1 3,5-D SUBSTI TUTED PHENYL- Pl PERI DI NES AS MODULATORS
OF DOPAM NE NEUROTRANSM SSI ON DESCRI PTION 5 Field of
the I'nvention The present invention relates to new
nodul at ors of dopam ne neurotransmni ssion, and nore
specifically to new di substituted phenyl -pi peridi nes,
and use thereof. 10 Background of the invention
Dopanine is a neurotransmitter in the brain. Since
this discovery, nmade in the 1950s, the function of

SgltoZﬂ‘SElthSUBS*Fﬁ'Li’TEDrPWE;RY‘EQPIPERIPQE%I;\(“S%Q:D;I@NTOF{S OF
esseﬂgpﬁMwmgaﬁmépﬁggwﬁr ain function

i ncludi ng notor, cognitive, sensory, enotional and

aut ononmous functions (e.g. regulation of appetite,
bo@FSARIPTEMMer at ure, sl eep). Thus, nodul ati on of

s5dopami nergic function may be beneficial in the
treﬁm @,fveﬁt,w,de range of disorders affect| ng brain

ctions. drugs tha rTectly or q
I n Per 8 elsz?nt mve{ltlogerﬁ: arteas:I todr(\)er\svanrﬁoé]uéa&%ré of d‘g rs eaneur ansm|5f|§/n, an

us &g yetitralit gy isHistitugsd RbanH 6198@4'@54 ang e thevpehi atri c
di sorders, e.g. Parkinson's di sease and schi zophreni a.

om%wroumfrtﬁgmvxna&al | abl e dopami nergic
ph%%)naarr(\:lr?eults écn%LI%trg‘r;s%ltpetarYnethg%Y%?r{ %m%é grEs cﬁ;ct)\?e% %adgq)n Jﬁgﬁgsos the

I NS nce

bof RS B dzpész‘e%awngrﬁraw hag; ‘?fé“ '%tFFsélYt g"p'OE‘?-QS)maﬂ?ie' it is well
me rétablissdddateopautsis @esegtial ardeeata mseectsdf BMdrIcon ipdding motor,
i ”’Q@dn‘tﬁ@%n&f’y eFRGHal ir@%ton&rﬁ&sd&&&éﬂsﬂ&@gk@ul&gﬁw Sibpetite, body
ar %er@ﬂp% %eégdlllj\ﬁg n%’d%ﬁlt Wﬁf' c@ﬁarﬁlnﬁglgﬁy&h@ﬁﬁ% be beneficial in the
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40 Pirectly D6 IndTErapt Arceptpal dppaghig- @&@torfpa@fsmms'y ”5‘215'“A'i‘\e treatment
appRF Gacblogickn ping Chshyhid@nyissres €as.ghesrkindod'si diiagey end schizophrenia.
ef fHer%y éﬂﬂ@ntfy%%%%ﬁe%gﬁn ﬁér%u@ Sﬁa$m9(feut|cqgm HaG& Sdvere side effects.
rgrrrlggta%‘et (ﬁoplarg Eaf;omsts are kn wnnt% |?e uce %QQ o%@é&%%%ﬂgrgirdal side

r e@é‘ﬁﬁt%rEP% @p? mteﬁrsqﬁ Qf%%ctls e(gigoﬁalpedgréap e%)tspmrlﬁyandYéTpalrment of
anabdr@ion), Cdna sop@hinooiapgomists ageCkriomg tb hindygg ldyskinesias and psychoses
dopassingd SUSEREBs @fe dnbhallogitan BadisCofdMPAFBUINES Gh Ced BE:Graw-Hill, USA.
st ahltd. ££b3g7 W Wflls %A?@\é@ pSBOYD, § dshesuseful in the

