3 , 5-DI SUBSTI TUTED PHENYL- Pl PERI DI NES AS MODULATORS
OF DOPAM NE?NEUROTRANSM SSI ON DESCRI PTI ON Field of the
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nodul at ors of dopam ne neurotransm ssion, and nore
specifically t o new di substituted phenyl -pi pe pdines,
and use thereof. Background of the invention Dopam ne
is a neurotransmtter in the brain. Since this
di scover 3 SnRERYEF AL HUAED RYBHYLL-PLRBERIDENES (A6 MAPULYEREnPhe
in the br%PﬁM?%Nﬁé@ﬁWéﬁ%@Ny explored. To date, it
is well established that dopam ne is essential in
sever aI aspects of brain function including notor,
ensory, enotional and autononous functions
(e 55 gm'itl on of appetite, body tenperature,
sl eep). Thus, nodul ation of dopam nergic function nmay
bep.aﬁgrafthgi..a}eni.ant he treatnment of a vvi de range of
'ﬁ}or;gr%%esht 3;\);?19?] rgat I%S\e\];vgngct{ula(%ors of dol;.i)?mln raeggogtlllr'lﬁg%rgission, and
r er@ermseﬁeﬁcavsetomwmlbwu@é@hﬁfrw' P'lﬁer'ft'm%a@'?ﬁelﬁ? tiyfreof.
neurol ogi cal and psychiatric disorders, e.qg.

Pagggkﬁﬁfm,dsofqh}ge,qfée\t%nd schi zophreni a. However,

curre aval opam ner gi ¢ phar maceut i cal S ma
ha%!’agwefé "SHRE a@?"?'gﬁrt g the-pain. REC Hiledis@yPAnfAde in the 1950s, the
anfuagoni &t dopamének irowre tbrain ihasltbeen batehseperplored. To date, it is well

( eé%&ébﬂ@%ﬁ@ﬂét%barﬁnhé’% (—%Eén@@ltlﬁ ’se\gpac-l;)as;?éag %anal‘un@thdj\emcludmg motor,

of
co°g°ﬁr Rbie rdn AR e AL (RS et St eis TR Y brSbpetite, body
i nigmperatyekilerpdi Tys.amddubtion b seranficzraid ferrctian dhag@ Herkgnefisial in the
t h@eé?harﬁtnﬁ(‘éﬂbvﬂgiréﬁde Bahdosdedd affdt@r@prid Fumstiondt th fact, drugs that act,

dl(e%\?élawgl}igtb at%%’étrgq(gii&]in rg'c% trogsa %r% mAb:hS/ du (e\’g"ﬁplh%rtreatment

r e%fe&‘?“éﬂ%q*%al tan6 F?Spfﬁ}qu(}% fqeesac‘:'yg aﬁ?}’k'f‘%’d‘&c elsgqs.eand schlzophrenla
ef ieaiver, alirrerap avairdregiopaphargmgeahacatis)s may have severe side effects.

delyo$l|r%Pan@9Vcﬁ)|parQQQ%mapgmgt@%?eoﬁr%(/vnngmge %t‘whnotor (extrapyramldal side

sel ectiv 0 ne receptor subt
bFPSY a0 G 4 0RO A RRERS cfuBbors 2nd impairment of
COWO'@H'@S aa@tdongﬂmmgwuwnlsneard dwam‘ e 'BQUSP ahyskingfsiag [aed psychoses

br@'odsurraﬁ €antl GPABA N @egPHarrSdcAddichli BaRisSof Thapddtiddnwe &yieerab-Hil, USA.

SRl bhosl 1wk NG afikSat BRLs; 9, oL neur ol ogi ¢ and
psyan atric disorders (A Ekesbo PhD Thesi s, Uppsal a

Uni versity, Sweden Functional consequences of

dofyaarameschiadorted eneraar irenarchdrs e faproemelfieacpend nasiytebide effects of

st&%%eb@ﬁd %a@nd&@b’c&blssﬁsﬁbb'd&abp qfovehoaa;mnnﬁe” Gb&eptor ligands with
seﬁe&g\?g al% s eC|focd;§anamknJe rgce?otor s#&l e% olrr\}v Ih };ignal selectivity. Yet another

I nes
class of compounds actlng through the dopamine systems of the brain are dopaminergic

stabilizers, which have shown to be useful in the treatment of both neurologic and
psychiatric disorders (A. Ekesbo, PhD Thesis, Uppsala University, Sweden: Functional
consequences of dopaminergic degeneration; clinical and experimental studies using a novel stabilizer
of dopaminergic systems: Ekesbo et al, (-)-OSU6162 inhibits levodopa-induced dyskinesias in a
monkey model of Parkinson's disease, Neuroreport, 8, 2567, 1997; Tedroff et al. Long- lasting
improvement in motor function following (-)-OSU6162 in a patient with Huntington’s disease.
Neurology, 22;53:1605-6, 1999; Gefvert O. et al, (-)-OSU6162 induces a rapid onset of antipsychotic
effect after a single dose. A double-blind placebo-controlled pilot study. Scandinavian Society for
Psychopharmacology, 41 Annual Meeting, Copenhagen Denmark Nordic Journal of Psychiatry 54/2
93-94, April 2000: Carlsson et al, Annu. Rev. Pharmacol. Toxicol.,41, 237, 2001; Carlsson et al.
Current Medicinal Chemistry, 11, 267, 2004).

CONFIRMATION COPY
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wi th Huntngton's di sease. Neurol ogy, 22; 53 1605-6,

1999, Gefvert O et al, (-)-0SU6162 |nduces a rapid

onset of antipsychotic effect &fter a single dose. A

d oAl ter kopardinplga:ceddpocant wiodH Bab pédnotefestedty as a dopamine-serotonin

,SC%@QWQ‘Ab.mr S%C{N@ﬁ )ésf Oﬁartpﬁmgph@cré%f: 955}9&’ |s4’t1|§ recefntly launched

Annual Meetin en agen Denmar k di ¢ Jour nal

PsYLRPVADPYF £2 FE’“Q% BRPrEBIE {BuIt0Bt 2kt PEBoR*Ret TheY, vol- 302, 381,
An2002. RefurthPhhaarap cohpolndx irefetred td las, d@®in€?@0 Istabilizers have been
Caéés&ﬁﬁ@ |ret/v0@|1/46@15 r\/&@él/mdl'GCpaé'rssghQMIS"rreydeve’H)merzgyACRm A new

$ g%mu%ragsc s 3|zers ogety for (er[{;osaencé 33),2 fnnua/u'? %)ig1 /?bstract 2002, Vol.

-ser

528\/\@!"{ 1 Hgs, aof’ﬁw"tqsélz"%am Nyksse gt %JrEff'éf‘tjb Atdgplerapily Pfﬁ%e el dopamine
I ecadiitdr YACR 18U Ghérthis pia@Eby-cdnoblied adioempaugmdn egipntp walz edhigophrenia 12th
( Baienmgalevinadr, whHaHOR ofEX(HIZOPRRENIA, V7013, Fe Gy 26031 pavad) @Ritzkrand.
Furt her nor e, corrpounds referred to as dopam' ner gic
stabilizers have been _described in WO01/461

W B 6P IBg 8 GHTet Tt arer e ast TSI fepargineric stabilizers as
ACREGibed, im&(Q03/ 464 45,00t bgamenadgiettessserbipl #lz @082 can be summarised

Sogd: a8 Yncﬁ'éysed\ﬁlﬂﬁ&%ama%mdn maﬁlné\ﬁ%ds% thePRSE @Gt dopaminer-

I\IygbcePlg';(’)‘]ec%lons 0§é€$ Irng(;:lnéna:!'an gr‘a{ q\p or Ufyyw%a%(-)tﬁq%vn%ugr\a}\ll effects l'n other-
doyasr rieeasedatsiy; jagd 3) A@F@Boraofrlgqha@ﬁqrglequects induced by psychostimulants
pl @qriotaiinlett ketdpadds mrhs tai oy thél ppattemtestiol thid is referred to as a

c '@@Q%tgﬁ,}%p %Eﬁl ENNI AL W NTER WORKSHOP ON

Febr uary 2004, Davos, Switzerl and.
o 2Pl BL S Rl gL SEl B, aPle yoien e wssa i e
detseatinpetd of nneyrgjagiced 14 narMatds 1disprdaisl %PQ%"%S@W'%YCMUC and
al antid@fressam cdigpontde) bbby @dvashdebiradid Gffeas ed thdsenaaaiac potassium

of chqgr%?';m\/\mﬁhl en’e |n\?ol\;e%rm 91%' ?Ig&ﬁé“?‘e arlg %naéf‘:?aﬂ&%h@%?s commonly

dO am ner rojections o e manmal | an bral n;

NoreEﬁ"eS e §° m@éﬁchaeﬁ%ﬁ/ﬂwuwaﬁt*@f PP PRt 9587 GReoded voltage-de-
ungengeriteatassits; chamrck!)3or) Ik | (npiddy bétyatingl ddieiad reaifierapotassium current)
ef éh%ﬁrte?’s i B%Q%@k C*HYbI&%%ﬁQstcthbméllsa&hamﬂfce ventricular arrhythmia (Torsade

ot om
PR Tk laficS SEREPATeath e s st el TREGon that o
st 4be |n1n§ré|hapsr widepigablg ¢ffects odnrsaigipctrarplarisaligngs peen through prolongation
phertra Qe wtkieal dfth@ efettyda VIR NEASHWE ic6itidaFR tdI3RGh dulrogate marker

th’r%r r{ antfrﬁ?m Rf oc!f c?rh%salna n?eé?\SXﬁIEArQ\LK fg)én the mar et due to

di sorders (es eC|a Ic and anti ressa
C OYASELFRERS e Wfﬁﬁtéée'aWéglc?réﬁFé”éftf‘@&(é C@FF'CtVPfésEé?Ctmphys'O' 15, 475,
Cc azabida EupDiPEs i, U, Ghaon2| sardibiaghiarcleseaich\aB| 322doax t he
el ectric repola psation of cardiac cells, commnl y

referred to s hERglf{]Fifrnels% n et her-a- q

rel Nt @&efﬁ'(gﬂée ane by Pt 8’“ AEPPaH 6t '§P drm CNS disorders
c hiarwtégh) the rsyinkor(sr capi il affegtet |bvatopwgm@|relcafye<dionsecwhefq tire treatment

POoATHikAERGMAIERARY t& Ed) Aihmal Bh g ulhbrcndd 88k drlRé®Bound, with a

ChEMIR Rrr@LkabilSAY SRt M b GH L tn @ ENELRE s idy o83 ity at cardiac

potassium channels, reducing the risk of serious cardiac side effects.

Description of Prior Art
Compounds belonging to the class of substituted 4-(phenyl)-N-alkyl-piperidines have been
previously reported. Among these compounds, some are inactive in the CNS, some display

serotonergic or mixed serotonergic/dopaminergic pharmacological profiles while some are
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t hrough prol ongation of the QI interval of the

el ectrocardi ogram which is considered to be a

surrogate marker for risk of TdP. A nunber of drugs

hafue obe:emawwdbﬁuﬂfl@e/weéwtomgdmets"r&r Krebgodlises idbh high affinity for dopamine
unge abl e side effects relating to cardiac

arrhythm a (J Cardi ovasc El ectrophysiol. 15, 475,

2004., Eur J. Pharm, 450, 37, 2002 , Cardiovascul ar ~
Res ealmbér of@&heﬁﬂplpaﬂm&) defimatives Aregmbivon EP@I6aB@Sdisaost lsebstituted 4-

fi @h&axaf.ﬂdomﬁétmmengammét%@uffowd.&g ffspmr@d%ent of anxiety.

doB AP RaTY] Bsdthsg o1 THESS RarS FEREh Eoseher EohaH gg dopamine
admstﬂnsﬂ\esfqnn@or{s@yslaqnq swstifriéd rmetivbdrehenf- 12, Hévetrahyaropyridines.

of conpound, with a dopam nergic stabilizer profile.

car%ﬁgégt 'eg?% Sédke ﬁ]&%ﬁp%‘%%ﬁjr %g'n?ya lm%}%}o? Forntkéa%fmsltagma receptor
se?§56%§e%aFN$ afisyrgle EFMREEING, ”Bes%‘m”it?fraﬁ?f‘ off PPIaspinggy t including
CoafypipaclSinde wbig i ang ettiger tupsutstiassl @f mewbsibstitutea@ it the aryl ring. The
4 éol?r%nwls) euﬂlﬂ{ lﬁytﬁl_qﬂ H)lpcﬁﬁg aFHnE?SW H@V@sp?&% G{eeglblqgsljeyeptor WO

Eort ed. some are |1 nactrve

1/&&@54%?{:@5 agﬁﬁ\edgﬁr@erh OEH% |a| és Itenﬁfeg(écd mean a compound which
seemwﬁ@ng%/oelbpsatmﬁmeﬁ@ g iptharersey GloaigstCRIDTE deseribed in Weber et al.

Whidog. ﬁ@tm:-‘A@HdefSlé’ | (Ueh) RAE t87@h ggePan @éiﬂcfaﬂ;GGWbOIél/o95954 discloses
agoni st aqom

do comrP|05| lons re"ilatln e tl%1 glscr?,\o/eqy tl?y?tg&er?%n ﬁnﬁnﬁ){alkép arame aminotetraline,
deP'Pﬁ—'faf/PQ/ é’soeél?"ee RPG AR EIDEEO8S T'atﬁ kigh jg@ng tmhtdeisiomageceptor and
4- unexpectedly low binding for the PCP and DA receptors” (see page 11, lines 33-36).
(nmeta-trifl uoromet hyI phenyl )-1,2,3, 6- tetrahydropyri din

es for treat ety W})O/ 03713 di scl oses

oot /pEP% e I sp A o seirs SR B8 FOIRRHBC P hiah binding
dogffinibnetos yist egigraly sfegertdri @nd Oy osti mipcosH sthet uhedcompounds  are

| - Bﬁrﬁh’&o‘ltﬂ;ﬁﬁhﬁg&lvélm 2h absched BQBM&AE Qgéérpfcﬁl'éﬁfﬁﬁty & edHh, clinical

tggle%(nvg?tgﬁﬁn éhgegi{?%errtl%ls élf)%grg? é%ce%qg?%?ngarraé?hlzophremc patients
Cohfp’lel Rt rggnetatedaeividanse roAtenBReyeTotiaragtiviiy mes activify| incinigother CNS
ar yikgagerinwdi srethe WstC Bxtafistve®l btagied Wakdldst sihmb 6@cddtor antagonists,

mﬁ\ﬁé%@ﬁ%&é&a@ga% B&’Ip§48? yIllaVEIbrc]g\ fa-hllbem cﬂlqpé?lé{bgﬁes |n schizophrenic

I ndin

Si @?’fﬁ"%@é’ﬁf%‘r et 9o PP @9"5’9%’3!”?(’5?% Bflﬁa?t7<%)he1°t3e1r°ﬁ1 Gewirtz et al,
" hiLggm, a\febrowsytcybpnasmaqatoend@dn@)mean a conpound whi ch

exhi bits an 1 C50 of Iess than 100 nMin the assay

desc nV\éer et al Nat | .
AR kalt fesae= 33005 Bogie asploaies i PG forgle:
91/ 095954 di scl oses conpodi fepns relating to "the
di scovery t hat ceF[tal n phgnyl pl kyl - am ne,
am notetral i ne, pi Qe R ne and rel at ed
derivatives have hlb/g@di ng"to the sigma receptor
and X

" Rs

Ar,

in which RS may be selected from OH, and Arl may be substituted. Such compounds are
used for treating CNS trauma, psychosis and neurodegenerative disorders, among others,
through selective blockade of NMDA receptor subtypes.

