified water (UP), acetonitrile (ACN), and

wo eooBlissmaceti c acid (TFA) (UP: ACN: TFA = 95. OPO1/BKB00%/050064

vivivy% . Mobile phase was run through the systemat a
flowrate of 0.300 niL/mn b an HPLC punp (Perki nEl mer
I nstrunents, series 200 m crg punp). The LC/ M5
MaRdEpyses-Deiiey ReY, ittinpdwdihig 25400 4aRe: Mol MEhsitshel
consi sting of a APl 4000 NB/NB detector and a Turbo
werg @OWW Pfrﬁ E-huleght(dpidt ayctoruWengnmtioted mr&tyms derstegplpiein-
Ne her | ui St o rfor
A R T h A T R BB ST P Bk T B AT B pgtavte
adatbind kV, the nebullzer gas pressure at 50 psig (on a
SCI EX scale 0-90) with a probe tenperature of 6000C
The i nstrunment was operated in
[ ing (MRM node for detection
S é ARy FiikSaak s%rb Inﬁlgﬁ)tgor 146.1 Da, product 86.8
RdDayvercldacqindtised ivith h@pﬁn’frgydomﬁaﬁﬂ (Dm@¥g) alddntrit@rebral guide
coIIision as (nltrog pressure.was held at 7 (on, a
caggylpsd (Y (yfer@st@?}) xrsaily implaated mtp ghehipppcapgpus, aiming to
pditRAthd alaﬁygls o i ﬁ%@aﬁaﬁ%%% 3 (SSEMdAPBIGd
Bi osystem” v rS|o nse t|ve m crodial ysi s
ms&mmf&ﬁmmghﬂlﬂes& ﬁﬂemn5n0%mnawnmmn@dwmanenﬂa%ﬁmﬂﬂsonmc

b I I I d set at 100 % _Ch
(R OBRAEE a3 M8 SURESS o il S pag S damienisata dHpe)

AﬂE‘hop agehd BRl rj IR &ﬁéﬂ@w@%e@ 0l (BGlion SN GRi®R @hfulas. The
shown in Figure 24 Exanple 2G Increase in
bogly éerpparhiord elehd hwmelkspeasi m@mtorwhlsy thstil grodd and rr@vaalu@d gt
egffects o ound | .on extracellyl ar Is of.
37&’5&@ ol F'fé IP‘P{GEFP FOBY e fiom %Wg?% eigaa‘{ﬁdh §1ﬁ$ly mn
caBbd %CtﬁéTH%Sopﬂhe xSy 'nﬂgroElﬁt 1s'\f§bl§‘e @MM@O@Q%@V
rats, initially weighing 2 0 g, were used.
dlam:tmaI3snmé¢1@th)o&weldsqmdélnroagllmemuldeu cghmﬂdar k cycl e
conérolled condi.ti %ﬁ ﬁo r Eu ar ¢
t en”p SaPe Y21 5eynesied Vhau W YOS %%Ve‘w" taﬁn%%la °dieg
pun@P PeELE6n 8V ek Indiblodiakghid probd With fifUFdRiMg@nGlution (145 mm
m crodi al vsis experinents Rats were anaesthetised with

Nafylo? oo hingniYlgOlnl .2 kgl Gatde ¢antainias Ochitd negsfignaine) was
bef%ﬁlg Qlﬁ(!rﬁ% bg%n}& 101?("‘31c &16 %%@Je%ﬁ{oqﬁé 81%'111 chf é&'n*ﬁl{ﬂédeéér l[H%t 0

ocanpus,
duration of the experiment at a constant flow rate of 1 pul/min. After 180 min of

stabilisation, the experiments were initiated. Dialysates were collected every 20 min.
After the experiments the animals were sacrificed, their brains removed, frozen and

sliced for probe placement verification.