25t r eat ment neurologic and psychiatric
di sorders (A Ekesbo PhD Thesi s, Uppsala Unjiversity,
SWEBEARPrORIMSPPtEh BY MapY FRSEENEFRCte SMBIPVEIRfficaRy ARt igfilce side effects of
degepaiadroionghathdcaiteas, antb exy@pi nealt dbpastinedirassptors iligagds  with

a @9%&th§5 :Iuﬁczcﬁ)rpamﬂg rdloRaniuBEhe & vﬁﬂﬁ&ﬁ@ﬁﬁ%l se@@&\‘&lﬁ)OY@tanother
Ia(ss ?}rfocowgoun%s actrng tFrol._l%‘ {29‘6‘39 npﬁe saEgH% tﬁjeyﬁléuh Q?esb&émmerglc

30NeL§Fét5>H'é$56rw ichg havesgpwn 199t CrB B fthe HEaent PhRg™ neurologic and
| agtsyahptrB5 disomdeev éae Atesion AWDt Dresis, U depkalo rinfverkityowiwegpn:  Functional
(- )cofEJJeL&2f édpandndRid denératibh i dinidallind b in@MAtaStudieSBAG & novel stabilizer
Ne% qgﬁgMerglggys@%s 2e0e- e6aal l—?—%@um@efnmafst leV@dop@indi@bd, dyskinesias in a
moQé%gg o @QH%@% sé:aéplNglr&%#ts 02f567arib§7psl¥@ra‘ptaﬂ 8. Long- lasting

35e f Ctv men elr a SI g‘rgtlon foB 196% plena with_ Huntington’s disease.
]P L?[\%Srolggyczoz §3 1%£ g I IGeofvert g&ﬂgﬂ uebces a rap% ogse?t;f Xntlpsychotlc
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.

40 Current Medicinal Chemistry, 11, 267, 2004).
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Psychophar macol ogy, 41" Annual Meeting, Copenhagen

Denmar k Nordi ¢ Journal of Psychiatry 54/2 93-94,

April 2000: Carlsson et al, Annu. Rev. Pharnacol.
Toxi col ., 41, 237, 2001; Carlsson et al. 40 Current

Medi ci nal Chem stry, 11, 267, 2004). 2 Another

dopam ner gi ¢ conpound, mhlch h&s been referred to as a
dofpemfien elop@hiatmiti commysd, esnist Bdl béeperdefer@d toedsl a @Spaanine-serotonin

.pagytsﬂeﬁtl st% Qg £se§/@lpta9r @Q@ﬂ'ﬁ D, ré:eEtlaﬁa ﬁtqs%ntsl t?e recently launched

| aunch ant’i choti c conpound arip razo1 e urris
etanéupsycp;ﬁgri:ﬁm;%g% aﬁﬁ@fazo\t;o Burrg;ogt aéSPfarngm her, vol. 302, 381,
Fuzad®e). nurdernooep compsinde freferred! to casagomorraemyinetafilzers have been

3\}0 @%fzﬂgﬁ &f w&amglbﬁwmo&/d@t&@r pé@@tissbm VPO AR Bment of ACR16. A new

'&pan‘hnerglc ﬁtta%llnzer ;}ocdeo %r Neurosaence Yi?l’ gBtrJaIWeet/n]; Abstract 2002, Vol.
So%ﬁ é«‘tfyl 1088 MeaifodSe R é"@ﬁh@r%hﬂéfﬁc%éftdl tpigyabilkh &fttpenreyy dopamine
2 0405djlisev@icrR 16 P Bngatrded bladeD@&ntréled adrckan dUBA i BBiEnts aid schizophrenia 12th
Nyfienngaevinadr ibHkisaacyn acHlzdraReNig bt 13irtru0f 2d0aED4V83Vswitzerland.
dopam ne stabiliser ACRL6 a randorri sed
pl acebo-control | ed add-on stud atl ents wth

sc:TﬂeztéSEJ'FﬁJ ERpTaropgical SifesiHRt a(/% W@—@Ppm”erg'c stabilizers as
SCHIsZORHRENION /46143, \Webt/darap qﬂ_@IOthteBamost; alSRkPe2 carl bmdummarised