US 4485109 discloses compounds with formula:



unexpectedly | ow binding for the PCP and DA receptors”
(see page 11, lines 33-36). WD 91/095954 and WO

W@ 20000823 bot h require that the conpounds havePGI/EP29A6/009866
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bi nding affinity to the sigma receptor and do not
di scl ose that the conpounds are pharmacol ogically
active in the absence of sigma Yeceptor affinity. In
addition, clinical studies inveltigating the
properties of sigma receptgr |igandg in schizophrenic
pati ents have not generate  dence' of anti psychotic
activity, nor activity in any, other CNS di sorder. Two
of the nobst extensively styeh el ective sigma
recept or antagoni sts, BW34U Ri ntazol e) and BMY14802,
have both failed in clini st@di es in schizophrenic
patients (Borison et al, 199f¢ Psychopharnmacol Bul
27 (Rikh arkQBed 8SpsyG@mhdripeuat agdnts, p&Bidylarly as antidepressants.
hburopsychopharnacology 10 37-40). WO7/23216

di scl oses_4-substituted peri di ne anal ogues with the
f oFfrist (797 Aisqipice: r?"F‘éS‘gr?é@Prﬁé'D@B‘PL@Ef a8 fheoiueyre and Arl
may be substituted. Such conpounds are use®Hsf or
treating CNS trauns, psych05|s and neurodegenerative
di sorders, anobng others, C \oeRade of

NVDA r eceptor subtypes. 448 109 di scl pses conpounds
yd-.as’ psychot hepapeuti c

with fornul a: Wy&h

agents, particulardy ant I'depr essants. ) 77792

di scl oses, annnggﬁb\ , conpounds W t hXhe %ucture

havi ng dopan1nﬁ tivity - particul &r as ™4

recept or Ilgands - and useful for the treafment of

nov&liddy dgaealkiend)c dmmr/depatucmmeéémaﬁscadtosoigams— and useful for the

SUPr%{,theHE ShobliBeLERhgsisdapivati ves of ‘the forml a:

possess propertil es as nonoam ne neurotransnitter

i .e. dopam ne, serotonin, noradrenaline, reuptake

i NWasBISa668 diftieses suhsbutedspirariding diedvativeshad thesofrallai n t he

treatment of Parkinsoni sm depression, pseudodenenti a,

obesity, narcol epsy, drug add%gtion, and/ or abuse,

attention-deficit hyperactivity disorders, senile

denmentia or nenory dysfuncti f addition, it is

known that conmpounds with fqrnuljae | | (W001/46145)
and I'll (WOOL/46 146) posses N opami nergic stabilizer
properties. Formula Iln fornuka Il ; Xis, inter alia,

CH, Rl is selected fromthe group consisting of
OSERICH 3 osEEETHB <SOR3, M@GORRBe GORBranONjtteN(Z. COORIFHRB, serotonin,
CF%or(aereQMIn% OreXptlaﬁe R bR6rs OheFoonfPounddlare baid W84 @deful MBtHeSreatment

as ofsrpelghsomsm gepres\@o’n pseudodementia, obesity, narcolepsy, drug addiction, and/or
abuse, attention-deficit hyperactivity disorders, senile dementia or memory dysfunctions.

In addition, it is known that compounds with formulae II (W001/46145) and III
(W001/46146) possess dopaminergic stabilizer properties.

R1 R1
x/\ x/ﬁ

N lﬁk/N\RS
R2 R4

Formula | Formula !l



R2 is selected fromthe group consisting of Cl-C4

al kyl, allyl, CH2SCH3, CH2CH2OCH3, CH2CH2CH2F, CH2CF3,
W@2®7842299f | uor opropyl, 4,4,4-t pfluorobutyl, BET/EP2006/009866

-(CH2) -R4 (wherein R4 is as specified below; R3 is

sel ected fromthe group consisting of Cl-C3 al kyl,

CF3, or N(R2)2; R4 is selected $romthe group

consi sting of C3-C6 cycl oal kyl, 2-tetrahydrofurane,

3- ;rpttoprﬁlmyglrofuran I'n fornula Il; Xis, inter alia

CH IS selected fromthe oup consistin

os&mﬂs*ef BROSLHS: SSERTed EOPRT €9 7C°“%§€r”9rﬁég’5°&ﬁuﬁ?a%0£”w SORs,

CFS0Q.R5, C@ks, CBy NOJ, QOMIRs et (R&wss Xads Cslpedd)ff, € Byel Om)erein R; is as
5 3- sgeta;f,gphgaﬁ), 2-th iophene, 3-furane, 2-furane; R2 is

sel.eql 0. LLOMLIG 0L oub cconshsti e oy G, Bsch, crciock,

i ndegEnadent TH.CH, 63, 331”f@4'”°a|'q@y||: 4R-trflugiepetyk ed from t he
gr P, )CrRNSHheleing iOks @@cﬁé’d gyt , al lyl, CH2SCHS,

e A e
10+, Bmstqg@c@fjdw E"tﬁ’n@”P%ﬁ qugls@rpg @3 €5 W'@Plbﬂl quatrahydrofurane 3-tetra-
2- hdrefakupdr of ur ane, 3-tetrahydrofurane. R7 is sel ected
fromthe group consisting of C1-C3 al kyl, CF3 or
N(R4) 2 However, neither WO01/46145 (For mJI al ) nor
WO PHBYa8 (Formul a 11) discl ose pharmacol ogy data for
t h& i, iftedaisu OBt R istselonted frotrhide ghemydonsisting o OSOLEGSASP[H;, SORy,
15 t heo,e86R) dNDW@D EMHR,TIRE,, FrOld, 3M NQwRArEHGL UL §s |s§eC|f|ed below), 3-
kngwn . as gnth%élq ee$ fusr zianl e in W01/ 46146 (Exanpl e
44 0MS0% 2B PRSP U S8 EE hy | ) phenyl -] 1- propyl p
i pBrisgriadpd f@aéh&pg@umaorisrst"\m@‘lF &) B61146N] ¢ saehth £0n OH, NH,
t heg aqd' 15, O ingupehas ey H & ayed,tdngr W01/ 46145 (Formul a |
6,,(F I | t aLn, p
g rrsi %%édgﬁéﬁ\abhgl %@5&%@? LL(P\;&érrcgi ﬂg}l’aglﬁé’eggzggﬁ”n%%CHZOCHB’
20 phiffaeeitd | C& Ty Sabt tVOLBpYl Adet TELHOEYHY Py usef ul
I n-@CHEaRsent of disorders in the central nervous
Sy§ %rgeléaéﬁ|f%1 Eﬁécér@é}?@gwsﬁgﬁgegﬁ @Séjﬁﬂélmlnﬁft&'r&ydrofurane 3-tetra-
34{&# sers. is al so desirabl e that any such
YHBEEE cal I y active conpound has reduced
pr Bpiesletted from the deurtdnsisting offardiadul, &F4 §- N84k egar ds
25cardiac arrhythm a. Summary of the invention

However, neither W001/46145 (Formula I) nor WO001/46146 (Formula II) disclose
pharmacology data for the 3,5 disubstitution in the phenyl ring disclosed in the present
invention. The following structure is known as an synthesis example in W0O01/46146
(Example 44 4-[3-fluoro-5-(trifluoromethyl)phenyl-]11-propylpiperidine).

30
F
FLF
F
N
Example 44 in
WO011/46146
In addition, there is no guidance in neither W001/46145 (Formula I) nor W001/46146
(Formula II) how to obtain potent dopaminergic stabilisers.
35

There remains a need for new pharmaceutically active compounds, especially useful in
treatment of disorders in the central nervous system, having increased potency as



The object of the present invention is to provide new
phar maceutical ly active conpounds, especially useful
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system having increased potency as dopam nergic

stabilisers (See Table 1, colum 1) with a | ow

propensity to bl ock the hERG cHannel (see Table 1,

c olaprmir)gic Fhebdigersonploisnelso hiavieabEatiat canly asucadprantagetcally active
Wi EdindoaRPask Fe@ufe@dHﬁ)%gnsﬁbd@)r esﬁcfee‘ét‘f&ts PastibfaHyARL Yregards cardiac
cardi ac side effects. ,5-d isubst rtut ionin the

pr 85 M nventi on sur prl SI ngI y inproves the potency

and efficacy conpared to alternative substitution

pagg.amﬁy(,et& m3e.4u<d1 i subst itut ion in which the _
I onIje oqj%ct gwetplr%sr?%tt |ngné%n IS torrg(gv?c(l)Sryet%éﬁatrr?\écgeg%{aﬁy 8:|ve|compounds
[ n‘?f@ﬁﬂ?'brvsafuswtmfsﬂq?réwéﬁ"s%rﬂﬁfsm the GP@ﬁfa'théfothﬂ@e@hé‘ﬁYféﬁi increased

COﬁc’p?télnﬁc@dasfdepa}ﬂﬁ@@id@%lhgér@T(Bdéﬁiaﬁl'e 1af:&|umFr hewah BSdvapopénsity to block
bi g]%rh%he%%nn%l QQST%I§§e% rﬁrpy)e er e%o%n?sﬁﬁar\]/e pgrticular advantages

e rat ave
onXﬁ'@iretsaecé&‘i reﬁP@fjéfdér?ffF%fFI%?“&H'adbﬁ%[ﬁ'iaﬁé'%?%e%%rst ens in
the brain. They have effects on biochem cal indices in
th?heb'é%l Jlsl}%ﬂt’(]u&h% W?%@ér@rlh@n‘:ﬁn s@@FlHF@§ ﬁEw@&%@ B@cency and

ant agoni st s.

i nGarY o‘?ﬁ’"?ﬁEﬁR/tﬂé"t‘FrHﬁ'i"’&SHB-‘rIgS“tE’f‘fpé‘Ef@s é"ngs 6ﬁ‘tsgﬁsé'6‘t}§’" In which the
| o¢-wrBtiéron helpeen) @rwicde sekstitutedatPgrositivor. tIlne:dd'tlplhéle compounds of the
SUp&taRGR&Ena&T BEslyi0ioler bfRit) Y QRE INBRG CAShneNEBMSRIr& to compounds
sl hgrPlt beh@w oural activation, in particular when

baselifne f'Gconot or acti vi ty is low. However, the

substances in the present invention inhibit the

benaviubstaades acdordiad toothe iphadaiatvddyiop Byel@sih bidltgraityStestadl in the rat
PSYAORLALY ARE! esn folin8 t?lép@%@%?ﬁlaﬁpgpﬁgﬂaﬂgne{;&cts ems in the brain.

present inyention rﬁsé ot ency at &c
b hENaN RS GHEFR R biogheRisaldnfiet | yhg esH Vih &0 r?fté]r features of
asewn(rfeorantdectrmw sHeeeextpersuhgnt @b aseqrtilnmrt)) the invention show no

i nﬁhh%ﬂ&r‘yn&f&ts' @HV dpbRtsnd a5 IQggidﬁlbﬁ?r?@} apK'NQJeOB&%t FdPBe.@Rghher, the
SCr| on

Inve {1 c(;)ers ﬁ.cﬁordmlge D?r}eafnﬁ/\e}rgmnl %aﬁr },ng'.uce s%ght lgee:havmural activation, in
pi B@'B@{que@epﬁ)afewge fosPRPEF aqtivibe isgms. quy\fever the substances in the present
phareapeuting@t | yheacepliabbie salbitdnt hedqueef , by psychostimulants  and
phas iRGsHL &Rl conmpositions containing said conpounds

angg use of said conmpounds in the manufacture of

phar maceuti cal s bei ng dopam ne neurotransmtters and

t h&meapypstahvbaseacpordiop Selthes ptehentpnesdornt disploeiiw potenay| @tiafgbiting the

t oA EXdnHEINGs %@m%msl,sx@fo irQr sl dfucE: dsdady (WM QESisRefRedpSrimental sec-

sel ected fromth e_group consi sting of Cl-C3 al kyl s and
%PI) .indicating a low risK’for QT interval prolongation and arrythmla in man.

Detailed Description of the Invention

The present invention relates to new piperidines in the form of free base or
pharmaceutically acceptable salts thereof, pharmaceutical compositions containing said
compounds and use of said compounds in the manufacture of pharmaceuticals being

dopamine neurotransmitters and therapy.

More precisely, the present invention relates to piperidine compounds of Formula 1:



and pharmaceutically acceptable salts thereof. In
particul ar enbodi nents Ris selected fromthe group
waeansisrdhg of n-propyl and ethyl. A further aREEEP2006/009866
the invention relates to a nmethod for treating centra
nervous system di sorders by adm nistering a
t herapeutically active anount of the conpounds of
formula 1 or a pharmaceuticgb. gHacceptabl e salt
thereof to a manmal, including hdman, suffering froma
central nervous system di Addi tionally, the
present invention relates '
di sorders listed herein, 2 ni_stering a
therapeutically activeFanount o
formula 1 or a pharnmaceutically accegiabl e salt
thereof to a mammal, including hunmes, sgffering from
sai d disorder. Inclusion of tmg substituents on the
aryl ring of such conpounds - Re in the 3-pos it ion
( "Rhé&eih)R BREledtbEfroh RS grolp EdMRisONPSIT, id, alkgB abdeiyd 2) -
g i ncreases their potency in nmodul ating dopam ne
neur ot ransm ssi on. The unprecedented increase in
poerchRiiprpeceptiede agepfablgisalipiseiepfut ed conpounds as
conpared to the nono-substituted, or the 3,4-d isubst
g'{ [?a(#t &1%'?‘1% %B&ﬁﬁgh% RI |ls %(Héét&!aﬁ'&g tillengr nﬁﬁl‘oﬁs&tmgld? n-propyl and ethyl.
I't1on, isubstitution in the present
|nvent|on |s found to decrease side effects relating
10 t oAdertichr aspeat bfythiarmentiars retrtesstoreaietiyd favareefiie centel nervous system

t heéﬁd@r@mp%n\%t&mgtmera%mcam ét§$é sm&la%m@l coérBa@Add of formula 1

de effect
Suth? STBGHI TG FORNBHRISE (6o P et PRIKE A £ suering
Taffpm al centf herveus %ﬁteﬁbmt!mds/\qdﬁ'oﬂﬁb' Eheeléré?ﬂ"t invention relates to a
I N¥REHod Gor ©Eating G tisoriea listapheeéianbynednhinidieeiagl a therapeutically active

15 hy%a?ﬂt% %ggo'ng;au&ﬁsc}f 'fﬂﬁﬂtu‘zad CgpéQh%/rmauiﬁmaégrgqce%fcmen;aﬁtythereof to a
ex IR IPGYHRIIMTGY . stfteripg frapsaididiseid§ted. For met hods
and statlstlcal cal cul ati ons see the enclosed tests.*

Ef irﬁg{stl%n Qf t\?@%ﬁ&%@?‘ts'oﬂethf‘ﬁgﬁﬁﬁégnguch Q&%B&!n‘ag -Odhe in the 3-position
ol A PUR AT BET R Gl e SF0nrh BT modulating

20 Foﬂomlmosuramlnsgt'ﬁtqnst iThalungescedentedi BArsassed pplgncy of these 3,5-
enalsassatité£adrpodAidd SESHhRIdd BDHE Mvdbol QBstitSted hét the Bg4-disubstituted
pres h prg2CH3 substituents in the neta

@,ﬁ&ﬁﬁ? ISilhptg%te?lons In the phenyl ring inprove the
efflcacy and potency of the dopam nergic stabilizer
c ofrpaddittbn] theth® digwnotution B, the greserisivebtidn io foupe tgdecrease side effects

25 Exaémhﬁ t§ c%lam&ﬂ'rﬁg-‘]ai @é&ur%ﬁ@?pﬁeeef%cpéf tmjc/oﬂwgam on the hERG

but also r the. a

I t
SRS TERE A 4 ot ik s LEIOEH I ae o, erects o such

gen@sgtutqdﬁompounds is illustrated in TABLE 1.

Table 1: Effects of compounds in the present invention on reduction of amphetamine-induced

30 hyper-locomotion (estimated EDs, values) and affinity for the hERG ion channel (IC50 values).
Comparative examples from prior art is also included. For methods and statistical calculations see the
enclosed tests.