Analysis of dialysate acetylcholine

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

sample (10 pl) prior to separation of ACh on the analytical column (ESA ACH-250);
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position the dialysis probe tip in the ventra
hi ppocanpus (co-ordinates: 5,6 nmm posterior to bregng,
wo ad0ensd3es 5,0 nm 7,0 mmventral to dura or i nP€TBK2008/050064
frontal cortex (co-ordinates: 3,2 mmanterior to
bregma; lateral, 0,8 nm 4 mm ventral to dura).
Anchor screws and acrylic ceﬁent were used for
fidvi ¥aé 08B n@fminh @ nepeétH@cC PV ATRr thmﬂallgadm cb RiMREMha kbl
of the aninals was nonitored by rectal probe and
passsidrihivgled past-@R@m Tl prassroaeioe(EA)owethining mewobidiscd

from er days ho e ingly in c . .
acph B R B SR L PR R e TRE BB R s P SREF Aoh® chotine
and QYW eddent B, dholTe @ wa&ﬁ@and B,0NThe @k ay@@edt@iser t ed

t hrough t he gui de cannul a. The probes were connecte

clegtigchergigal bycwsaieneplagpyny électr@dea(Aﬁabﬁ@alrﬁe@cEﬁénm@ddpi040)
Perfusion of the mcrodialysis probe with filtered
Ri nger solution (145 mm NaCl, 3 mM KO, 1mMwd , 1,2
DaMpfREhtag@nt ai ning 0.5 mM neosti gm ne) was begun
short|y before insertion of the probe into the brain

néﬁkglf‘cléliﬁcﬁ% B BeNHES Glsrny iy 06 cORSCERSA Iarlsy a

I
oAl o SR SRR for o
exbbﬂﬂnymandsiamavﬂe cofegtet dulpaventage2d basah (mée[rt bmaltme injection

Xper i ni.mal.s were sacrjficed, .thei rains
vl RSO e g L0 AN TR Rt Prescidibe g 2ina 25
verification. Analysis of dialvsate acetylcholine

Concentration of acetylcholine (ACh) in the dialysates
Tlthaamws@dnﬁygmeaﬁs wump@:t ' ﬂerellre&mrao@tM@fmlmallevels (see

C n phas Sistin 10
R AR o i R E R Y A

un%@ﬂtadnt OS] cth HAERER HATERALIKDE BhODGARoRMEE QnQ0586a

MB (E A) pH 8.0. A pre-colum enzyne reactor ESN
dase HenenAFHgngrease b the%tra@hl@llarr@ewmag@leéphsm Higtbsgin. This

t [

g Rl A el BTE0aR IS b RSl BliBn in o
clibddt 250)g hdcbbergaireth® t@5tnidnt of dhseats&”fﬂﬁfa&tetﬂi@ﬁi bBbEognitive

After the analytlcal colum the sanpl e gassed t hrough
impaprieht sl Ant-& SHlFFipHasRAtcaEc PE Al IEPRNIS OgNIKIVRg

FHHHF ed acetyl cholineesterase and chol i ne oxi dase.
in} g{?ir reactor converted ACh to choline and

subsequently choline to betaine and H O . The |atter

mas det e ted electr0ﬁﬁ?- 9%5 b oIaH!num .
] D RGUA £ an

imal

mdg e ATALDH ON

Core symptoms of ADHD are attention deficit, hyperactivity and increased

impulsiveness. Spontancously hypertensive rats (SHR) were used as animal model for
attention deficit hyperactivity disorder (ADHD), Wistar Kyoto rats (the root strain of
SHR) served as controls [Biol Psychiatry. 57, 1239-47, 2005]. To assess these
symptoms, an operant task involving a delayed food-reward was used to measure
attention- and impulsiveness-related parameters. Attention deficits were measured as
increase in the number of lever presses on the wrong side. Impulsiveness was
measured as lever presses and reward chamber inspections during the OFF state in test

sessions without delayed reward and during the delay interval in the test sessions with
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In single injection experinents the nmean val ue of 3
consecutive ACh sanples i nmedi ately precedi ng conpound

w@eiusniser at i on served as the basal |evel for BEDDK2008/050064
experiment and data were converted to percentage of
basal (nean basal pre-injecty,on values nornmalized to
100% . The data are presentég in Figure 25a and 25b.