10;5The Irthéys@cﬁ{urrFm@F mgﬂgﬂeQ@kheecﬁefrﬁﬁ&%réag%tf ti &cending dopaminer-

BB S SRR B SRl W ABLR B s ot
al Wis@ grrpeageshrafse a@ﬁ MF'?'%'E@P ofghghavigurplrpfieets drdy ceduppavehostimulants
of ordRpadiBtoRtmichic tdtBpduaaslintad radf ase plesédtenv@bG@Nisngreferred to as a
do ] = QLG tions of the mammal i an brain; 2)
&%rg’“gﬁf%'f s\%@fgg[)g;ﬁg%l oural effects in other 15 w se
ef ea%owadﬁtteae% I%‘g%tllnjcl *%E |v%f cobnsyo%\r/létso WhICLI are used in the
psyesoedniofi @qqr@O@@ﬂtpmmd@thattmed'toaters | fespesiallyr aippychotic  and
[ nm.at&reﬁatthi:@ndo&nasgfraw @dvd Ond@Siréble @EPAETOAEING$EC cardiac potassium

St&Qh*él&WmcRr F ||'\\?dlv |nI ﬁtekag&pc tréb\%}?irig%roéségnaasrcéiac iC%”S, commonly

p armaceuti ca act | ve CO UndS
t h&ferrsgd te ?%%Rﬁe‘tﬂan'@ﬁ's fwoese Fgﬁf BHO- g2\ ASAT §Gofed voltage-de-
di sodelerstasgspabaaid)yordrt (rgpsihe hatvatingadethyed rectifier potassium current)

anéh{aﬁreeq’sr eéﬁ@?%h@cﬂ'ﬂ?&%ﬂé&a Jr‘@tyneﬁaéé% |H&Q@§bﬁtﬁ@l§' ﬁf'tfyﬁﬁltué (Torsade
on

ose u
TR TRy tadiah & SRR AEt PP S R hiegieadndication that
cefrig m'mmtqﬂes'ra@feeq*ftee@ opgaCcHERG rispiéamrie been(thigaaih prolongation
et frahe 8T Rl drehabRetra@eriboriie OMRdh ¥ @bisigRdd8 -beRLAMRYEte marker
potlo?‘?'?k %m'l%pannellu)mb%rr c!f@'rué rﬁg dL%enas%Ftllt&{'Q\LH?%md%\L/ﬁ?%%ﬂ(et due to

I er potassiumcurre
bl U@Rcept?é@es'd@tﬁéfﬁﬁélr§awrf°|C?re@éérft7\§ﬁt“ﬁ (étﬂaéﬁ'ovw TRRFYIRYSR 15 475,
( Tonozader. ). deariRQ s, 65,2002 PiardidveadbiRgsdaeh SSsdiberoabgat h i n
ot herw se heal thy subjects. Indicati on that a drug
ht have undesirabl e effect s on card

WY LIRP i"gRter &0 Eeehf' Rl %%F{;’ﬁe’ﬁr%l"baﬁ‘@jat f' stfferigp fiofpCRigrdisorders

| nmewt\mll thefsymnbems| @othecdftrrdf by rdang minkigchungioos ngiedethedreatment

t Ocobrﬁ)r@essétfn{lﬁl%ﬁl@g FREKE mardn® ah iastoum ofTéjﬁ’ew A'p@meﬁtp&fnd with a

dr have 4}? vvnfomterra
unX mlr}eégo S ablpz&:r pL eg? Saddl{l e compoungs %spHaCy Fow a%fonlty at cardiac

ar iPCﬁ?étSh'm AQapels, Geuding Vresisk OEF%‘@P? é%ﬁﬁ'?%ﬁ@ effegts. 475,
2004.; EBur. J. Pharm, 450, 37, 2002.; Cardiovascul ar
ReEF%Q%PDn%gpnngHZOOB) Thi s i nventi on relates to the

reatment of mammal s suffering from CNS
di SYPRPEPSS bglgnaiRRite fhe ﬂ%ssé’{/ﬁ‘ﬁ’tstb%’ée‘jc"a@hﬁ'éy')at'fa@%’t @Herl!ﬂwes have been
d opavivusiy igpartddu Acbhg riese vdrarorndsh orhe e@tina@nive in the CNS, some display

serotonergic or mixed serotonergic/dopaminergic pharmacological profiles while some are