One aimof the present invention is to provide new
conpounds for therapeutic use, and nore precisely

w@eorspoees for nodul ati on of dopam nergi c systROEEPI906/009866
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15

the manmmal i an brain, including human brain. Preferably
such compounds have | owered side-effects with respect
to cardi ac potassi um channel inhibition. Another ai m of
the inventifon i's to provide conEnsotenft t|h r&Awaapeut|i c
effects aftler oral adm nistrat} on rlef
substituted_structures are umo-m?g P (?‘Eg&'qm)
| - et hyl - 4- [[Somparadive exammessiul f onyl ) phgnyl ] p
i pepdi ne
4-[ 3-f1 uorg-5-(met hyT SUTTonyT JjphenyT-T-AropyT p

I pepdi ne 52

| -allyl-4-|3-fl u@@m hyl sul f onyl ) pheny['§iested

i pepdi ne Treaeommﬂumﬁﬁomndenwnpositions gccording tg
t he present—nvertonm possess gopamenudgiating
properties |and fake useful in tyeatidyg nunerous_ centrla
nervous systenmcieh |ncluding bot h psycﬁ?%tric
and neurolcgé%%&m_ §QN8§ﬂ§61 rtlpularly,_fhe
conmpounds gmdtdrerT phat nuucur cal—conposirtTons Tay |be
used in thg trega{ment of CNS dj sorders where the
dopam nergi|c sy }-'s,ﬁerunctionaY‘due to dh%gct d
i ndi rect cduses. e ‘conpounds| and conposji ti oNs
accordi ng tjo thé invention can| be used td inprove a
forms of pgyc&Ekpiestt it WePlithlty schi zophreni a and

schi zophrer|i f or mgkaffApy s as pwell as drug | nduced
psychotic di sorders and bipolar di sorder.{ They can

-

al so be used ;Ié ;hc teattrent f—a—eonditrer—setectad
from the grjoup jéonsi sting of iptrogenic dnd

non-i at rogeni ¢ sgs/and hpl | ucthoses. Mdod and
anxi ety dlsorder udi ng depression and 9800

obsessi ve- conpuIS|ve di sease npy al so be [treated w tih
t he conpounds andE¥@mesiti ons| according fto the

i nvention. [Conpeunds W th noduf ati ng effgcts on
dopami nergilc systens may al so pe us?g to | mprove
cognitive fluncti N' n the|treatment |of eypsj ong
di sturbances rel ated to agei ngj neurodegenerative
(e.g. Denentia ang %%@ Eelated cogni tive | npai rnent)
and devel opment al { fias Aut| sm spectrum di sorderd,
ADHiBffectSaf g{qrpa¢ndpa|tl@>pres@t [nivengiorgen redyictipy gt aspphetangine-induced hyper-

SY déraumey). Cohsertidesxsmelss fnel driogest iafitoancludedaFan merhodsrapd statistical
Suchicutighs Beel thd dhkiyselB¥sbe i nduced by traunmatic,

i nflammatory, infectious, neoplastic vascul ar,

hypoxi c or netabolic causes or t oxi ¢ reactions
ex&@éﬁ‘@&@a'ﬁr?@ﬁ‘?'&%ﬂ% s RS tEr ﬁrqsﬁ el dhRhcid ThEH SufpeGruents in the

ar ensse [l eot evktd Ropositihes gribepheohsing irmprgveofhesafifirgtiaaekgotency of the
of 4BPAkSRergil NAUTRECHhfaRdd to the mono or 3,4 disubstitution (e.g. Example 6 of

WO001/46145 and Example 9 of WO01/46146), but also reduces the affinity for the hERG

channel, Such an outcome would not have been predicted as a general rule

One aim of the present invention is to provide new compounds for therapeutic use, and
more precisely compounds for modulation of dopaminergic systems in the mammalian
brain, including human brain. Preferably such compounds have lowered side-effects with

respect to cardiac potassium channel inhibition.



conpounds, and environnmental toxins. The conpounds and
their pharmaceutical conposition are useful for

wWQ pwan#ns of a condition selected fromthe grBUREP2006/009866
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consi sting of sleep disorders, sexual disorders,

eating disorders, obesitas, and headaches and ot her

pains in conditions char act eri z&d by i ncreased

nmusmyherairh @fiehe Hheytionay tapovidb@omp@tids with tberbpedidit rEfedts after oral
of ydNigleLidgr ' s di sease or related denentia disorders.

The conpounds and conpositions according to the

i nvention may al so be used in behavioural disorders

usti Argfefred substiiutayrrbwetdrasrere nf ancy, chil dhood, or

adol escence as well as in inpulse contro

di S014eL S THEY. £A0. ) 2RSSl lht eati ng substance

abuse &' "tharact eri zed by
m $udEueP-3 GerihyINEamdIPeeNYHal -PicRdPeatdiths i ncl ude t he

us e-alyl-4t f3eflueedYpQuhathyIsairhy ) freh i Gasmamsi ti ons to i nprove
mental and notor function in Parkinson's disease,

dyski nesi as (including L-DOPA i nduced dyski nesi as),
ants PIRSMAASRMIPRMPPHEYNI AFPrePR AP HifeRreserh Ry eRRRP Ris&gss dopamine-
bemud@atingo papetticoraat earki eefiind treaindr nuoferdisf Eet@ntnervous system

orblgdr'?&s W%erbotﬁ WCH@MC b&du%groﬁoglcﬁleldls%ytﬁrpabg\'tlhnarly, the
conditio rac ncrease S

BT Oa P RE PhE bt e tem i Ry B SRt g emernt of Cns
di dierders aheredhéreopaminessie pitstadh iselyefenationy duekd diggst or indirect causes.
novenent di sorders induced by drugs. Restless |egs and

r eh‘?et (_eo p%ln§ rgﬁ%rc%m%gs M@l‘!s ac@osrdnﬂ rtg%eeﬁ yntlgﬁséar? g%s?ae improve all
Rds & CroR he

I nven
pr f@é”éﬁ?f '?S‘WE}'@E'F'I 'Bﬂuda'r%ifh%ﬁrhé?fé%afidosc{‘ﬁ%%%'éfom dﬁorders as well as drug
c oimpauen ppspdhotiodisartiars Bnd sipsiaodiord 0 Teeybar BsanbeRudes in the treatment

S eJ)fth &ﬁldftlﬁlq r@etelat%d Of-GH pth%olli]?h ggégg%%tg'f& gléagfl%tg@r# %grngoﬁd'mlatrogemc

ar maceut i cal
|np%ﬁ%” ﬂ%ﬁ%ﬂWﬂF@e of pharnmaceutically active

preparations for the treatnent of a disorder of the
CeMbJ@éndWﬁfx\é@Jdals&M%embluJ h@ dsl;brﬁ@ﬁdaheandqus&slaﬁexzsmbm:abe disease may

negl g%trééfgctv%{trllm [FH)/com ou ds an comp n;gloras accor mg%? [r}e mvengcén

deser I'n i cul ar
Ris selected fron1the group consi sting of n- pr opyl
andoreﬂsdmyihs witheme auritig NefsecaC 60 dbipargink@id hﬁtmfsr&nt also be used to

. nmepméueO&gnﬁvg fmﬁ&ssmwm tnQ cdéa%mlarﬂyofd&n&rmef i%ufbances related to
stabilizer rofile with nlgrove (’Jot enc

Th%%7e WaVEUBHFBEERN (BP0 RRERIERE] Aer Eaite 5rf°@rnféveo gjfment) and
Wi ddvehmenthlafsadt es iAgtisne shedtunr disordérsd6peii Aerebral Palsy, Gilles de la

antagan: Stymdrofhed disBFdRAUSS W&l hﬁgﬁeﬁaﬁﬁﬁ lrhjﬂry Such brain injury may be
ioljpl uecrcl_g rbett}a%%sétlco mfija(l?rpmaq]ory, mPEcElous neop?astlc vascu%r hypogpor metabolic
causes or by toxic reactions to exogenous chemicals, wherein the exogenous chemicals
are selected from the group consisting of substances of abuse, pharmaceutical
compounds, and environmental toxins. The compounds and their pharmaceutical
composition are useful for treatment of a condition selected from the group consisting of
sleep disorders, sexual disorders, eating disorders, obesitas, and headaches and other
pains in conditions characterized by increased muscular tone. They may also be used in

the treatment of Alzheimer’s disease or related dementia disorders.

The compounds and compositions according to the invention may also be used in
behavioural disorders usually first diagnosed in infancy, childhood, or adolescence as well

as in impulse control disorders.



i ncreases 3,4 di hydroxyphenyl acetic acid (DOPAC) in
striatumto 318 % of control at 100 mol /kg s.c.

WEEMORIP i ncreases DOPAC to 292 % at 100 mMmoPCREPRINE009866
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The conpounds of this invention show no effects on
spont aneous | oconoti on over a wi de dose range (1-100
mmol / kg s.c). In some cases, iRl particul ar when the
baseline activity is |ow, they can i nduce a slight

bel?l?é{/' 95# @'so %t hé’éri’it I‘O‘Pntrea-{hg s*asﬁéé(deow@é cﬁ&tréle\(@ta'so\nell' 3s disorders
limt not reach e pro ound I ncreases in

acfhi/?ctt‘if'ZF%BYJE‘ésaseogf g?dr ect or indirect dopaninergic
agoni sts. On the other hand, the preferred substances

rege\%m?.@a .hm@gtea§endnuaea<ﬁaloébtaf ﬂhedéb%epdurkaé M efelr afmpos.t.ons to
I NQAl rec

coyER TECRERIAR g h AR s e, BECrRTS (nclana L-D0PA
i nindmeedatysisrsipsh 18 prntipred ackinsenitnl Fingeamesy Bheyl mawilsp be used to
| MBmendeste @s bRt @ém@rcbframemwnmﬁmoeeolér eKuYTIRdyest dsed to relieve pain

Corn)c%ﬁglggns halfagt{ H%éd‘%lx mc@%‘%& qu(sjély%qgl tion, the

spec I'cosub ecreased the pot ency at

Oj nhibiti ng the HERG channel G ven the invol verent of

dopiayi e aiso e lBed)en War tredtyheof ofCAEhtingtiaitsi dissasaraed tdilger movement
Cl Hi@brﬁ@njs a%h\gg.t %9%&9§1e&f d:QJr@é’@r]Hu%e@\()?'dr@&l Q{estless |egs and related

har maceutical s actin am ne systens, el

cl 4598 Hopdhfharge'e %’H?ﬁf 3 Bro8 i thBcf°P“ﬁ°‘{fﬁ'F saccmd'”g to the
i nirepritioon may prove superior to presently known

dopam nergi c conpounds in the treatnent of several

di ?oe[ ?r%gesnt rmeve |on 21510 reIEWess clélugeteu gr(])?a com{tp?undcojf\llsbrfwla { as Is'ﬂsown above
con’be’@rﬁ‘d§ dff SF'H@e‘brfé@érﬂhel groemtqoptistingv el diso pkyn and allyl, or a
Shﬁﬂﬂ’imtaéel.ﬂ't&lmétyedﬁétgdﬁ siretiehalfiic thd &binhﬁa_tt)dré Bf piedrmbtau€itally active
m T 60900ER GPASUSMhaR o grdﬁng%r ofthe tonifl nwvgabgygegmm'ﬁe disorder

% or a | oavai
Oy af’f thé)?éﬂ‘ﬁ?'l”ﬁf"@ljs W @%I be °2'e(°ér”lﬂ1ﬁaf %%‘Smdﬁﬁ%%“”bed above. In
C oppoioniarsenarodintemtesof She bsebRés $atactedifeonpthepaewt oosistofg of n-propyl and
or @iy admini stered pharnaceuticals. There is no
gui dance in the prior art how to obtain conpounds wth
this effect on behavi our and dopam ne systens in the
br abher. comirayniiac atcOGiNIEV® dencrresent aipygntiap| kavenheen shown to display
dopagEnidrGit GtabeidéroprbMB SAhS i pdélel Motdhey @%ld 3) diTaéphbedeffects on

in bB?Ne?’rhéa"fWr{dEc(é‘s ﬁ'\ntqe ri)%“; WItQQh @tlmar esr%ﬂé ?e?ét @g%me antagonists,

i nstances in sc
di §€a§é°d”HU$1t'”Cﬁ@3t5%‘3n‘%Cftﬁcgfé',%'gns BF %qagpnedp@&ba@ps aifigrat fFxample 1
demershsa mammmphemmneesammpam irasttiatgontiosIm8adYe of control at 100

agoRbsig alc.. ERARE BEnd-ELEPHOBAT RID2WS&f Yo umol/kg s.c.

The compounds of this invention show no effects on spontaneous locomotion over a wide

dose range (1-100 umol/kg s.c).

In some cases, in particular when the baseline activity is low, they can induce a slight
behavioural activation. The behavioural activation is limited, not reaching the profound
increases in activity induced by direct or indirect dopaminergic agonists. On the other
hand, the preferred substances reduce the increase in activity induced by direct or indirect
dopaminergic agonists, i.e. d-amphetamine and congeners (Table 1).

Thus, the compounds of this invention show a dopaminergic stabilizer profile with

improved or retained potency (Table 1) compared to compounds of formula I and II. In



but not optimal. | n recent years many efforts have
been made in finding novel and sel ective conpounds for

WQapWam#22es r ecept or subtypes (D, D2, D3, D4, DBET/HP20A6/009866
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the aimto inprove efficacy and reduce side effects.

The present invention offers another principle for

novel therapeutics based on intéractions with the

dopatane tigy steeifit sdisatution gatter@ndeareavaddne oMY @O dthibiting the HERG
hayisAge;. @s their major feature, stabilizing effects on

the dopam nergic systemin the brain. Description of

ani mal nodels used in the invention The conpounds
acCGoenitimeginvgverment ioh epdmioe ihaverge fvheay of @NShivedtions and the clinical

NewPehainhs b }Sre%lalmyl ara.us@e fwsmsut&&@ a@tmgi@padasb%n@systems the

OB e AL AT T e SRIOMERoTT eGP BT TAEPISR BpY Bigae superor to
| i pispentilpkapwn deangiminesgic cormeoupdmip dbmtisataenioefdiergyalt disordrss related to
| NYRAINCOhs DR ENY NS, indterrbkefidadyl 406kl 3hbdickdEiYe efddctsect s

on spont aneous | oconotion. Under certain conditions

they can induce a behavioural activation. The . .
be R taFpeENdsRE tthe BIEFH IMVENTa Ve RIsOrREEN pReythiontjsriayghigh metabolic
pr cxfamumdnirlcnﬂaasa&oi;mnacmie&dute;d andueedr by 18imieates QExample 1 5%,
' ngiarn?pqzé qua ”%r{aem{;l?%?a? %ravﬁlggmyslhsfat "&%M%d bgl"@(ample 2 (around
preferred su stances reduce the'increase 1n activit

i ngietd by the indirect dopam nergic agoni st

d- anphet ami ne. The increase in activity after

t;ﬁﬁatsgemm[y&uh& diranpiet aniaBe |f§’ Qh@t ﬁ@g@é@onmebrally administered
0 er dopam

B maceu cals ne Lr Ioa?cg lélgance u'? the prlor art%ovrgoto 8lb%nn compounds with this

syéffeéhP'tb%t@WPW @ldrdap¢r0'neé1'st@v%mh%bram ne at a dose

that is sufficiently high to produce a | arge increase

i npkmto(% activity. The ability of a conpound to

ant agoni ze this hxperactl vity reflects

anFYIg6DhaniTHRIPEIE B BRREFITEET RRTCERNERIEIqTal thef Cids disturbed in

dopanbiaeic gnd nstratvpicalsiseagrsof inl manyFosthhees nor @xample in schizophrenia,

anbal.ﬂgun%m @feals anrmh@hatrahfee d:sl%gééce% d%)éPerd@s%FdeW taMd' Sn  dementia
as a stand aE assa ant i dycho

O Lk SR AT HaR DT ol AU AT CARBPAT R cgprors are usefl
pr bigr e sontimapt 18r reg@t yeamo g Sffortamayeh eeeramiagalin findiep novel and
of sadttil @ sSyreftRhdLron@bpanihy rdcptbasidtlypes (B MA)IcH, DA} DONwith the aim

Of v ! rogxle‘é%%'?l%tagd?%%%é Shred<- 801 G utamate

antagoni st’s antagoni sts), can induce
psychoses in man (see Psychopharmacol ogy, 4th
Genter presenn ingénton affesssolbeaptireiplel Ot noye) tHePdpbutina dbadsdOof) interactions

and.th rm@(aspmn@wm alrheammg%lt Q’E?d%sgg@ﬁﬂoﬁﬁ%lih%vl USys their major
| o Bafiat ittt R se it P et e R A e o ol

nodel s based on experinentally induced
hy Degdrtﬁtm&lfahgha mbddI€ased ih thiisvaitisdty t he NVDA

antl%gco c?o(?'& épo %enrg// \ll(\ﬁon haQ/e eff‘%%?o#gl%gn &eurocﬁrr% Er& similar to
antagonlsts at dopamme D2 receptors (i.e. dose-dependent increases of the dopamine
metabolite DOPAC, in cortical, striatal and limbic brain regions). The compounds according
to the invention show no, or only limited inhibitory, effects on spontaneous locomotion.
Under certain conditions they can induce a behavioural activation. The behavioural
activation is limited, not reaching the profound increases in activity induced by direct or
indirect dopamine receptor agonists. However, the preferred substances reduce the
increase in activity induced by the indirect dopaminergic agonist d-amphetamine. The

increase in activity after treatment with d-amphetamine is a standard model of



the rats display abnormal, hyperactive behavi our.
Conpounds in the present invention dose-dependently