deldyed datadReEepdradivity wisghbtoldl Ishawatng xaeedigd ildhepsed
in the acetycholine [evels (see e.g. 8 ng/kg) which

Cagee difficult to explain and which are ascri bed to

exp %gﬁ%g{@v istaf gg%@ﬁ%ﬁ\/@\}c%ngﬁ’rﬁé&édly dﬂ?etrhn g@c@ﬁ’m? et‘hé s

exanpl e e sane
Furtheraas ethe iwé hehiehsterams el SHﬂRaa[ndaW@tatlqumd) ransasliomedltlse salfne
the brain, This pre-clinical finding xpect ed t
gefﬂ?r&hgaoawlanﬂf@%ﬁsqehwgov@ﬁ%@ Y An ea}gwh Ptl # qfgewards Obtained.

}gmg E;ahbff eténcgt@\t WM&k hd@ﬁ&t cd‘g%gr@&otm o Bs.

i seases chara erlse a cognitive inmpairment, such
Inwlsevegessﬁd/%hﬁm_iredly mqn%ﬂse(ént SHR panphuzt mésWostdeKmto rats and

tive inpair tc. Exanple 3 Effects of
15@8%$%Uﬂﬁw?s e@$gﬁf§ﬁ ously hypertensive rats - an
ani medst BRABY: oak AP rOPLRr W@%s%ﬁn?ﬁ@b@n@rg%up of vehicle-

attention def|C|t hyperactivity and increased

trgatag FHER Vieagetive cmﬁt azme@@sp%/ofhymtt@n@y v@thyéplg:n(c@;queated

S, tenti
SR (L ot RS RS iy RGeS u A B ek AR baceg e
chi@AtallStwieh Mmethylphodageiyed daiskimgRtdie (acl{l&ealdose ~10
Psychlatry 57, 1239-47, 2005]. To assess thes
mg/arsderhand tye oo oh S BRaskermaicatlyitisgtcd va gy W@ﬁ?uﬂd I (5 mg/kg

used to neasure attenti on- and
m?%%ﬂpé?ggﬁesg%' [

el ated paraneters. Attention deficits
wer eMpwhad Gytraas tdsticg ®a§per'fcnniehem DOIhba@s S(’BfSiOIIl@,\kﬁbh in operant

resses on the wong sid InpuIS|v S was nE
ngpwespwgé% leyRe andadioaek Rewed chih geen Mhsrvacti dpq %gﬁ
Sldaﬁhn@f ¥ fevel Bhel. Mhe LERTal SIBRISICEAS iy Q@lléfﬁéﬁgreﬁﬁ‘é@[ﬂq

during the delay interval in the test sessi ons
fTwidl twhadl éﬂealyezd’alrlaéﬂw rlataingpg akkl pestiag tonsitigd awlabe fdlvvtiog plthsbsy
circadian recording in infra-red cages. SHR and Wstar
Kyoto rats did not markedly differ in acquiring the

Al uO bl ®Ba@nedthe two vehicle groups of SHR and
yoto rats showed the sanme general notivation

(1bf f dﬁdh éfé/ét@u e cmfnueml}é@ctb\;ﬁ (arrdl@q@bby nsigharighf). Each lever
rewards obt ed SHR ts_ex bltqd

a1 ert TR i o R SR o RyBtd Atk agiocen
reward chamber signalled by a single house light.

(2) Like (1), except that only one lever was active at a given time, switching in a
five minute rhythm between the left and the right side. Signal light indicated
the correct side.

3) Like (2), except that the lever on the correct side was set inactive every 20

seconds for a period of 20 seconds. The signal light on the correct side

indicated the state of the lever (ON or OFF).