35 conprises admnistering to said mamal an anmount of

a new type of conpound, wth a dopam nergic stabilizer
profile. In addition, the conmpounds display |ow

affinity at cardiac potassium channels, reducing the

risk of serious cardiac side effects. Description of

Prior Art 40 Conpounds belonging to the class of

S ufas tar tpa ttd ddpagrpdte regépteM\aginisysl erpanp@yohidisnéth high efflbe@gor dopamine
pr%gép%@y reported. Anobng these conmpounds, sone are
inactive in the CNS, sone display serotonergic or

m xed serotonergi c/ dopam nergi ¢ pharnacol ogi ca

pr huines offdtghendpingidireaieBvative$ bredmnopmr El?®598ﬁ7prmﬂonesubstltuted 4-

51 egﬁag Q'r'ﬂ“%%th”ﬁ"eW') @Q ﬁg@al—aﬁ‘lﬁl&ow&dhwe?“ g+ afrfdtmehty of anxiety.
4- Wﬁgﬁ{f’smiﬁ e a P o L EOR e o spoREE g zpgher dopamine

di systensdysiubgans by usirdg gubsttuted 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridines.
(meta-trifluoromet hyI phenyl )-1, 2, 3, 6-tetrahydropyridin

€s LR nt Ete%t ng‘gt ent @)859%¥1 Iﬁ\ﬁ) ﬁw%?h]og %L Stgéagﬁgﬁéirg%a receptor

eatmeht 0 rena an _ _ .
10 doﬁﬁiﬁi'ﬁéd §'§}%t@ﬁ9ravsfmm%ﬁstfm ﬂ?g‘i'rh"@’a%%béifl giytagynes, including
1 sptplpgtididesp haryilard e@heB ,ubsibetitiuedayat rmopiprsudstingsd at the aryl ring. The
m{]n&t eﬂ’llblt (auﬁgﬂa\; ﬁcpllig gffﬁﬁy vam)'esﬁéc@' @Cﬁ%@&hg’q’eceptor WO

for treatin asso

10
i SUPAESA TR HIHE ity e "BBrATILD} 8 PEIEH CaPyrf HEgound which
i nethifdtisrag ICaylepd then iLER nd & thelassl agaipst@H{H&rdescribed in Weber et al.

15 unmbsmtﬁ UI\&@ csrc. r(@@@y %lastbsmv@@; aype&.m",arwb 91/095954 discloses

r egom ots Er?ns {e.na mgl (o} ITgher ceilgcgl\\//%r% thanlv\ﬁ aj 1?%5%}5% m/n? ammotetra//ne

t hazpeftaﬁee,tpaqerﬂmﬁ P@fhf eafteq ‘P‘ﬁf vgtivep §ayerftighbiedng & fﬁéé’ﬁma receptor and

C O D pEdEedNio @ tbindextrobint $CRBNd O5 Cecoptotse tee tphgi 1 1, 0iBesId-36).

in the assay agai nst 3H DTG described in Wber et al.

15 Proc. Natl. Acad. Sci. QU%Q@_83: 8784-878%1. ) .
20 g5p¥@ $VBRH WD 1768555y rstip S th AMRSET i i @ high binding

r ebffibiyngtot ¢he' tdigmali ecepter enthde odr tdiscinse that the compounds are

phﬁﬁb\(%@&dﬁ@'m‘am&ﬁ/e |ﬁ'¥h@@5§%ﬁf&abﬁ Bi§ma r@deﬁﬁﬁ'aﬁﬂnﬂ:@ In addition, clinical
pl geallss mva?fhlgatmegc@ﬁt pererpe of 5| T(a é%teglé:g ?galndg |rbschaonhrgmc patients
foha\teheotmgne@fﬁmi E)Ad%%evﬁtaamsvcf(%'éea%ﬁge nen ach ity eg ahy other CNS
25 33did&Her. 2oV thk/ RB5ObteduncW\EUG34 GRRBEB/ebaigha rreepptdr eantagonists,
t h%&Z&Wﬁgﬁ%@QH?g% Bﬂyﬁ 2 hﬁa@@éa'ﬁ&ﬂ“f‘ihébgm cﬁ:lgdl @{uhhésﬁrpschlzophrenlc