WO 2002106293 he behavi oural aberration induced byPOKEBDE6/009866
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(see Table 2). It is known that the dopam nergic

systenms of the brain interacts strongly wth other
transmtter systens (see Psychépharmacol ogy, 4th
GemgreatopaminefgigdiTaflect)s In Bisapédes, dbfdmingagesurbBa8sni&d)is increased
Su&hs sﬂetrrﬁt.[. %‘F\ h@ﬁ&l&\ad? d%h@ta‘?mﬁé"& éj@d@@rtltéﬂlls &ffffc?e‘ﬁt@ h@f’\ to produce

do am nergic stabilizers on the behavioura
ab®r'?P8ei BnNE*SF nBueEN Yy eHEYyl (e ﬁ%l{‘té Unt é@ﬂ‘ﬁ?‘é”t" fkagggonize this
al hretagtivityhedectalpetitdaparoing gar mroprotiesp mhivhr ark ypaliagfette afppaminergic

or stﬁﬁh‘s%eci)r&l(e Cﬁﬁﬁgﬁﬁorbnaﬁ@mn‘]@e @L&nﬁﬁe%m Wu@é& hyperactivity is

R0 U557 g 3 B2t TRt POTEY TR R 1S5 B asgpapacoioay ath
r abenefgion ofigroress Chaptg®snp ﬁa¥€§5)bef ore test conpound)
The animals were placed in the nmotility neters

I nHFoQIl\eqt grL Xua@f 'ir?bdel %F‘tanﬁr? oogg %\9&(} né %‘éée%t igﬁgao%ﬂgstration of the

| oconot or a Détween
m ﬁ'HF@?tea?fttéﬁon%P%rﬁoét F%ﬂfﬁ”@ﬂﬁe ERIBENYST B MYPA antagonists), can induce
SEMytiaeapeusn (seel®eycobphdopanionerayh Gesdratiinl of pesgesEhehapter 101, p.
cl ?id?é%d'ﬁﬁ?ﬁéddqnd&é (Bgllw&i/%%raq QB‘QPAHBE’sSm%%JTQ ’Thgss tﬁ&?ﬂll'i’ty of a drug

rm or_feature, stabilizi ng fects on am ner

T RURBVBA Y PHREH: Soitegande mi3iGEap s (o ourl models
tr@@ﬁdm@ ENSrigesi@iyl@ndiced hwbngbharhéterasy satesndn cthis $ady the NMDA

af Sr&sg&\@t pix-stap@m ﬁh@fk@l .Cp )fwsgcmgee% crelft §UPRGIUtardterylti state where
as %rrtaks di pI l el:ianso?m | peractlve belgl)aw ug Eoef peor enCJensthe presnent invention
suppor AP AT tenta Qn 7 nt's

r efese- dl%”ﬂ%‘bh’@b?fﬁ? FF&C%P@@%PF%PHGV@WEFWF Yd‘ﬂK‘ﬁPbgﬁeégéb'e 2).
Chapter 26, p. 295-301); * Parkinson's disease
(Pﬁy@ %B\Wﬁ‘rtgﬁc%owéa%mrg%E%éM 8F uff brl%f Q,Ee¢§c°ts CHERAE With other

I sorders

( p‘é@%%%ﬂawﬁ@aKaegfypsz(f*l?ph%ﬁ@f%?qmﬁtho‘ﬁerﬁpr €& 8ragfrsy @apter 101,
21pages 1209-130R). 38dh inGragioss cdr Explpin th8 Ppwarddl Sfend of dopaminergic

13&@3|hzers Mp@l‘de gér%ofodr%r %bérPﬁM@Q@D@GWMe%Ma&EQ antaggomst MK-801

nI [ at | (me e ror?sssa ao? 2 cﬁo c ?seg changes in
SuBSPPAAL € asouse f.sychépha n%"(]ﬁ 5% éeﬁ rAYT6n "of
pr@@amrmﬁmserssm p. 283 and 292 Chapter 66, p.
759- 760, Chfapter 147, p. 1725 (see also Nisell et al,
Nuc?ﬁl@@.%ff!:\!'ts tbRSuhdl H;%eg o PP de@.g\no tuﬁelmeﬁﬁc?mdtﬁ atcth/ﬁy ﬁaﬁx 801 pre-

eus Accunbens |s I nic rec
i n"ee el d?g”‘lgeg“né’ﬂt”a t‘i&r"é%\”e én‘ﬁﬁ‘&é‘”@lé‘@ﬂi“"& were laced i the
36r_ngrt&i)y_ m@faﬁrtn@diaggkyg’fterptest Imymmm&ﬁalon_?g}jﬂpcngy actwnty was recorded
Dr eryeeen BUsd @0 Inynuteg attgr9dminietfadipretaguntl 30ynin AGEMas e

Control group MK-801 MK + example
0.7 mg/kg i.p. 100 pmol/kg
o 47 £ 12 58630+ 9344 20858 + 4638
. (P=0.01)
O
F
Example 1
& 31 £ 9.6 58753 + 10982 24012 £+ 5511
(P=0.03)
-0
¢
Example 2




synapti c dopam ne concentrations in the nmesolinbic
systemof freely noving rats Di Chiara et al Proc Natl

WOMWA0LAIUSA 85, 5274, 1988. Drug addi cti on asPEI/EP2006/009866
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di sorder of associative |learning. Role of nucleus
accunbens shel | / ext ended anygdal a dopam ne Ann N.Y.
Acad Sa 877, 461, 1999. As showd by these references,
the clainmed conditions are recognized in the art as
di seases whi ch concern dopani nergi ¢ neurotransmni ssion
PURDSE IR Cos PRUTRARN GG Cabpiibgr action wi th
P i Coneurotransmssion 1s w dely believed to

es epifNed; IRvanken trevdaTesRmPerEndsehavingl aENBeifmaigrdeepiire, stabilizing
Whefmhtsarnethélﬂbpa@ﬂﬁlﬁglﬂlsbgterbed\ trevigdint These cathpedtld yreasefaer treating
byCl@é %fsURjte" l?xswh@h %@%V&m&%ﬁg' &nnt?euEi%cléeﬁin5\}nd§[§énqnergl':%nctlons In

exa di sease and oth

f’f Wlsfé?%%r?’k pteéﬁe i?@ t?‘? @5‘8‘”@89 Wf‘?rﬁ”cﬁf)pam nergic
ag’em supthaes of echizeehieniacind easeahbsiefApgiqaars meer ite Psyoba@rharmacology 4th

fuwkmra&%&s&?&%@%%m@oq ly 4th Generation of

P B PR heaars (eldonigrkel %%"e&ﬁ%r?iafﬁawﬁatiﬁ%ﬁﬁ p 295,
4t Bhagtandr Al e of progress Chapters 25, p. 292,

Chaphgéty b0rdeps (Pdykhdprantachibdd atnChaRERion b2drogfess dxkprer 21, p. 227
anﬂqdé& tL, ]A?S ]1@57)13%15@{926;‘.% Psychophar macol ogy
ne er

|on of 142, p. 1653 and
165 Mpod étsP’é’ﬁfsl @ﬁYCG%FPWaém?kaﬁé‘F%@F?VPW%W ¢fi B8 Shapke S0, p- 921-

Psyzshapdhar macol ogy 4th Generation of progress Chapter
14J-Sul5§tan%§4€hs@|@§’syl %a*@a’égl)gy &ﬁ)@éﬁéraﬁlérﬁé}rpq&ﬂréss(@g&er 25 p. 283

Pséln%%%@,?ﬁr s aﬁy R4 %Fep%%tlugn of ?Fgraiﬁgd\jlseéaaaf "Systemic
eawlpﬁg'edn@mp@é}oga@@eel?eﬁ@;ch@;th%nﬁn’a@lgtlggymmmbens is Regulated by
Cenmiestaid reeptdrp f%@%ﬁtr%.ﬁw@ﬁt&l Ardd, SypapskG@094)GBapRb Q). Chapter

13?49 1;@ ?74176 g)l? Q/ ag)u%eé rbeaht ﬁ%ﬂg\dgpel'f]% ﬁr%earw Snncrease

rendt hen ng dopam nerg nsm SSi
ab%/\’/‘ép Fe‘f‘@ﬁ@ﬁl?e@”%ﬁ'ﬁ'ﬁﬁ?'ts iPHEe ApgoliTRiNg s‘t’sﬁﬁf‘ of ffggely moving rats Di
C oOmpard retl a1 @foctNae Adad e3at USA 8BB4, o888 skbfugl addittibhes a disorder of

tr&@&é@%ng IQJrnlﬁHCRolg'cfferﬂéﬁﬁs abdurbBndVs ) i drREL IHYS8Ha dopamine
that | nhibit]on_of HERG channel can i nduce seévere

cat'th %¢& @‘iaﬂegé'fgf@cf%l ’19881 uding lethal arrythma (J.
Car di ovasc El ectrophysiol. 15, 475, 2004., Eur J.

Phad ghown45@ theké, re?é?@n?ces @@rQ&l@\%@&%H&i%nsF@'ﬁe@E&Jﬂﬂzeé8n the art as

324is2903) i nTAUS t he devel o nt .of new CNS

|seases jich_co, cern opamlner IC Neul ransmission . .
pharmmaceuti ca S Wi mnimal affinity at
the HERG channel Ieadl ng to a wide safety margin, are

SOﬂgimbrdeETbiGBSaﬁ_ngBEH&%'ﬁbmifﬁhﬁ)pﬁmmﬁ@mdéhraf'artsh&sion is widely
i ”Ne%@x';éd% Me&?irp{hggﬁé‘ag‘qerﬁsbfgwelr&% Lpgtjr é%,i%iéf:g'r%%t generally
L believed to be directly caused by disruptions in dopaminergic neurotransmission. For
example, the symptoms of Huntington's disease and other movement disorders can be
treated with dopaminergic agents due to the involvement of dopamine in motor functions-
(see Psychopharmacology 4th Generation of progress, Chapter 26, p. 295-301). Likewise,
it is known that cognitive disorders (see Psychopharmacology 4th Generation of progress
Chapters 25, p. 292, Chapter 120, p. 1417 and 1420, Chapter 123, p. 1447 and 1452 and
1455-1457) autism (see Psychopharmacology 4th Generation of progress Chapter 142, p.
1653 and 1661), attention-deficit hyperactivity disorders (see Psychopharmacology 4th
Generation of progress Chapter 141, p. 1643 and 1649-1650), sexual disorders (see
Psychopharmacology 4th Generation of progress Chapters 65, p. 743-746 and Chapter 22,
p. 245 and 254) and eating disorders (see Psychopharmacology 4th Generation of



However, the invention is not limted to these
nmet hods. The conpounds may al so be prepared as

waeleweoafzesl for structurally rel ated conpounds PGI/EP2906/009866
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prior art. The reactions can be carried out according
to standard procedures 1'2 or as described in the
wor ki ng exanpl es. The startinglfaterials for the
Pr pRRESEEhsiRaErizhep. 1600 RaercsEN . ApEd-i1 €At 4@ EARE may be treated
kn
leg g&}té@le &%ﬂfn%%o?ﬁ HE gEQFﬁ%g—BPyo& %M? rH‘n Qt%@l'% referen%es support

Fom C e ch anca

skF*leI HFupenttthak Betcomppyn ép’ﬁr“é‘tf"é(?’é"’f‘ﬂ&t“'d P& ughfeldp thgtreatment of
obtwahniiseesgpounds of the invention in an alternative

and in sone occasions, nore conveni ent manner, the

i ndi vi dual ocess st ment i oned. her ei nbef

DaftS R refron et LB oB A Lie HERTAMGPE B (iSe T g foroiac side-
r eaifectpiirsludarg I¢balperytioniagl Catdiogesd iEfeftepyaibl. $%, 3g® 200%.;t dye J. Pharm.,
0VQ§03|3i7 zh@yt@ar&avaﬁulamegmcﬁaés 53 azlaéa‘)Ofmt.h @mdmmpaem of new CNS

perlaar[ngfeuac 8mﬁ% n?] wnJ'\ mli;ll}::]n(:“allr %F\jllt t;etﬁ tglr%R& cRanneI leading to a wide

as8 dre Vi
reé@?WdW¥@80h§#@UQﬁNaSNb 1 BulLi 2 1 boc- 4- pi pepdone
Nal CyRuCd 3 Pd/C, H2 al kylation Ref. 1. Conprehensive
O r i : A @Quide to Functional G oup
Pr gégbgtogoﬁlﬁ%iﬂfg @S Larock, 22 Qctober, 1999
&/ CUOPPYNIBNT the inVEgHEL ANaY. bRrensred AgiwAHREd befoyalii gcheme 1.
Chemvs\ter,ytheRemtlenBS potMboihaintos tese aethoBt.r Tiet tonepoubdshmay also be
EdBFe’pQr@d aMo%E@%lad Ebr s%mcttupalléq'glrafeﬁ c_lgﬁ'trg&hhdsq@rﬂﬁ@ﬁﬁforlaﬁt The reactions

t er sci

ce 0
hefdl R Cﬁé'e? é’Phqa&'f ‘fﬁ? 5 ﬁS?PdaI’ %fpé?%g‘trsg 2 a?sk%scr ed in the working
c omxanmmésn dhelstartioaimadariatet fomthe ipnocaseps desgrieadiie tifegrrasenThyplication are

VakhdSorCas\PRIRIIDbE bleBSred by drfdnii@fdl atioat remScomMdsdthily available

yetﬁg SO an al i phati c hydrocarbon radi cal and

cludes unbranched fornms such as nethyl, ethyl,
npropyl

Persons skllled in the art will appreciate that, in order to obtain compounds of the
invention in an alternative and in some occasions, more convenient manner, the individual
process steps mentioned hereinbefore may be performed in a different order, and/or the
individual reactions may be performed at a different stage in the overall route (i.e.
chemical transformations may be performed upon different intermediates to those

associated hereinbefore with a particular reaction).



The term"allyl" refers to the group -CH2-CH=CH2. The
term"patient” used herein refers to an individual in

Woewad/o¢293 he treatnent according to the invent PGHEPZDRE009866
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term"treatnment” used herein relates to both treatnent

in order to cure or alleviate a disease or a condition

and to treatment in order to ptévent the devel opnent

of sahahesease or a condition. The treatnment may either

be perforned in an acute or in a chronic way. Both _
organgc and inorganic acidg-can be enployed to for

non-taxi c phargeaseutically acceptahl&ua0|d addltlo

sall :’@% t he—compounds aﬁ_gl ng to the—n

Suir sraci daddi ti on sa § the conp ﬁn&s of the ol AL
present invention include those formed with boc
phar maceuti caldy acceptable salts sugh as

t ol uensul f onat ey~aret hanesul fonate, fUisasate,

hydr ochl ori de, dr obrom de, hydroi ogh
aZeN" uh j rater—gﬁpéa0|tr1!§
bitartrate, aliptatic, alicychc, arfomati
het erocyclic carboxyl ate, succinate, nuleat
fumarate, gluconate, glycol ate, saccharate, ascorbate,
acetate proplonate benzoat e, pyruvage panoat e
[i.e., né%ﬁ%lene b is-(2-hydroxy-8<gapht hoat e)],
phosphate aci diphosphat e, sul phate orjsul fate
salts. These s are readbyptgn prepar

known in thefar [

conpounds of the predlent invention can exi NSrn

sol vated as well as unsolvated forns such as, e.g,
hydrated fornms. The pharmaceutical conposition
CORérai ni ng a conpound according to the invention may
al so Coggnr'ul)r% e sve%raarh(ljc rans? rmattlo fﬁ%wdet ;:UHCEIOHal oup
productlon St the armaceuti ca repara I on s
admi ni sPEBRPEMNSOf the preparations. Such substances
are wel RickarownLirockpeppkwbakiibdedildyavdrthe art and may
for exapgy\e ghe;RBa{4mceutical ly acceptabl e adjuvants,
carriers ang preservatives. In clinical practice the

conp@un@grcﬂséﬂvaé‘&%%%ﬁah@CP‘H“'FT% RiPEit Me RS A \%tfrt"tt”re >th
nor mal | gdiken.admi ni stered orally, rectally, nasally or
by i nj eﬂtch@eﬂB EMith hJ%rrt/ WaF@hOfanpmrlgamtvlh(@[lntersuence

preparasgggﬁ4gﬂ£g§§§|ng the active ingredient either
as a frée ase or as a pharnaceutically acceptable

non-toxic, acid addition salt, such as the
hyds oglalHerditiene deaﬁtafcealkaoeteastte ansdlityl asraigingal carbdh atoms in any
asé%b@é Ib% Whi R aﬁoﬁh@a%ﬂ%%%t&a leYaAGERRE Qfﬂlo%s Alkyl refers to an

carrie carrier %Id, sem so

I amhat'cptl\%aﬁaathnorﬁd'cwa 'Pgtucteﬁémaemw CUBSFUACE TRIY, ethy, -
copobylt. uThe thet Vadieli rder tatie DO 1M, \Uei=gHt. of t he

preparation, nore specifically bet ween 0.5 and 20% by

be%vﬁegﬂ% E%{en seglhgrtelnorre ers E)t aennlgtgl d]:Jaqrm InQ degfttlneorgregtrgndent according

to the invention.

artrate;—

The term “treatment” used herein relates to both treatment in order to cure or alleviate a
disease or a condition and to treatment in order to prevent the development of a disease

or a condition. The treatment may either be performed in an acute or in a chronic way.