Test phase (during treatment)

(1) Like Acquisition (3)
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I mpul si veness was markedly increased in SHR conpared

wth Wstar Kyoto rats and hyperactivity was observed
W@3008213360 Test groups: one group of Wstar KyoPOI/DER®S/050064

as controls, one group of vehicletreated SHR (negative

control), two groups of |nt%rn1ttently

nmet hyl pheni date-treated SHR (2 nmg/ kg and 5 ng/ kg i.p,

(25 ef ergRe el) gH@uPIhat 200La BvOrPref ofSARctivERY & the reward was not
chronically with nethyl phenidate via the drlnkln

wat erPresgeisH apagdigide but alberglatay iateyyal ahd sesndy rlauplg this
SHR
SR B KSR LES AL OB SATIRUIR bl SRS

(Bper f drike@)ibnt R0h haklay istesal oNB) seeawds. i N oper ant
behavi.our cages with two | rs and, adj acent reward
(4%hanﬂék%cﬁ% ?W@hﬁl l%ﬁﬁmf%ﬁ 10 sscadsof* t he | ever
panel . The anlnals had access to food only via | ever
presses, and fluid was freely available. Training and
t est (Easrgpcumdslias betl doesttbted @ dndviiOngg/Bp ape $njecdediBirsint iegore

o Gt Ol DR g S8 g oo s Yon SEY o fiilion

offtBStaklt 8odnBra® MotiNVERSH Mt BoPEQRRBI Bl MRn@Rin EefcAVAFH 1 N
t he adjacent reward chamnber S|gnalled by a single

infpolssengisghare rgdpyed jogeth¢ryith b)(l@ﬁéfmtwttﬁ atloqwmoyor@ﬁévutﬁewesv

was, act.i v t a given tine
ol B ALY e g e R Pyl rg ) e
prbioghéd ¢MisC At RpPrebdiRatBRIIrGtt shHivile the 3Jfedth beCdxﬂaounax oapt

that the |l ever on the correct side was set inactive
atispieny deltpits apd irapulsizity & PERiT8l ipproyuled dt Baws 26The

Si gpﬂ%thbr g%ltud%%ﬁle&%ﬁ;c%ﬁéﬁse‘%{ltdegﬁggg)ln %%ﬁﬂt B&%Vﬁ)‘il@ttﬁere
Wztsr reaitctenion of h)teﬂ.tldﬁ&ieﬂcm ot Shpulanen(csy. ([ﬂ):rnh.lttklﬁ adiinistration of
AN BASE R S 5101 o
sSR! e drficela¥Rl a%wq’loﬁt%céﬁgﬁw diihREaddH @d b Bier i&ime

according signal light was OFF and the | ever was set
coursa®f netevity( 3) Li ke (2) but with a delay interval of 10

:Sg gﬂ}?sresu(lts)from l‘&us &32161 1n(1i1cate t[hat conq;e)ou% I e?%egtrs \{I%pulswngi%nd

attention by a different mechanism than methylphenidate. The lack of an effect of

methylphenidate in this model could be due to the fact that methylphenidate has been
shown to be effective in adolescent, but not adult rats [Psychopharmacology (Berl),

193(2), 215-23, 2007].
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Compound | at both doses tested (5 and 10 ng/ kg Lp.
injected 30m n before testing) had significant effects

w0 n00SHR3s@t s. These effects did not affect thePCT/DK2008/050064
acqui sition of the task or general notivation of food
seeking, but attention deficits and inpul siveness were
reduced together with hyperactivity - | oconotor
activity was dose-dependently depressed during

CHinmadi an activity nonitoring for 1 hour w thout

101 £ eReat b ATttt SR AT A g R A0 e

déﬁfeﬁ@ﬂbﬁ lo¥ tsiubInsyatfibh@inSddpsespibRVth €l @féttod dohfprikidg2Re
t hyl pheni date reveal ed no consistent effects on

adgpestptongeifdierepeuticpthepiécaiais amouniefck-dn of attention
BB RS By LSS 00 AT BF [l

toaggriemain ackd therebfyperacti vity of SHR The effect | asted
a few hours. Chronic admnistration did not alter the
ti course of activity. The results fromthis _nodel
2. ndl BB Prdacopipbleitim rviseis cpipamd U g B Ricition
safittention by a different mechani smthan
met hyl pheni date. The | ack of an effect of
met hyl pheni date in this nodel could be due to the fact
3.t hat Theemeipp hesirding & Haisr heeirerghewmppendokis ghiraeietised biyn