receptor and do not disclose

CORIBURAEORFE" i 1R800 | SPRRITYo L B &7 Che 1885 SReEr <t =
of 1894 Meurapsepomharmddoiogy 19:37149).addi ti on, clini cal

studi es investigating the properties of sigma receptor

chi zophr eni atie ave not ner at ed
30 evgg)gg@glzg? glg%?sesgsgl?%%u%%éj Idnv etanaE) ues Wétgmtth%?trmula

any other CNS 25 d| sor der. of the nost extenswely
studi ed sel ective,signa rgc or ant agonl sts, Bw34U
(Ri ncazole) and B N-thav berhifalledln clini cal
studi es in schizophreénic| pati'ents (Borison et al,

1991, Psychophar ngg | 27(2): 103-106; Gew rtz et

al, 1994, Neu;rzp/sychpphar macol ogy 10: 37-40). 30

W97/ 23216 di scloses 4-substi tut ed pi peri di ne
anal wigjcreBS wiay lye tshlecttd framl @H, anRAr1 Riay Ae Bubstituted. Such compounds are

used for treating CNS trauma, psychosis and neurodegenerative disorders, among others,
through selective blockade of NMDA receptor subtypes.

35
US 4485109 discloses compounds with formula:



NY/ A/XR5 in which RS may be selected from OH

and Art may be substituted. Such conpounds are used
for treating CNS traunma, psychosis and

neur odegener ati ve di sorders, anong others, through
sel ecti ve bl ockade of NMDA receptor subtypes. 35 US
4485109 di scl oses conpounds with formula: 4 R2 R3 /R,
N R4 RS OH R6 which are used &8s psychot herapeutic
agents, particularly as an{idepressants. EP 1177792
di scl oses, anobng others, co unds”w th the structure:
CH3 Ro ~N~\ N\Ni RB RXINX3 |/ \ ) B R4 5R X2
R6 havi ng dopam nergi c actg, particularly as D4
receptor ligands - and usefullfor the treatnent of
novel ty- seeki ng di sorders.Rs 51668 di scl oses
substituted piperidine derivdfives of the formula: 10
RAwR8h afd uskd ehpgyossiesapeptiopeants, eartiagarvoascabitiepgessants.
neurotransmtter i.e. dopam ne, serotonin,

nor adrenal i ne, reuptake inhibitors. The conpounds are
oo PR oSt ard e CRRPRHEHE b e RS on s
depressi on, pseudodenentia, obesity, narizgfpsy, drug

addi cti on, and/or 15 abuse, attention-deficgit
hyperactivity disorqﬁrsf NN~ dererit g 6r yeabs y

dysfunctions. 1In a , I1t]is known that/conpounds
with formlae R ( i (WS4 46146)
possess dopam ner ¢y abil r'zer properti R1

Rs R,

Ry

having dopaminergic activity - particularly as D4 receptor ligands - and useful for the

treatment of novelty-seeking disorders.

W098/51668 discloses substituted piperidine derivatives of the formula:

R4
R3

N
|

R

which possess properties as monoamine neurotransmitter i.e. dopamine, serotonin,
noradrenaline, reuptake inhibitors. The compounds are said to be useful in the treatment
of Parkinsonism, depression, 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

R4

Formula | Formula |l
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X~ LXR2/ RB NR2RANR5 20 Formula | Formula Il 5
In formula I; Xis, inter alia, CH R 1is selected
fromthe group consisting of OSQ2CF3, OSQ2CH3, SOR3,
SO02R3, COR3, CN, N2, CONHR3, CF3 (proviso X is CH or
O F d, Br, I (wherein RBis as 5 specified below;
R2 is sel ected fromthe group crbn3|st|ng of C1-C4

al kyl , aIIy] CH2SCH3, CH2CH20OCH3, CH2CH2CH2F,

CI—|,?,QF,’3,W|§I 3-trifl uoropropyl, 4,4, 4-trifl uorobutyl
ed

i ecifi bel
QLK Tue ‘F’i"’oﬁwﬁ’e'sg"%&t‘p’é EomlE TR opeiEe & 03N, Bsd s, sor,,
CF80:Rar CORREN2NO4 (CORHR, sClsdberise d if ICOmrtdid, g dirpl (wherein R; is as
cog&ics.ga B&owf; C3-C6 cycl oal kyI 2-tet rahydr of ur ane,