Both organic and inorganic acids can be employed to form non-toxic pharmaceuticaily

acceptable acid addition salts of the compounds according to the invention. Suitable acid



and 50% by wei ght for preparations suitable for oral
adm ni stration. To produce pharnaceutical preparations

w@owraindhg t he conpound accordi ng to the i nveP@T/BPR0D6I009866
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the form of dosage units for oral application, the

sel ected conmpound nmay be m xed with a solid excipient,

e.g. lactose, saccharose, sorbilfol, mannitol, st arches
Suadtites® L0tk adfoths t @irpdundsosMtHet arrecd'ht Qfveattyr Glr{t&ﬂéiﬁhose formed with

CeHaWnQ %tlgaﬁl{/ 'a\ffetpcf\ﬁ?essalt@n%klmQFrtgﬁ&ﬁblfﬁ%teg%e@lﬁdn@&:l@ﬁate fumarate,

pol yVi yrro ricant such
rm@ﬁ’é%‘%h?g’ﬁfj%'t RygFoprmide, aMreioridey SUF4E-e3CelbT Bt eiHate, acid citrate,
gl tectodte, hdacgste, phwtatit aljicyeind atdmeatik | dcehetand/clihearboxylate, succinate,

?gmﬁfergtgsqgmbrggégoérlg?n%s gly’ct)la&oaéa@gwapa@ebl §§c§rb@fee acetate, propionate,
ul

BERE GRS SRl F Becd ClamRnabtR o e Tighinoate,
cophagpirpte ., agid @Wm@t%bluwhatgejramuﬁ@e splitd. cTimgse tskitsadrieLraadily prepared

di Wiﬁé&\odﬁﬂﬁbﬂr\hﬁ thé K@ 1Ast fona the UAHtstobd enat @&h@dun@@ﬂf the present
be coat\toed Wih.a té/dTEs Wehpovvn t,0 t(pf%r nan k| |

e
|nve n can exist,in's a nsolvat S suc as e q1 drated forms.
arty o S8oIved’ T 4 reaéul at'i1'e”or gani y

soI vent or m xture of organic soI vents Dyest uffs may
beTiadpietimb utitye s6mpaaidnN@8tainhgos dehpdudd rf2édtiiihy to the invention may

di §IL6 nc%”\' Ege Q@BM t%@{; eIo f&ﬂl@gtgl tr%ngrog¥gtloﬁr&ntthe pharmaceutical

active SU stances or ferent anopunt e activ

c oRSBRAUC Yy the REMBYLFHP P BR PETPAEEPES: Gafhtybtgnces are Well known to
c apswleeskjllet lretrecdrt wed swubstramempleehe reraaheiti@tly wedeptable adjuvants,

€. Garriéhs WRDBTea &vel | or pol yethylene glycol. Hard
gel atine capsules may contain granul es of the active

substance using either the nentioned excipients for
t abl dipisaleprasticd Hietcomeounsla sedtaacoyding sokisirresent ingantipn will normally be
st adrﬁlhie&re(cﬁoga-lly,pﬁﬁcedllgi ShaI¢ or BPhifje@bal 6N ted form of pharmaceutical

any P%gﬁéris Oﬂﬁ%l{ Rgeﬁg%h' Yr%?édYe‘ﬂ? g{rgge%sat% Nfee A%a§9 or as a
haP'ﬁP”@é‘Fe&f'faHé q,cé‘ifg?ﬂleeé‘on'@(xé‘i‘m?% aB‘f'“%B?'ét s”&hdasc 3}5’5 Qydgochloride,
f olantateataravate, sufatnatyl sitf ov assoddticadhihne stiarabdeotically @cceptable carrier.
g' Y@ce}?ﬁér%y E@le%tld keﬁ&’oh@'@l ﬁ&u.cQBFHBQMHGh ]ngall‘yat%tset%gﬁvcehsubstance
AtV G T ETite (St BT 2755 h S Ui L B8 PR more Speciical
Tabtteeer] 0.5 ang 20 %tvea weghpfouprdr&etidng dtersied [Br. injEgtion and between 0.2
228nd$0% by weight for preparations suitable for oral administration.

To produce pharmaceutical preparations containing the compound according to the
invention in the form of dosage units for oral application, the selected compound may be
mixed with a solid excipient, e.g. lactose, saccharose, sorbitol, mannitol, starches such as
potato starch, corn starch or amylopectin, cellulose derivatives, a binder such as gelatine
or polyvinyl-pyrrolidine, and a lubricant such as magnesium stearate, calcium stearate,
polyethylene glycol, waxes, paraffin, and the like, and then compressed into tablets. If
coated tablets are required, the cores, prepared as described above, may be coated with a
concentrated sugar solution which may contain e.g. gum arabic, gelatine, talcum, titanium
dioxide, and the like. Alternatively, the tablet can be coated with a polymer known to the
man skilled in the art, dissolved in a readily volatile organic solvent or mixture of organic
solvents. Dyestuffs may be added to these coatings in order to readily distinguish between
tablets containing different active substances or different amounts of the active

compound.
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Croscarnel | ose sodium 6.0 Mai ze starch 15.0

Pol yvi nyl pyrroli done (5% w v paste) 2.25 Magnesi um

I1l ng/tabl et Conmpound 1.BCT/EB2006€09866
Ph. Eur 93.25 Croscarnel |l ose sodium 4.0 Mii ze starch

paste (5% w v paste) 0.75 I\/agne3| um stearate 1.0

Capsul e ng/ capsul e Conpound 101act ose Ph. Eur 488.5

Magoretbe praparabioDos e gelatirtescapaes) eet ativapiistanat map beasdmixed with
bee 505 UEde@Jb‘{"e Qrorsdéﬁ/@%%ngraﬁ/c&r H&'@@egﬁnepga%gkﬂéﬁqa;b Borkdif granules of

orm of ‘suppositories conprisin acti ve substance
i ntg AFYE u&@swcteh“a“%m?rafhef %?Sf’“ﬁgs%‘c'pwtsgarat@?'ﬁ% e.g. lactose,
r eedcaliaresepsarbied, wemptol, starghes He gaptthtpestaahistoameterdhrpr amylopectin,
adpdigiosd SeWaﬁlﬁsV&g&ﬁa@hE enlsd hqtﬁ’d’s Srageafidolifs Qﬂ the olrud:lk'érdbe filled into

pr Ezpr%r aeﬁatlggsca su‘esg:]%aoﬁi?egl ‘%’fgﬁ%EISS(SHa;a%P%% {%rptbﬁtéons suntable for oral

of 'syrups or
copdraipisirpdprfare givelbbelew0. 2% t o about 20% by wei ght of
the active substance herein described, the bal ance
beifgestgar and m xtureof ef] GZ qL wat er, glycerol and
propyFene gl ycol . Cptlonall uc ﬁ i quid preparations
ma{P e di n col ori ng agents 0G| avoring agents,
sacshaeiPheuand car boxymet hyhgers ul ose as a thickening

ag@,q)gca%e,%gggd,mm pients kpoyn to the man in the art.
ent er al apgl Lcations by injection can

beMﬁFeeE)taFCEd’aftﬁ(%ﬁ "‘éﬁﬁ@éﬁﬁ)s #ution of a water-sol ubl e
phtrgreciemt stesadtey accept abl e39alt of the active

subst ance preferably in a concentration of from0.5%
to, ; 10% by wei ght. These/[sq)l l{tl ons may al so
con? al ni ng stabilizing agenf"g Neior buffer i ng agents
anfohe8rnéonveni ently be pro%¥ ded in various dosage
unidctaaappEbes. The use and a2ahsi stration to a patient
tocggcatﬂrng,ﬂ)tsggod%t he clinicgyould be readily apparent
to an ordinary skill in the art. For intranasal
adMPAs €At i on or adni ni stritPon by inhal ation,
c oPgpvinvtiy rrofidon €5% w/v paste)  2.25

t he

Magnesium stearate 3.0

Tablet III mg/tablet
Compound 1.0
Lactose Ph.Eur 93.25
Croscarmellose sodium 4.0

Maize starch paste (5% w/v paste) 0.75
Magnesium stearate 1.0
Capsule mg/capsule
Compound 10

Lactose Ph.Eur 488.5
Magnesium 1.5

Dosage units for rectal application can be solutions or suspensions or can be prepared in
the form of suppositories comprising the active substance in a mixture with a neutral fatty
base, or gelatine rectal capsules comprising the active substance in admixture with
vegetable oil or paraffin oil. Liquid preparations for oral application may be in the form of
syrups or suspensions, for example solutions containing from about 0.2% to about 20%

by weight of the active substance herein described, the balance being sugar and mixture



present invention may be delivered in the formof a
sol ution, dry powder or suspension. Adm nistration may
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or punped by the patient or through an aerosol spray
presentation froma pressurized container or a

nebul i zer, with the use of a s&Ptable propellant,

e. of. ethahiot Waderpdiytdroloaranmbhaene, glicolp Oiptiarad{ lsudr layret fraparations may
di @crhlté?ﬁ QBI%Flﬁ@f #é’r@g o@v@ﬁﬁbe’ag&% b&@ch@h@é('aq(? cglrbo%trn&ﬁ Icellulose as a

suj t oun of the |nvent|on may al so
o iR 450 QPRI AP AP BOVEATT ARG B t het as o

finely divided powder in combination with a carrier
SUQ&LM@ Eor(Rrdhterd pPRGAGMsIHIEG)je@lon@sn B Erregé'ﬁﬁ"ﬁ{ﬁﬁaqu&m% solution of

I n?a ?er soBHIgpﬁaPnaac\éutlcalIyagcrcg%gé)lg5%% ayfl']e %:t'{eh st spﬁ%ce preferably in a

vanr'éenﬂm‘ﬂe% ol Per’s t%ta'PFE'éég%eQ}’ wiighinthese S%tl'qn@énav also containing
COSpBIlHMth addnes SPOBUTRSN®hgdrie ahd R tdoaveniBAly Bk SPowidd in various

adH&s@gégr%E ggp&pes Tﬁ@ﬂ%ar erd §lﬁn ifi gtjraggﬁ 80Jaﬂyrhtqglb%r{reawa in the clinic

s are rel ease
rraY"ﬂ‘l!"éPﬁ re@&ﬁ‘éf%?ﬁfe”bFPa?WE'ﬁP%@Méﬂthﬁ@ﬁ vity for a
desirabl e period of time. Such dosage forms provide a

supcpl MtrQI‘nas@l angllsEerltSrh%r %qynlg%lbng))ﬁlrm&gg&t etrhgI &%ounds of the

t hBrFaeﬁ‘éu?veEt"?"arH@’ég? 8F"‘1€6ﬁﬁ’g'8rth%é‘1f o°c§sa %91‘”“9[‘ n@“yt"ﬁgﬂer or suspension.
c oAdreintstratical maptake RtacoVik @douher Pl Yatonimer thehé sioeqredindsumped by

rratheada‘il@ntb& ﬂch&fu@maﬁté%@iosions&@ﬁbfe@ér{t&%nrf@drﬁ%sﬁ'essurlzed container or a
for{ﬂ“‘ lz%t I Onﬁ'] I ﬂe V\'ﬂgeChofr %l prBPe?l r?tCt I g %Q%?%Qﬂoromethane
ar xanpl e 0

betrlcl"ﬁf °lf 'é‘?f O{“Gtha“% p%@'ffrP*@trP%g’lfQ?ﬁha@P: tH B°fbl id@é'gf—‘ ja epther Su'tab‘e gas.
Sy Sheedontponmisgin tiedievenliors e1ag iatsb be iymbistdréevib @rdiubatded mhaler, either

SUQJ]a fﬁﬂéthv"iﬁeH wd&ifi C\Q‘ﬁlunam% EQalp%F m&néé( 4 é eéjSéCE']aﬂde) or
the art. %L?f di sorder and pati ent to be

t r%sat"éca’saﬁ%r -‘E hTé‘eH B%mpaaqfﬁwg??raﬁ 6?fayt"1?€é besingleor multi dose.
c oo desap® msaynesy ciragrodedrithiosdhes edivatwivdy gelivgrsdo segsurgh@mount of
dogdtig c¥hpdundl so depend upon the relation of potency
to absorbability and the frequency and route of
adm ni stration. Such doses nay be adm ni stered once,

t Wi e coPPaURde of ofe nprastien ey akPlge a#‘ﬁé"%ﬁ%d@rﬁ@’ﬁfo”ed release
t hfosmisiati@nt iTea waiPoleis e reiesde@r #dthk Oreguikideaits té Maintain constant

doﬁﬁa?‘mlémlﬁgaétrvﬂ?]fﬁ lch atileo pér%-t)i Uignﬁgr SB&‘I Qgsaggql?rms provide a

varil ations wl necessarl

oct p?eﬂ?fi‘grfﬁ tU‘i)(?ﬁd’t Winged deetegalﬂe%\ﬁ‘af WofdiPs grd %I?us maintain
t herusummtn theitherabeutiatrenge fohdonders perids f dilve than conventional non-

betaa%n&ﬁtoemu@n&st RBe RBMbbHAL Shay 9@& %eolformulated in controlled release
ad;g{n istratio

rﬁulatlcglﬁ in wnllgh {é?%aﬁ]e 6f q.!%r?ﬁt“fe domoundsn garrg?(teé( ‘l:or eaaryplle release of
werf\jmorf}aewnddaw b%l”ﬁ!ﬁ?‘btoo? SRECHif d@@P"CRféb@é‘gf—’%'Vﬁﬁ‘S%tem through the pH
desdnii@ibityy ofetip lisrachtibm  BUdMBdEndIgiont R WélRRioWMANL pefsons skilled in the
di ggases.