agdol es ut not ul t . r [,Bsych ol ogy
e <Rbn b forraSinabSy 6050 B S SRR 0% o

the treatnent of ADHD, nel ancholia, treatnent
4.1 esi Biicatth6& RERSEO T QhintsSsS wthdRlin EGAPSATY ié Pharacterised by an

depression, the nethod conprising the adm nistration
XBPDasdapicgdanfigeslll. y ef fective anount of 4-[2-(4-

nmet hyl phenyl sul f anyl ) phenyl ] pi peri di ne and aci d

addi+y - e - [ in
S need raanif sl grdfleRl JERRSHTE sihbrc ot
adnhieiseral atSpgompday. i s the HBr addition salt. 3. The

nmet hod according to claim?2, wherein conmpound | is

charagcteri b eaks i n, an. XRPD at_ approxi mat el ..
6.6: o5 e g1 139 R ahosgls 3ty PR PP RAE G dcid addiions
saft6 ARFI (Dnifdufill B iMBhSmaMiIBEBIHIGANRAMLNL fdrShe treatment of

characterised by an XRPD as depicted in figure 1.

ADHD, melancholia, treatment resistant depression or residual symptoms in

depression.
7. The use according to claim 6, wherein compound I is the HBr addition salt.
8. The use according to claim 7, wherein compound I is characterised by peaks in

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

9. The use according to claims 8, wherein compound I is characterised by an

XRPD as depicted in figure 1.

10.  The use according to any of claims 6-9, wherein said medicament is intended

for administration at 5-60 mg/day.



5. The nethod according to any of clains 1-4, wherein

conpound | is admnistered at 5-60 ng/day. 6. The use
w®@b00dA[Be 4- met hyl phenyl sul f anyl ) phenyl ] pi per i BCTIBK200d/050064

acid additions salts thereof (conpound I) in the

manuf acture of a medi canent Jf,or the treatnent of ADHD,

nmel ancholia, treatnent resistant depression or

11 esigdmi4- ﬁ&ﬂ@lﬁh@ﬁylhﬂfdﬂ@@ﬁl@é&ﬁl]pfperﬁme 1he a¢ig ad@iciony hiteg
to claim6, wherein co | is the HBr addition

thergp forgise Tihibe esatnaae @fé atf@elélllcélphﬂ Arcajgpyt gsiptant depression
Eyle) ri sed by peaks in an XRPD at
°f§§pr g tojf“% %H%&%ﬁ‘ 81, 19.26 and 25.382Q 9. The
use accordlng to clainms 8, wherein compound | is
12charHet @nipmedd bgcoadinRRikias | ediidt exnpaunfliigthe é1Br. adiiiion
The use according to any of clains 6-9, wherein said
5 safipdicament is intended for administration at 5-60
ng/ day. 11.
13- [ 2r{Acommiolnd QJEL%Pd/lhétU élé‘lﬁi/lj W&V&d&p&ﬁﬁhﬂéﬂﬁ@a&é}%ed by

acid additions salts thereof use in the treatnent
pooks ADIDXR Bl ag appirokinwfely 6 &t hﬁb&l 1|9é’a6| sl 23t3802hr essi on
or residual synptons in depression. 12. The conpound

di d th
1€ Pieohryired «oinglo e by RAVEEThR Ry FEnerGresdy on
XRPDQ@(@@M&@%@ﬁgh ]characterlsed by peaks in an XRPD at

approxi mately 08, 14.81, 19.26 and 25.382Q 14. The
conpound accordlng to claim13, which conmpound is

10 1%har Histe@nposnd BocosHnxRrmy=af cams di dd Whcringirkeompopsd is

ding to any of clainms 11-14, wherein
m%@ﬁﬁ&ggﬂggﬁﬁgﬁg&ﬁgdninistered at 5-60 ng/day.