CHEeE?r s? %cté/cp};rgré\t egn?rmgpn Cf>r(1:)5|stc1;lr'1I af (! alk a}lrzseh3,aCH2CH20CH3,

OSERGFECHE38REH3 3 W'f'UOFOPBJPSOQR,“, tf(ﬂS}?Il,Og‘EtlﬁNPr NO2,
SO.\QICJR@ R.{wBereln, R, as Pecifidd :semef ein R3 is as spe](c:i fied
el,o r ur ane
‘R \él)seleffed Frglj(qqugrgﬁgtb ﬁ%st éoﬁ alkgt, fdzl %pﬁ(ﬁg%,

| Rer se@ptggtf%qgthem ccms'stlrm_gf C3Fg$ %(ﬁleal %rt%trahydrofurane 3-tetra-
indﬂpemdaently Hor Cl-C4 alkyl R5 is sel ected from the
group consi sting of C1-C4 alkyl, allyl, CHZSCH3,
20 CH2CH2CHZ2F, CHZCFS
3, g’@”f‘ﬁ‘f’fll'uoropropyl 4,4, 4-trifluorobutyl, or
- ( RHR)intAB3lia, RB, Rsisselegtet é@rrvftﬂwgqunecogmm;; of @9p&t.i PYP2CH3, SOR,,

O 565k, CEoRrY @nNOROKYEoNMR,! €Ff, anYdrdf Ui an@ein F;tiehE @pedtitd below), 3-
rotu ra n elec d fromthe group consisting

’t‘fé’“f’%e' zetfglofaﬁen&l:% raneN% ﬂaﬂe 25 However, neither
Ba_vsz%e'fgrsd (rPJBrthwrauw yonﬁévnwmﬁh@m«sc'(‘ F%‘pn@ﬂ*saofiha OH, NH,
di s¢chasre, arpmaepraaitygyordat@ dilgr the 3,5 di substitution

I npt rﬂsesQEk‘?erroﬁw' fhg @oé&'c&%@s‘i’inb rbftd”% pe!ll‘?\ﬁeéﬂyl CHzSCH3, CH,CHROCHS,

| nventl on. Known "as

20 gy fpEasEF e%fFrEﬁl é ¥ ?1”%’859&96’1‘46 & ‘t’ E&f‘é{ﬂ&?P‘étY'Afﬂr

4- F@HPFRsor 0- 5- (tri fl uor onet hyl ) phenyl -] 1- pr opyl pi perid

I NQ) is safecled flonftheFgroup consisting of C3-Cg cycloalkyl, 2-tetrahydrofurane, 3-tetra-

hydrofurane.

R; is selected from the group consisting of C,-C3 alkyl, CF5 or N(R,)»

However, neither W001/46145 (Formula I) nor WQ01/46146 (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 W001/46146
(Example 44 4-[3-fluoro-5-(trifluoromethyl)phenyl-]1-propylpiperidine).

Example 44 in
WOO011/46146

In addition, there is no guidance in neither W0Q01/46145 (Formula I) nor W001/46146

(Formula II) how to obtain potent dopaminergic stabilisers.

There remains a need for new pharmaceutically active compounds, especially useful in

treatment of disorders in the central nervous system, having increased potency as
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N Exanple 44 in W01 1146146 In addition, there is no

gui dance in neither WO01/ 46145 (Formula |) nor

W01/ 46146 (Forrmula Il) how to obtain potent

dopami nergic stabilisers. 35 There remains a need for

new pharmaceutically active conpounds, especially

useful in treatnent of disordets in the central
nedqmg@esggtsamlishgyi ftgisi ples elasethlepttaeramy ash Gharmaceutically active
doRAPRHNRE Has RluaRidl pRBEMity | for | SueleRorrslegidialdrsy &hatgards cardiac
an% sxch.pharnaceutlcally active conpound has reduced