Depending upon the disorder and patient to be treated and the route of administration,
the compositions may be administered at varying doses. The dosing will alsoc depend upon
the relation of potency to absorbability and the frequency and route of administration.
Such doses may be administered once, twice or three or more times daily. The compounds
of this invention can be administered to subjects in doses ranging from 0.01 mg to 500
mg per kg of body weight per day, although variations will necessarily occur depending

upon the weight, sex and condition of the subject being treated, the disease state being



Al ternatively, the dosage |level is such that a serum
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given herein is neant to include all stereo and

optical isomers and racemates and m xtures thereof in

any ratio. The various isoners can be obt ai ned by

st gnatad dndrdtehmdicuige rdutk nbadmitistraien Sbemen sikevdved ai dpsédedevel that is

ar fn the- rgngeVéfardﬁhbqnﬁbQer@md p@rr kg}C BﬁSdeQV@éht per day, single or divided
crgst alljsation

tran
St e Bl Hes e TR Ul VEPES B oHfe FeRyRe or dseases
St ék@*ostmeb'cthe\ﬂeswn@\&?é§|59§h Eﬁmﬁqrm%ceo'ratlon of between 0.1 nM to 10

di g@toe (rRAUIRbSuHIRY oft@inks ol at ed by separation of their

m xtures, for instance by fractional crystallisation,
resolution or HPLC. Alternatively separation can be

af A\ geaMied) ferepimer SaME Gtveni hefeia i< AepRf] tor @ﬁlg@n?“ stereo and optical
St ebeeissateiateniays bei Maderebyhstgieaserant | e edthiesmsérs can be

f T OBLRLEr ¢ ﬁ r8a1ln/\ hBYY GueRt ﬁ{oWnnE) 'E@Fs?ﬁé %Lﬁeour\getﬁe art, e.g. via

COI’]dI tions not cause | oss of stereochem cal

O nfregmpograpiy |°rsffaé¥'%’t'5’? Sor'satine iFic PIRIRRIE R/ HPRS {Mpgures can be
sceeraéd nhetherindyitiad sterédire mecniposierdssetrctivengynpreeis e pantiomers or

i Pgﬁ%}egﬂ'ﬁg‘tat%apge iso Rkt t?ﬂse'p@ra@&y of @l\éﬁlml% e@ﬁfo‘rtld‘saep%e by fractional
C cnl eve

oSl REEn skt Bha SR ER sPaual [HE ar{ attorded by

sugérivaysatiog twith at ¢hiie! reagenty siterlepisomg s onayad made by stereoselective

C heyimdsROF P R¥erecER@micAVERIre Qbriisy MmitetiBieruniabd eopbitidbL drhich will not

I ncétjgg I%é%me?e%clgﬁ %ﬁﬁé\t&ﬁﬂt& hAIII EEeFL%EXX‘Qer% (?fcllahgd’]\g%;in ttrQe scope of

iI'nventi on
4 fh&‘ YRR s- ( METHYLSULFONYL) PHENYL] -
| - PROPYLPI PERI DI NE To a sol ution of

4- s édn%ﬁﬁde%f@ﬁ@ﬁr@yé& mvgﬂwlamnwlg@d lnpaelqué\@?of(pgn&/ by standard

’Ofrggl‘épﬁa mr(g%lirglsﬁgpéa? 8 g%h %egg égnVﬁ%Qﬂn)al rgﬁaams nown to those skilled in
[ o@hsqubpmﬁveaS(dbst'mwnmecrvitagmatmmlnsi ckyaehatogeaphy-xt ur e was
heated with mcrowave irradiation for 20 nmat 150 OC.

Th?hmn?%gloﬁ V\@ﬁhgrqﬁ)dédgtg%q%ﬂﬂbéxgmgeg EQP\SW% er |ﬁ %r\]/\gy are intended to

aqueous resi d
extimidbesrong ?fhth%tnﬁ?’l'tﬁ’eet ate (3x50 nl) and the conbl ned
organi ¢ phases was dried, concentrated, and purified
by Ekaraple ol urm chr omat ogr aphy (et hyl acet at e/ et hanol

PGS MU R TRRND Lkl freBile T

B Eonver t B SrHc Eerd Ssal t
reE? yAs fvtionzf gt 13- Smrét%('ifrﬁswﬁﬂlﬂf@wmefﬁtlﬁ'é?“d"rﬂ P59, 1.94 mmol) in
1873t &itri@C.(5 Mbl) Mivas (ddaédtjovBsiumt essortaye (33eY) 3289 mmol) and 1-

(Mil'ddog‘\%pane (0.189 ml, 1.94 mmol) and the mixture was heated with microwave
irradiation for 20 min at 150 °C. The mixture was cooled to ambient temperature and
water (50 ml) was added. The aqueous residue was extracted with ethylacetate (3x50 ml)
and the combined organic phases was dried, concentrated, and purified by flash column
chromatography (ethylacetate/methanol, 1:1) to give the title compound (0.27 g, 46%).
The amine was converted to the hydrochloric acid salt and recrystallized from
ethanol/diethyl ether: M.p. 187-189 °C. MS m/z (relative intensity, 70 eV) 299 (M+, 3),
271 (15), 270 (bp), 147 (5) 133 (5).

Example 2:

1-ETHYL-4-[3-FLUORO-5-(METHYLSULFONYL)PHENYL]PIPERIDINE



271 (15), 270 (bp), 147 (5) 133 (5). Exanple 2:
1- ETHYLM- [ S- FLUORO- S- ( METHYLSULFONYL) PHENYL] PI PERI DI NE

WEPr@pasaes on according to Exanple 1: PCT/EP2006/009866
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4-[3-fluoro-5-(nethyl sul fonyl)phenyl]pi peridine (0.4

g, 1.55 mml), acetonitrile (5 nm), potassium

carbonate (0.42 g, 3.0 mmol) 1¢2Podoet hane (0.147 mM ,

1. &Bparatixn) accofdivb do EQariBe g @_ﬁB-ﬂM)J_ro—Tﬁmemnlismi@)nvmenyl]piperidine (0.4
Coﬁ‘,vle.gg ﬁlqwo_‘),oaée%itméd(rSQ\QIw &Eésgipﬁcdapooﬁﬁlet(o.a@% 3.0 mmol), 1-iodoethane

recrystal i zed fromethanal /di et hy] her: Mp.

| 775 T RETHD. (Yl abiavedi [iCo®r (e FBTE\eseerted to the
( MwdrdcBlpric 28d sélt 8i)d rezstalliz@) from ZOhanbipdiethgldetiiers5M.p. 176-178 °C. MS
SyRi\@aktehtehdiy 7RI BE QM+ USH 284 16507 98)e 2 FX BIpp) 835(15).

are described in the preparations below Preparation

1. | -BROMO 3- FLUORO 5- ( METHYLTHI O) BENZENE To a

sofytthesis ¢ff inteymadintes usad findreopeayecFeameles aje gescgbed in the
Mplepaiations Beidw.l f or mam de (40 m) was added

sodi unt hi onet hyl ate (1.81 g, 25.9 nmol ), and the

M g lUL sy :heated to 150 OC for 10 mn. The reaction

m xture was brought to anbi ent tenperature, quenched

Wi 1-BREMOtA-BHUSR Oar (MY LEHMAENGANE h| ori de (100 ml ) and

extd a_(éblﬁﬁohﬁ/\fbft hb%h,@%ﬁ@?&gﬁz@%&(z@.ord,)2-5.9Th\5ﬂ1<ﬁ7)oiﬂtﬂirﬂ@t(ﬂylformamide
or gani a s dried an C ated in yacuo to

BT BRARES A or Ry IS (EBT 5 P, b HE PRl hvas e
i nteh2q ©°F, for 0L0ewyn. 25he [agrtion Tidyre Pop bfaught ta Rbient ggmperature,
( 480enchkd 7witd Ghturdi2® dqd&jus &Hnepeivat thosrid2: (1DBERH)BRAdYlextracted with

|4' étﬁ%%éﬁBo L’ﬁ#{% “@gﬁggﬁ%ﬁ.ﬁ%ﬁ&%@.@ PRYREQGERY BRI Mhentrated in

| - BIEPER BEFIVE SPOPY=(HHet FIPCHT b bEh 2&nd> (B2 £rgy, Integsity, 70 ev) 222
nmiM+), 100), @Y (M+ 100y, BOHa9), 18D RO )26 (dhder ni trogen, at

-78 0C was added dropw se n-butyl lithium (2.5 Min

hexane, 6.7 m, 16.7 mmol). The m xture was stirred

grrp;og it -78 0C and then brought to -20 0C for 2

nd cool ed again to -78 0OC. To the resulting

M FERTFBUTAL 4-[Z&FLOCRO-&-(ETHYLTEID)BHENYLBE eHYDROXPRIPERIDHNE-1-
(Beragbxydfre? nmol) in dry diethylether (50 m) was

added drop w . The_m xtu s stjrred -78 for . .

0 Y Wol BTBUANLOtE She BT PEREs o 07 €. 1 qcmon n or
r ediethivievheni00unip undsr ejtregroheld-1M tthwanedded deapwisq ety lithium (2.5
anmonheEne d. omiides. f HebiTiThe atdtu @b dsagitred foM Fohmin at -78 oC and then

et Q%L&&(%B a—E(? Oé $3$]‘Zorgunn$r)d col_llgg aS:?.E"% D?QOC. To the resuiting mixture at -78

0C, a solution of 4-Boc-1-piperidone (3.3 g, 16.7 mmol) in dry diethylether (50 ml) was

for 3
m'%reg

added drop wise. The mixture was stirred at -78 °C for 10 min and then brought to
ambient temperature. The reaction mixture was quenched with saturated aqueous
ammonium chloride (100 ml) and extracted with ethylacetate (3x100 ml). The combined
organic phases was dried, concentrated, and purified by flash column chromatography
(isooctane/ethylacetate 2:1) to give the title compound (3.76 g). MS m/z (rel. intensity,
70 eV) 341 (M+, 7), 285 (11), 241 (11), 196 (4), 57 (bp).



organi ¢ phases was dried, concentrated, and purified
by flash col um chromat ography (i sooctane/ethyl acetate
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intensity, 70 eV) 341 (M+, 7), 285 (11), 241 (11), 196
(4), 57 (bp).Preparation 3 :

TERT- BUTYL”- P- FLUORO- S- ( METHYL8ULFONYL) PHENYLH HYDROXY
Pl PeelghBitiin-3:1 - CARBOXYLATE To a sol ution of

tert-butyl 4-[3-fluoro-5-(nethylth

- 4- e |
ot BT RS AP T B PO PR b Bt hdine 1
pl eARBRXYMTE and water (26 m) , was added sodi um
pepodate (6.8g, 31.8 mml) and rutheniumtrichloride

( STJTQ’sonQ# ofTRth/@ut@‘Im:j [5 H@ormsx(trﬁ&@lt%%h%ﬁm [l%gdrg)%plgegndme 1-carb-

mbi ent
Dy Bt CHER S0t § R0 G PRV EY HICHAB Lot B¢ SO0 RS mD and water
Thetgulirbwvaeedded gediiro pphiedes(vies 3dSinedolaan corepent rabiedde (3 mg,
| NO ¥8GAEPLY Gnd BfeChXBird Bs BEF& fol Db 6nif OIRACht kdnerStlire. water was

25%Jg(eéﬁ§d %li%gro?%%;\ksastg 1%%’)“’&% gﬁ%ﬁgéﬂt? Qﬁgéo m% %he con‘?blned organic

4- preasey WERdyi L INJEPPRANSELeR NYBJUPHENRYE] ve| the paregtiti-EORMAN®! (3.3 g).
RORYRI/DIMNE irked®ivy t 20r &) B3 (084 1 0)bREy (25), 255 (74), 133 (28), 56 (bp).
4-[ 3-fl uoro-5-(net hyl sul fonyl ) phenyl ] -4-hydr oxyp
i pepdi ne-1| carboxylate (3.3 g, 8.8 mml) and
pOHI’eI%QPaStPhOJ' c acid (20 mM) was heated at 1200C for 3
mXture was poured on to ice and was basified
Wi 4-403-5LIMDRD B (MATHY.EU RONT E)PHETN ] 1], 2 3, 8 TE T RVt SY DEROPY RIOT e

with ethylacetate (3x100 m) and the conbi ned organic
ph&s 8¥xtyigs ofr FeetPYtKiy SO f'“%@éﬁwmytsa'f%iwapfﬁm'ﬂﬁ *evef%ypme”d'"e 1-
f | esboxgateu(3B ¢ 8.8 mat a)yaraipdvyy phomhdvanmld (2etny vas Béaagdeat 120°C for 3

1 ﬂ-)TﬁeomQh}(@ \Atag%otnleﬁlo% ORI Had Badtredddith Y Bdfurk W§liroxide. The

17§nx(t§? as fﬁtéac q\é)syylt %Péﬁ‘ﬁ*’é? FI{%%IO% m?) ang:I thg com2b|ned orggmc phases was
4- P"BﬁdFﬂ‘ﬂﬁQ@ Se\eRErEHYL Std_PONfkd) PHENYH. | PIUPEREDPINEtoAraphy  (methanol

m xdewliRe@fe 1:1) to give the title compound (2.02 g). MS m/z (rel. intensity, 70 eV) 255

4- fl yl]-1,2,3,6-tetrahyd
ro %r bpglo{?g (%(B ggltg% 71%]5 (%IIM)E%ZI | adi um on car bon
(0.56 g) and formc acid (19n1) i n isopropyl alcohol

(60 M) was hydrogenated at 50 psi for 24 h under
hyarerpgeatuonThe reaction mxture was filtered through a

pagl %g gﬂghgg& ,\}YL)tPthﬁ_i IBﬂknffcentrat ed and

eva ora h3ss 10 Ve crude product.

l\/rse‘\n'wtt(f? é?fa‘t i?véuqfﬁtSe(ﬁﬁt"t ,U'fW')éNenYSSWZ g lontetrppydropgggne (2.02 g,

(82p,mdY HaBddiym 68 c&rdby (d66 GP&d. formic acid (1.9 ml) in isopropyl alcohol (60
ml) was hydrogenated at 50 psi for 24 h under hydrogen. The reaction mixture was
filtered through a pad of celite and the filtrate was concentrated and evaporated to
dryness to give 1.66 g of crude product. MS m/z (relative intensity, 70 eV) 257 (M+, bp),

256 (80), 133 (21), 69 (25) 56 (99).

The following tests were used for evaluation of the compounds according to the invention.

In vivo test: Behaviour

Behavioural activity was measured using eight Digiscan activity monitors (RXYZM (16)
TAO, Omnitech Electronics, Columbus, OH, USA), connected to an Omnitech Digiscan
analyzer and a Apple Macintosh computer equipped with a digital interface board (NB DIO-
24, National Instruments, USA). Each activity monitor consisted of a quadratic metal

frame (WxL 40x40 cm) equipped with photobeam sensors. During measurements of



The follow ng tests were used for evaluation of the
conpounds according to the invention. In vivo test:
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ei ght Digiscan activity nmonitors (RXYZM (16) TAO
Omi tech El ectronics, Colunbus, OH USA), connected to
an Omitech Digiscan anal yzer 3d a Appl e Maci nt osh

COWUl@ﬁraEﬁﬂinQ&d rab vidd gt G Iitfaﬁhkpairéftt%ﬁzfya@@adéo(&v&xr@ NEx40x30 cm)
DI %\IC@AH tuhﬁlffjl Flgjaad |E%Iﬁer%l ti gyé ﬁ'{onlp$A?:'?chEa%?wt ar%}) |V tw\és equipped with

noni t or consi
A40KUIEP EOMp Cédfﬁf%?ﬁ’eahqmtteﬁmpﬁaf%he@a”ﬁﬁ‘ §%§W§t'”®efr i(hgensms Two rows
neaster gareabntireentisadtiad siae bi e tiigor & tha@tadsnst PA0° arfyle, and the

a Er{r@nl%gla\;vgﬁ%\a@&jr gb c?h % &WMH’IO 493%%8%3\%@) ﬁ}{m}itghPhotobeam

in turn was int activity nonit

acf‘?“é‘i’rfyveﬁ%FﬁaF%Pr 2 el é&&lﬂ Fe 2Ktivith MR eeWdsolttedgp an identical sound
i ndmdalight] adrabidzem ortasnyS, wekdilousedightamisa &hi ng of 16
sensors. Two rows were pl aced al ong the front and the

side of the floor of the c ngl e, and the

th?'?ed PR Fas® W%{Eevaaw”&tm a‘b*H\?eWJﬁ‘é f’rl'%‘&i%l PEPIFATYRIRP (LabVIEW®,
veNetiaal ingtatments, pustPh®X.dlis¥am sensors were spaced 2.5
cmapart. Each activity nonitor was fitted in an

i dg%alvlcéaral §otur}%tmagéjca acghéln%%%xﬁrr]ul%tgreggr{t O)ihco{;g‘lt?calnn(lhogzontal centre
wr Pk QféWtYu@dn‘(f"Qﬂ?J agivityy ofethie @dimst eg?aéhmnmg WerPgPEeyd ey a sampling
Natrequeaty ofrest Iﬂzl.lﬁl’&fktoﬂlecté\cusinhg’la cUs¥om Ubiden LBBVIawi*Gipprdation. The data

daFré‘mfefan%%%gas%Eé H své(rergt)cﬂ'le& ?Rd aﬁﬁﬁ%@w Cfe%clt t%ednTtance traveled.

p03|t|on orizontal centre of gravit verti
acFIi REp3Visralt Reerding ﬁﬁF'OaﬂaSE&cq? ’f‘l”rréta“vvé'raé’PF"é&‘EﬂI%Iéd rgin after the
a mErpdn nQtdst equenoy. 6imiRS bekiaviawel cetdrdios edocaduray ware applied for

CuﬁrtugmaW@agB %md-agm&v&dt s, @egl dr&géalt&ﬁw.tﬁ B%n%tetamﬁrreomre given a
ea | ses ored. and
gose ?(‘10!{ m&ﬂ(gt'a?nc P)N% re&ﬁ Eea?elﬁj r}gesﬁaﬁl?n |n tﬁ? act|V|ty momtor Rats

respec rave our a
r e@@?ré?tﬁ@ wiEB SUG-BH Verstagn @0Hoae Af 0-Ztmea/kg gy~ 90 min before the recording
appdsexh Nattae Vackvityl Mmoaikdremhe hesdig) @etpredented 4L 8bunts/60 minutes, or

I . :
\?\g?&;ﬂg&? m%ﬁ(@g iftfar dﬁﬁgx_a\n(%gw @H.tsr&g%gélQQmBE.%%ﬁQH%%%amed out using

eat e

Raftgd‘iﬂt étt té%’ft‘édth\ﬁn Ct°ﬁtrel' %[ﬁb%e‘f‘awf Rt \i@éraé‘pQFR?E‘n‘Peaprédéeéted animals,
of statiicaigbkogarisops werknaderys bief VK& 1tdn@-areghetathimgcpasis) @ppectively.

in the activi ty rmni tor. Rats pretreated with M<-801

en .a k fore

e kG a0 a8 BB R or it e O B pe o Lo of e cplgutted by
ar eurpe &ittingt éelr aw%mm%m% the myﬁleatlonows keserhos/ B0amphetamine pre-
M re4tes ,aninfaldlbldrt thar yosk edgddropnitf 83 a‘atjatdosmneaxkg s.c. in one single

CO%%F%%W%IMBJO% Fe@r[en[a’\)ﬂdg%.% |H%E[§2§gat§te99eq'Men§s Ca CSI%EIOHS are based

the contr ol
0 preao PF@&F%E]”%{M "r'i‘ﬁl I3st 4o ginpiesiot qne é‘BWp%frm%H%e"WéF & Nfettdances are
VS nérhaliddd80 dmphetdmarphetral rina éitted by leastSquare sp@cizati@l . the function
ED‘ﬁdeV(@hdi%ntﬁoW/(1&%’6&8}5‘0?@5'@6 amRheb @M RRhRGUCERL fitted with the
yf:)estrlctloncso E 50>8n0 %r glope<3 End>89i o? control. To estimate confidence levels for
the parameters, the fit is repeated 100 times with a random evenly distributed squared
weight (0 to 1) for every measurement value. Presented EDsg-ranges cover 95% of these

values.

In vivo test: Neurochemistry
After the behavioural activity sessions, the rats were decapitated and their brains rapidly

taken out and put on an ice-cold petri-dish. The limbic forebrain, the striatum, the frontal

cortex and the remaining hemispheral parts of each rat were dissected and frozen. Each



curve fitting. For nost conmpounds, the evaluation is
based on 16 anphetam ne pre treated ani nals over the

waelo®eosznye 0, 11, 33 and 100 nmmol / kg s.c. i n BPEEEP2006/009866
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single experinment, with conplenentary doses in
separate experinents. Calcul ations are based on
di stance during the | ast 45 mi Adtes of one hour of
MBS Il 2BNds. substquélitytaaBiges trereBctiRl itsS@@teh®of monoamines and their
anRthaﬂ%ye control and fitted by | east square
m nirmzation to the function
"End- (End-Control )/ (| +(dose/ ED 50)sl ope)". The four
paTl&lTErtcfhbSmaE etrénstritest wilistantdse (K& sthotadtaneiitg), BB5(dopBmine), 5-HT
é<r%lt&%f§s wgngfg\@r%fmlﬁ@ml\ﬁ @Acrmg—t‘ﬂaﬁe%ﬁwh@t 8- hﬁo@tﬂngﬁgfﬁyramme))

Ievels

| oo (oL HRRRI R SRy e sl SMER TGt Reigspeetc scio)
( OHYA (Homdvamilliewed) rmataizilites mentiuangfiedein HPpie Siesitedpmogenates by HPLC
EDROuF8BRES dRabcHapiaplettdtigse val ues. | n vivo test:
Neurochem strv After the behavioural activity

sessions, the rats were decapitated and their brains

r apheddnplvtiod éretionst is Rpgkdpun tworrheamateasariisl sppatiens-dgidigpted for amines
Ther hdidedi cwé Qﬁr%bfa&d'gl"hphtcf'@s&hfsi bked cbiioh raaed aljecedri®Xa 10-port
angal\'}eh H\?quﬂﬁ%%ﬁﬁﬁ%ﬁn‘eo&%}e&&foneé%*E 5@ stmg eBoth systems

dlSSGC?Gd an was subsequent

andlley SBEPPRA t Wth @sfruerse tRYape §°'€6‘ﬁt gHPe S 8fandAn? Y a%*d?mm i.d.,
t hehianometexl @hd teestrochh@icabimedtion és ba:camsmahhd @t two potentials on glassy
Sup&ﬁfn@ﬂ&@&ro@%l\‘ﬂ]%@d"B%Q@AI%QQD Sys% WWQanz?)rocoﬁnﬂon the column

{
o sers e R R SR 5 Bien AR A EUPAEEd B (w0 solenod
( 3va4va§, whighl blogty/githentheaneaste dredetastiod putles- By Aek 'f{tsnmymcbygmatographlc
I NAIOMEREE! tHeCdeB&ttd}) bet@fpde@tﬂﬂm\t&ftﬂ:itldn'b _%r@@&lﬁ@v)ed The aqueous mobile
rmt aboé&& mq/mln fog%%natc;dzfly ec nttgrn%ICQriE k?é%? m%glﬁp@é{[ﬁ&e 10 mM,

arati ons an rocnemca et ed
an%?F?‘t' ie% (VABtEFOTS Dhadl Rsfection PURr Ry afhfie/A9C! reference is
sepasahd or@Vvded ptad idropaidm melsie@hasec(odsml/fiv) for the amine system

Ch&ﬁn@ﬁsoemm.& S SRy Rf&e 0 GRTTRERGHP (\}/W QIR 10.5% (v/v),
o1 REFPSRABE A4 G2% P "0H EDRA DLABM Sy EERE Polsps reative to Aa/agc

sysffermceas @46qud pioéd with a reverse phase colum (Luna
C18(2), dp 3 mm 50*2mm i .d., Phenonenex) and

el ﬁp&.v@se@@rarg%l.oadsias.myi on is accorrpl i shed at two
el ect rodes

potentials on r bon

D BERHGTR r PR a2 TR 3ter YraeRoon, Siiste, B yapgus catheters.
coleatmorepdund mdmlslstpe@sisveajlyt% 12 he'mepdke ot ingiaveneksly @t S pgpol/kg using
VVa&Tleena_Lm é‘atl’ie‘ﬁer@clwrﬂéri Fhed ArgridwWhoaGhepRE @ra/thed @ken during eight

b&irs ?{ 8C§( %{ﬁr%ﬁ’: ég@?g%h#)@ 98t %t rgrnuggta“tgrt adnﬁXistration of the

deE%EF%‘PPWB‘étTﬂ‘éPrQﬂQP@&"PBHWC’Y%&P‘H"%% agthe RERPENEAUC (Area under
Theurag)uepaisednaditer beal administration over the AUC obtained after intravenous admini-

stration for each rat. The parameter AUC was calculated according to the following:

AUC: the area under the plasma concentration versus time curve from time zero to the

last concentration measured (Clast), calculated by the log/linear trapezoidal method.

The levels of test compound are measured by means of liquid chromatography-mass
spectrometry (LC-MS). (Hewlett-Packard 1100MSD Series). The module include a
quaternary pump system, vacuum degasser, thermostatted autosampler, thermostatted
column compartment, diode array detector and API-ES spray chamber. Data handling was
performed with a HP ChemStation rev.A.06.03. system. Instrument settings:MSD mode:



phase (0.4 m/mm for the acid systemcontains Gtric
Acid 14 mM Sodium Ctrate 10 M MeOH 15% (v/v) and

WEDPAOR225S M Det ection potentials relative toPEHEREH 009866
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reference is 0.45 and 0.60V. The aqueous ion pairing

nobi | e phase (0.5 m/nm for the am ne system contains
Citric Acid 5 mM Sodium Citratd 10 nM MeOH 9% (Vv/ V),
MeShledt@d bY¥orhatite)ing Bam@mMSDShIfrdyti RbsAOIGiasQerﬂE B °@Delying gas: 13,0
E ?f% noNéou[FMr ggget%‘bts ?ZBHQ@%H&' §O(50€V ertag%gntgpvcﬁg/ égﬁlv

reference is 0. ,
bi 82AMIF'a Eﬂ"I"T"i yZ‘ER%FF'Wé‘hP@BaﬁBe("p%rLISBr'ﬁ@d UMK GGré°C. The mobile
af plese iwap|ageticadcido(®. @% a(sbBentad) addaceenionis (sdtdneBRr e flow rate of

Te§1te @QJTE%HQ& \h% @é%lﬂhrﬁt eﬁeeguﬂfna\“systﬂm&%t @2%1‘@'56%% B isocratic
i ntrave € Venous

I n
cafoﬁét Y g’\’?nﬁ"%e@?”%??)‘?fﬁ'y t‘AP%ér"V%{ gBI”B’bd sanpl es are
then taken during eight hours at 0, 3, 9, 27, 60, 120,
18@xtra%ﬂ&15 pg&Qd@'@dPlaﬁ'@Qsammﬂ’léét (@52536 320) RERTANGE With iv@Ber@$ 1 mI, and
t eS:(elg(?glg é‘alr% n%al%r(?i—%)g & l anljeeladl E%ed;\é\?wgﬁ?q”s)ted to 11 by
obtfﬁﬂﬁ'é'@o'af’% & u'éﬁ%ﬂrata@ YUY ?"&tul"b‘FF'rWé?e Afer mymg, the samples were
obtardied vatH €imlididhloddredtRate t@,dsma' IZihg sarr 2t in@N ThO brgaaie Nayer was after

r a{:ﬁn&%ﬂ%tﬂﬁ ’&%g&gﬁ%d é@sﬁﬁ@ﬁer Céﬁﬁ aek?;?or?tgg QJ QJyHst u%dérhae stream of

e area un

CONCBATT G GREHHSr S e iSO F00Mh DFAIE P8P (8 A (0.03%):
| astetandriee SRt foon.Crvgisuelgsls (O astipjected) Clink agetedtivey idnh@MH*) was

| ogfol'nhﬂ@(ﬁfor%E&F@(%Qﬂp@atanmphg% fo-ﬂag dﬁ)é@hﬁ(@f[3t@%lsuIfonyl)phenyl]—

oun ured by neans of
ch?’(?ﬁ"d’ty@bolgégﬂgenass spectrometry ( LC— I\/B)
(Hew ett - Packard 1100MSD Series). The nodul e include a
qUAL 25HRFY cWH'Fbv&b/$ﬁ£%ng‘éa@fU w¥o0 §Gas Sieprefah@s BPSddatngesbpropriate

aul ASHIPLALs: bASKIRSKRILEHCAL WM Eompar trent . di ode

array spray arrber Dat a handl i ng

0 was performsd W|th a HP ChenStatlon rev. A. 06. 03.
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Sy 8 maks: Sel ect ed | on

m)ﬂétt IQ/H Fh&rés@ln% w@scﬂ@ﬂe@rak thsan&ﬁb)I f-‘c}{'llrﬁgﬁ)Sb?%ctsgé‘%lophen A50,

O I/ mm Ne er
s AT o Bt drass0oN PARERDBTE 737 AgRobargiiay on the hepatic
Analigpesogral cetotiuame Zdﬁ@raﬁpeedmtp@enmeassemsy@ms@v mabow  trout,
S Baho &ariA6E. ofTJ‘vﬁerm}mgLe%nHrHé§er&aﬁppa®ﬁirhﬂ 5a¢3)h20-430, with minor
(Omga%a{tl()ﬁso:g\é]te%t m%bﬁ\{é o@CGB(}ﬂMt,\]’ %*GPQ ?Ho%fge\mtt]_h 15 Ehlgﬂ pH 7.4,
el (RUffenilias added bsferg h&fnoi?%aﬁif’” éB‘F JPRgepate $5€ cantigugedfor 20 min-
4. btepmstedab @n 15 nbe easHrnganti wieaiitraceiteifug8d/@O V.00, $indtdad of 105.000

5 ﬁ@‘:ﬂeo&ﬁetm'd?ﬁ %%I@aceﬁl!rm@@g@rle%sé&dgé|n01 %L{? I)ver of 20% v/v

e di th water , and 60 pnol
0j n%f"r?éﬁce@{ 'ﬁﬁ’dg‘?rdl (-)- OSU6241 was added. The pH was
adjusted to 11 by the addition of 25 nl saturated
aqyeos GO UMM RPAMBERce dutdlin WakdrRgd 1b e 28aRPhRSat liver micro-
Wegoeme were mixed with 149 pL 37°C buffer 1 and the reaction was started by addition of 40
pl 4.1 mg/mL NADPH. After 0 or 15 minutes incubation at 37°C in a heating block (LAB-
LINE, MULTI-BLOK Heater or labdyou, TS-100 Thermo shaker at 700 rpm) the reaction

was stopped by addition of 100 pL pure acetonitrile. The protein precipitation was then

removed by rejecting the pellet after centrifugation at 10.000 g for 10 minutes (Heraeus,
Biofuge fresco) in 4°C. The test compound was analysed using HPLC-MS (Hewlett-Packard
1100MSD Series) with a Zorbax SB-C18 column (2.1*150 mm, 5 pm) using 0.03% formic
acid and acetonitrile as mobile phase (gradient) or a Zorbax Eclipse XDB-C18 (3*75 mm,

3.5um) using 0.03% acetic acid and acetonitrile as mobile phase (gradient). The 15 min



extracted wth 4 m dichl oronet hane by shaking for 20
mm The organic |ayer was after centpfugation
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dryness under a stream of nitrogen. The residue was

then dissolved in 120 m nobil e phase (acetic acid

(0.03%: acetonitrile, 95:5) féP LC-MS analysis (10 m

i njuecivedvas Thleulsted @6 tthe eratton ¢fMest) congundriimiaaed df@F 15 minutes,

ea I I ob= - i}
( (%!?J %é@d;itﬂh%” suil’lrefoér\l/wr)] %ﬁg%y@]l—oe 1[)(%%%& ;(’J“.DB‘é”ﬁ’d?tnoe n Aconcentra

st BetdRirld reink eenevkeP Mile range of 1-500 pnol is
prepared by addi ng appropriate am)unts of test

n'pound t ? bl ank pl asma sanE In vit

Met EBBRTX LINBiIMIFO5OTTE YagtPel Py %dé?%@%‘?r@sF °F@§t“?§(\) fprotocols for
m ordeberesithvivee migodoates dragoddatinithesdi & ptrEsset {ZQOQ)leﬂct)blenwick et
Ef figeés)of C ophen AS0, 3-nethyl chol antrene,

pregnenol one- 16aq-carbonitple and Phenobarbital on

the hepatic mcrosomal cytochronme P-450-dependent

nofAEeN ydeand BM resisen{40A0): luateowetria ssigening &drimetabolism based drug-
gadvug neéractions. dphdrer eat. Mrge 4ansbssex. Tox Appl Pharm

54(3) 420-430, with mnor nodifications e.g. 3 nlL/g

liver of a 0.1 M Na/K*PO4 buffer with 0.15 M KCl, pH

7. i guf FEROLFere AdbkaN e 6P e SHORDYEMIBEENG N PragRgnolone-16ag-
hocmigeitelteeantaRheaetdrbitad wgetle frepatROmitrasomblesytodhsdnea d-460-dependent

15mo$cn)§ Q&rr Q@Jt@rﬂtm V'\Qr%ow ttr&ﬁcg‘é']rt'rf)'gg#cgrfeq Qtt drﬂfggntogbg &hd sex. Tox
8 z?d of 1(3? 80 (g and the pell et fromthe ultracent

pf RPACT R véS) P2 €88 pended in 1 mi/g liver of 20%v/v

87% gl ycerol in buffer 1. 1 nmL of, 0.2 or 1 mMtest

SuR&InaRCeasli buted (Qﬁm\l)latr@état?dwlnlgf b, 5 265 (¥B L EFbmE@Y 1)-7-benzyloxy-4-

"t‘ﬁ %romcé‘{hglc§ armV\@r& I?eéagw%kb C:i'.at%{ms ewc%g:czfgorms_g%tlilty towards

ng?WANRSPPP'OWGt%ﬁ“)Ol%?’ 2‘1‘5 m nut es i ncubation at 37C

in a heating block (LABLINE, MILTI-BLOK Heater or

I apéb)@gﬂmtt_s 100 Ther no shaker at 700 rpm the reaction

was sto addi tion of pure acetonitrile

Théssrﬁs ﬁgaﬁm l'tyat%yI rap]rdvbglg” t"\f?él?eff‘érméﬂ (Ewntr!es L|m|ted Research
r efeot¢ ﬁg;uth HﬂzerpewaettUrm\fermy_%eewcpf ReglatRicoartert Edlfbu@O Sptland. Rapid
f ofcelih maB|Ut16r$ Cﬁé‘rﬁéﬁ@é’&roplﬁ}s%fdégﬁrsfah%ﬁﬁﬂ)até@pa‘t&—cla—rhﬁ assay utilising

te oun P -
b BT ER A0 aR PRl o sssgs e rect o
coreaWbetznqesmo*Erﬁﬁ tag cmntugr%@edofr@swram%'s Aty taangfected with

acetrRINEDNA. | @nasumiBhhbteinpbaSERGuA e H$ baén 8hof@rtdrolong the car-

ECbibP38 KPR ol PR BB BThnalSl 10 0. 0306 acet i ¢

acld and acetonitrile as bil ase (gradient). The
15 mmturnover was cal cul ated as the fraction of test
coRERURHER | (HRE 298t @tls afable rtrahSfented wtitthsHERSK gINFY Sette iohtained from the

PelGetityObs WisBIRsInEYBése, celi€ adORRId GRS obERt steREP QY Rfdindles and also
0 nmeri]ntaince%qg%mEurer.arhe cells are continuously maintained in and passaged using mini-
mum essential medium supplemented with 10% foetal bovine serum, 1% non-essential
amino acids, 1% sodium pyruvate and 0.4 mg/ml geneticin. For use in Rapid ICE TM stud-
ies, 4 ml of the cells are placed into falcon tubes at a density of 2.5 x 10 5 /ml. The falcon
tubes are stored in a humidified, gassed (5% CO2) incubator at 37°C and cells are used
within 2.5 h of storage. Just prior to experimentation, these cells are centrifuged at 1000
rpm for 1 min, the supernatant decanted and the cells re-suspended in 150 pi of bath so-

lution in a 1.5 ml eppendorf tube.



tion at 15 mm / cone at O mm Preparation of |iver
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are provided in Crespi & Stresser (2000), and Renw ck

et al (2001). Crespi CL, and DM Stressser (2000).

Fl uoronet pc screening for met 8Bol i sm based drugdrug

I Nntrer RetthXprss syksterPhaprimed ouith dbitopriatd xtr3&ul38 babtQrdridnintracellular
(p(ﬁk&gplollﬁfoggghoc‘r tgfcoQLRQh@Q 5&9 A ‘736 %ﬁl@){él&h&aﬁgkh%@ﬁ%viva Bio-

nenol one- 1 ﬁc%car boni t % e and Phenobarbit
FE Mk 587k 0 BE Y IR @d4‘5't’5”ed’e‘ﬁf’é?f6é’ﬁ?pa””9 cells in the bath
rmmawygefmasmn Syie tghenpandadf inlpved in@uthe dgadmapedgaisitidmend the pro-

céafjredédcnfrﬁé'rfégg wﬁggh@ﬂquﬁfﬁgn aI@)éhsb\Q'Qllon %h@élm infd%a3h well (recording

I S%}aFn%e?) 6‘)%&%%!:'%;1 )Tﬁe/ Pgtéhééﬁsgxiylt&mwg Iows the generfal gr’nsuppes of con-
pf Yangemawthhlerceth patehickampyngh @ntigh resistanice s@VYP fosnédpetyeen the patch
eVéIQ@%@@ ah®bn MAlvRIGEI il trYie hRWRFSHS JEESHVE . eIeXﬁB&gJﬂ @PkirGRured and the

\é/l‘éllglé cé’llﬁ%at&oéaﬂg?@f Ialtvm tsyespgb‘cl“gl? r% %f ala/‘l Rvethe cell is judged to

L| bR P%Q!Ir ”Re%’@afr"eﬁ"tA%\hB% t@mﬁaﬁed ﬂe‘i’i‘t?t D‘\Mﬁ"duﬁi"%ﬁ%ﬂrt ythe process
RespadtehoPamdkher Begicdy.t on Edi nbur gh, Scotl and. Rapid

| CE TM (Rapid Ion Channel El ectrophysiology) is an

aut omat ed patch-cl a assay utilising the PatchXpress

TOBUR & EblEnRRALER PIRS: T0IRER SFEOT B FemPeRseT f dekessdamp mode,
t heitleteecell infiallyeddmdad -8 085 Toe stdRREd tvaitdgecprpfile i as follows: step

I eG&h d@cﬂmﬁ/rterrsdﬂﬁmesz@@.lnk S+ﬁ .ablfcyr 4.8 3Nd L6668 W foP5 s then step to
Ethe hoﬁll\r@np%gonquofn%% th he step d’om 'é'ERQ/ gn[“p‘fg{ét%t {]oénvrﬁ'nand (+20 mV)

I acC act |
anGS‘HESne én @mwam SeRaF (i corment FIPIERE tTOf EKee| HERD YIS stasl fram the test
st &hlrﬁaddf(&ﬂﬁfnﬁl)tt&dSOMtheéﬂERﬁ ) cu‘v‘v@ﬁtﬁi‘(tlﬁﬁ)ﬁa&icﬁlﬁ&tfré[ﬁﬂéents deac-
t h@vaygll\ Xﬁtrhélctj%erﬁfovw n%} P urI:EIH?vc'ague%ealré §xt?arc€edh§écq aJ f&e represents

yo geni c storage at infiTes an

he GV a9 HEr ek Fchrdﬁ? E‘o%feiqﬁﬁfﬂfli’él"i}taﬁ%?ﬂ?eér ﬁ%’oeaF'h C%\'ntﬁe effects of
pa@sagpedummmg isndefermine by Ssienibtiad thaeekiduat suept Caeptted) compared
W Lith Jad getipdatRayl ne serum 1% non-essential ammo

aci ds, 1% sodi um pyruvate and 0.4 ng/m geneticin. For

use in Rapid ICE TMstud- ies, 4 nl of the cells are

pl At &eh0 valee {1if)con othgbemarkar o npeansy.tiy esfimateq fromy gheSconcentration-
| miespohB€ rdiatiofeniv.t ubes are stored in a humdified,

gassed (5% CQ2) incubator at 370C and cells are used

within 2.5 h of storage. Just prior to

experinmentation, these cells are centrifuged at 1000



rpmfor 1 mm the supernatant decanted and the cells
re-suspended in 150 m of bath so lution in a 1.5 m

We@pend3rs tube. The PatchXpress systemis pri nRGI/EP2006/009866
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appropriate extracellular (bath) and intracellul ar
(pipette) solutions prior t o conducting a study. A 16

wel | seal chip (Seal chipl b, Avéva Bi osciences Corp) is

| oadexMs nto the system and primed before preparing

cells in the bath sol ution suspension. The cel

eppendorf is placed into the designated position and

the proC&dOPRNdShHEAYES'with the trituration and

di spersion of cells into each well (recording chanber)

of the seal chip. The Pat chXgoegsi.system follows the

general principles of con vén i oral whol e- cel

pat ch-cl anpi ng: a hi gh reststance seal is forned

bet ween the patch el ectroldle and an i ndi vi dual cell

t he menbrane across the electrade N p is ruptured and

t he whol e-cel | patch-cFanp Eonfiguratjon is

established. If the quality of the cq}ll is judged to

be poor, the experinment may be terwinatgd at this

point and if necessary, the pr @gess repeat ed on

anot her seal chip. Once a stable patch has been

acwheviadRr Eﬁ@&édémgﬁ?ﬂnﬂﬁngﬁﬁpgﬂmWthaQE%QHQEBWWBd&m allyl; and
Wi LNt ed at -80 mV. The
stgﬁﬁ%?ﬁ“é%h%gggb%F%f%%ggkgggs follows: step from-80

nv to -50 nmv for 200 ns, +20 nV for 4.8 s, step to -50

mv fax B cembhiend agtaeging o ¢ldie hotreraigR posedartddafonnthe-@BQup consisting
mV. Theysi-gRpiilAfetf) NV to the test command (+20 nV)
results in an outward current (i.e. current flows out

of the cell) and the step fromthe test conmand (+20

mv) t3o ASOMpRLnd @seprding torpny [9é clpigis| L-2pelegted frophiae gepup comprising:
current represents deac tivation of the current over

ti M)y oy, i—J-{%Noﬁ'c?—gI(m\émy\‘égﬁongh?he?\éﬁ%?%&jgg' Each val ue

represents e average curr ded from4
sequehtdAoreret(ahuispiryBrhenpdl -REopipivesidinet he ef fect s

of t healtyes{[3$lubstmatroehyisuifdet phenyedetdineal cul ati ng t he
residual current (% control) conpared with vehicle
pre-treatnent. | G50 val ue ( of .ot her marker of
poteﬁ%y?‘?§m8§F¢%§9§%gﬂPdﬁVﬂﬁém%%ﬁéé%{'é??ﬁﬁ?@éﬁdﬁ§§°mer°fﬂm
rel ati opeliapneCYoNs WBtdm. A conpound of Forrmula 1: (D

wherein Ris selected fromthe group consisting of

CL G ool ol 0 R oo

acceptable sa A conpound according to
claim1, wherein Ris selected fromthe group
consi sting SO,CH,
F
N.
R

(1)

wherein R is selected from the group consisting of C,-C; alkyls and allyl; or a
pharmaceutically acceptable salt thereof in the manufacture of pharmaceutically active

preparations for the treatment of a disorder of the central nervous system.



of n-propyl and ethyl. 3 . A conmpound according to any
of clains 1-2, selected fromthe group conprising:
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i peridine

4-[3-fl uoro-5- (nethylsulfonyl)phenyl]-l-propylp

i pepdi ne

| - al 16/] Ude pGofdingovoociBm( Srewtieydis B ik cattpp meny thepgroup consisting of n-
i peri di p&pf-ané egiiirpound according to any of clains 1-3

for treatnment of a disorder of the central nervous

system 5. Use of a conpound according to fornula 1:

(D wer éiphaicsutgel extpoeitibr compriseg gr aupogah gécstdinggtocdny of claims
Cl- &3 allgydny oaB@r ﬁJote\’;LharrﬁSce@tld%h@E&E&%HE'c%lerls%r diluents.
acceptable salt thereof in the manufacture of

phar maceutically active preparations for the treatnent

of a &li 4dha@racedticeheempesitipmpccprdingdaslaiy t tamt@atmeng ef a disorder of
accor di a@ demréllnaividudsystierein R is selected fromthe

group consisting of npropyl and ethyl. 7. A

phar maceuti cal conposition conprising a conpound

accorti APPEBN2ERYIGEE CUPRASKHEN Peeprding)toFaimyy, faprteeatment of movement
phar naceistridealskigctat eepttadbeug asisiseid ofp Pardinbdiandiseasd Parkinsonism,
phar ”acﬁ%‘idnﬁélés GR E'D%BAmgéodh%ngQasg mspanYas t@sr tremor, and
treat nent of di sorder of the central nérvous syst ém

9. A th\‘”i‘fﬁ‘cg,E’tth ¥&t¢ conposi tion according to claim7,

for treatnment of novenent disorders selected fromthe

gr OUQOCQranbﬁﬁdc@&lch coan%ElerF‘%EHBr(ﬁr:fdtoS&Qﬁ]e? for treatment of a condition
Par ki nsorI]elc d frca‘X%tl\(e %g%) Qosntsn(stlrég of 1atro gnlc aW@erﬂ o?eﬁ\éc( %chhoses and

dysklneS|as t'F €10
d|seaseth9”°$§pharnaceut|cal conpOS|t|on according to
claim?7, for treatnent of a condition selected from

the grnoWRRG LN nWositiadh & oaagimnpnfot FLLAREOLE a condition
nRalT o A

psychoses an ucl noses. arnaceut i

conposi £ ?fFFdaé'E?B“t dhgoTorP cToRFiFHe 0?0'?:“'12?%‘5?%rﬁ”doﬁcr‘cﬁmphre”'mrm
condi t i dimorderk @od bidoler dimartiére gr oup consi sting of

schi zophreni a and schi zophr eni form di sorders and

bipol r dlsorder harnac C c ition

accor'di AP PSP ?mﬂpa' P%Cgffﬁgh{ %?'m '::T‘]é)hgre?ﬁnlﬁfﬁt of a condition
sel ect et ¢¢Q9nffqrhé'19g9r9EFpC%ﬁ§W$Qfl rrpdafnd mpydty aigdregnsidepngssion and
di sor debisessileplontpsiss dabske.

13. A pharmaceutical composition according to claim 7, for treatment of
neurodevelopmental disorders selected from the group consisting of Autism
spectrum disorders, ADHD, Cerebral Palsy, Gilles de la Tourette’s syndrome and
neurodegenerative disorders selected from the group consisting of Dementia and

age-related cognitive impairment.

14. A pharmaceutical composition according to claim 7, for treatment of a condition
selected from the group consisting of sleep disorders, sexual disorders, eating
disorders, obesitas, and headaches and other pains in conditions characterized by

increased muscular tone.

15. A pharmaceutical composition according to claim 7 for improvement of motor
functions, cognitive functions and related emotional disturbances, and after brain
injury induced by traumatic, inflammatory, infectious, neoplastic, vascular,

hypoxic or metabolic causes or brain injury induced by toxic reactions to



obsessi ve-conpul si ve di sease. 13. A pharnaceutica
conposition according to claim7, for treatnent of

wowrod9el opnent al di sorders sel ected from t hRCHERP6/009866

10

15

consi sting of Autism spectrum disorders, ADHD,

Cerebral Palsy, Glles de la Tourette's syndrone and

neur odegener ati ve disorders sel8cted fromthe group

consi st exvgenfus Rbamithis A waadinage- &xebeatoas chegials iave selected from the
| MPaI T Mk knsidhnp N TRGRMHCER! of OBRAS! ¢ bR BGEALA Wrmpounds,
to claim/, for treatnent of a condition selected from

t he groE@“@Bﬂ§m§VPﬂﬁsof sl eep dlsorders sexua

di sorders, eating disorders, obesitas, and headaches

and ofgh®rprRahdteutidal e&n,sﬂstt.bfsmc&&\ag 6 Rk Zefr R¥eatment of a disorder
|ncrease4) 15. A pharnmaceutica

conposi 9 aég(}]%? 8@%8 Cﬁé’gi’%e claim7 for inprovenent of

nmotor functions, cognitive functions and rel ated
enot i 10NAl phinsdcbilitkanessnosiabsl addot@hg B ki 7 TblUtr¥atim@aUCAIzheimer's

by traug@é sgbr repatéaa n?r Yis rldglfsectl ous, neoplasti c,
vascul ar, 11 met aboli ¢ causes or brain injury

i nduced by tOXIC reactlons t oexogenous chem cal s,
wher aisnMethed efoo gesing cdreril adrsouar &/stel edidoedbrs rgMedhnistering a
group C%%p%&t:c@ﬂ/ %Etw%ug%@rﬂc@rsaoéon%bﬂ 'according to 1c(|3a|m;<,A1 -3, to a

phar maceut | ca oun envi ronnent al toxins.
phar nacBgfmey '”EM%E?T?%He'a%c%WBT'Wg”?@ YRy Engentraigpervous system
tr eat nedisordér. a di sorder related to substance abuse.

17. A pharnaceutical conposition according toclaim?7
for tre hej nmer di sease or re
darmortct 3 Dot gup s “18prih R  deplcRyBlikp pmpre or more of

nervoustW§ﬂ%hﬁd|sorders by adn1n|ster|ng a

t herapeutically active anbunt of a conpound accordi ng
to clains 1-3, to a mammal, i ncludi ng human bei ng,
suffering fromsuch a central nervous system di sorder
19. Method according to claim 18, for treating a

di sorder defined in one or nore of clains 7-17.