pr E@’@P?y for side effects, particularly as regards

cardiac arrhythma. 5 Sunmary of the invention The
obsainaey of B iRL@R®H [ nvention is to provide new
POATBSELL] 63l REL L8R UROUAR, c EARERLAL Y BB ormpounas
systrerip!lyHiEsfuhly tieab P SEdisorgers énky caatral GpaRT no/stfMe having increased
st ﬁ&léﬂ\dy_&‘ﬁ@ﬁ&pa(rﬁ%gi-fawb&sérs (2l TaBm| 1] folwvhib ) @ith @Wow propensity to block
Pr BRERRE I HKardd@ REOFK e 1 NG . fi&s HRL LSt

coﬁﬁnn Ef.m#hege co#%ohnggﬁﬁgbgh%§$§#@%§d% 5@355?%%g%awaMam5
10Wifh f93Ped sprdrced side sfactePagicyiaefardige s'de pE4S cul arl y
cardi ac side effects. The 3,5-disubstitution in the
prgﬁ@@,&f—é@ﬁb%ﬁ&ﬂinsH{egf)r{e§ér@?b\yenti5ﬁ3_rs%ﬁ§n%{ﬂQr_n?t%?@sng% potency and
and_ efficacy conpare o alternative su itution ,
pa?f{"éal’cﬁsco(né)?ée.d tggﬁgra?tév&?gﬁtitﬁtop(S)ﬁ\ttiarﬁ\s \%%P.Ciﬁa—tdﬁgbst@urhon in which the
4- poesitioron halogdmloogeny swrstitnietb(3srAsiivn ) ulineaddition the compounds of the
( 3pResit tihveftion higplagddiolverOsrfihibyefor @AP BERE EhaHnel Binpbed to compounds
prﬁ§%2}m43¥entlon di splays Iower affinity for the hERG
channel "conpared to conpounds fromprior art. The
substances according to the present invention have

beete fubetdaogs @adording Bsthe ghrésanttiveentiai havaftere biclvgiallyaested in the rat

begRet QHALh 4R HRES f&!n@ftgragtnﬁrriﬁ%lvédhia@)“ord@%mi%‘?éigis&stems in the brain.

g?/iriq(f{g%v% §ﬁ£$§8|k‘):?23§n?fﬂ'c?%ﬁgd'wér ﬁﬁ%&a&f %vﬁlgttﬁe ghgracteristic features of

chderaoter peted@iftieatiayreysr, ohe dupstanaee aaerdigo e sths . invention show no

HowBbRbry EftRtsS YR SIpameRsouaC6@NbtiBY dver tah@ideN¥&at F@Be. Further, the

ShOW NQ ! BRLBILOLY of [ Seh5, 00, S I%g”éeages agﬁ LACOMBL Whivation, in

over- & W de gose range. Furf'ner”, "the “su 2%t BRCeS

acBYFEH!3gVed brFRiine IRGRIRPPhPLtY N S| Ittt exers Fhegypstances in the present

bemastitour abhigict theatbebaviodral  daéivdtioa ulisducedheby basghodtiewulants  and

| ogQRd:OhinAGikd Vity is low However, the substances in

the ‘present 25 invention inhibit the behavioura

activation induced by psychostiml ants and

psJieheibstaneast dccading He teabesemideentot displendpvt potedmy at inhibiting the

ItOL ﬁ@lﬁﬂt:EhI:\a)'gﬂM,ﬁBJ inelsgudéosm 350! i@wd&gtdalﬁ%agge_ty (kR Iajlz:tgis_tsg@'g(g:eéimental sec-
e NERG channel S asure . In pi

noloRyr (TG Aa A [t BogT ENpr Pruearo T S oy Ghyran-

indicating a low risk for QI interval prolongation and

ar pytdiat desbripidh o edhl&stideescri ption of the
In¥ent|on

he 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:



The present invention relates to new piperidines in
the formof free base or pharmaceutically acceptable
salts thereof, pharmaceutical conpositions containing
said 35 conmpounds and use of said conpounds in the
manuf acture of pharmaceuticals being dopam ne
neurotransmitters and therapy. More precisely, the
present invention relates tgcpcpprldlne conmpounds  of
Formula 1: 7 SQZCH3 F N, R 61) wherein Ris sel ected
fromthe group consisting Cl-C3 al kyls and ally];

5 and pharnaceutically ac abl e salts thereof. In
particul ar enbodi ments R
consi sting of n-propyl Fand &
of the invention relates to a nefhod,for treating

central nervous system disorders s«'%ﬁﬁ]histering a
therapeutically active anount ? t he conpounds of

formula 1 or a pharmaceuti cal Q acceptabl e salt

t hgh&eih R i9 s@ecdBd&h thd §relipleinBgtidhbTRLC; SIkhE and Bg1; from

a central nervous systemdisorder. Additionally, the

present invention relates to a method for treating
anynRregnerepidcally 3¢ceeraple selfsrthengy’: adni ni stering a

t herapeutically active 15 anmount of the conpounds of

fo

t h[er{rrﬂ’egcl)’?w?a(r)g@bgd Rlaﬁtrs'ﬁqg ?ﬁ%ﬁtﬁogf{rénrx t%uér}rglﬂ} &)l%st né;radlfhgpr pyI and ethyl.
sai d disorder. Inclu5|on of two substituents on the

10 ar ylfunthengsmrct sfutbh imenpauretites- tognmethnd fdrgredtipp serttiabnervous system

( Mek&rddns b@réqmﬁrl’k@ermgl'betrhe}aﬁel;tr&gld/sa'cﬂ@é'bﬁwbm of métc%rn%))un'ds of formula 1
| NCr ea

tin n
ot BT AT GLPR S ey QRGP o PRAPLGRC g Ruman, suferin
pofremcay centrat prrseusFystea disdsderi tAfdE@n@lynfhsurragenhdnvention relates to a
CORfe@Ho@dort Bedting aRPABoRRSIstddUiceéln, B adniiBistering a therapeutically active

15 3 émg rﬁg}?mel éo%p%gndscog@%glﬁd§ rl §phganl§§Jul;: @glﬁd%!:erbta%ﬁ thereof to a

i"subst ftuti on in
i nv‘@ﬁf“abh”‘i"éj ToJUAE Nt BH1igERG BB Eiddgardsrf ect s 25
relating to cardiac arhythm a, as neasured by the

ef irﬁﬁklof;?fof e S s6RENS YRS AR tiRG ohmcoﬁg&ﬂﬁ& WHe in the 3-position

ngtgclf) %eRt?ghe crtLesrd% ﬁhe Qaﬁs‘i{ [(ﬁ{ce g)nt ed reragea (Flr por{ency in modulating
20 I | Hepanming egurotiarpamBisieny . Trp'gmngreggdegfepe@f:rgasgef '%Qﬁﬁ?@‘ﬂ’né% these 3,5-
i ndtshl%tnﬂft&ﬁ@ﬂﬁpohﬂd/seiﬁﬁ tPhpatdd toelb Ghdrorsubdtituted, or the 3,4-disubstituted

Egg%‘?;\ﬁ/o% é"?nlu's‘t‘?%‘écgﬁfrﬁélglyper-l ocortion (esti mat ed

es) an Inity for the hERG i on channe
(1C50 values). Conparative exanples fromprior art is
al soaddithuched,S Hewbstietibo thsthapcksatt driviestiancigFound to decrease side effects

25 Calré?é“n?ttb Qhl5ias SRy IHIGa, £NRLRERH bl 8% SfecBoffRRR BHbounds on the hERG

r;?)otassxum channel (Rapid Ice). The unprecedented reduction in side effects of such

A further aspect

substituted compounds is itllustrated in TABLE 1.

Table 1: Effects of compounds in the present invention on reduction of amphetamine-induced
30 hyper-locomotion (estimated EDso 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.



mol / kg (1 C50,

nM Conparative exanples \A 0=s

NZ 52

Not tested Exanple 6 of WO01/46145 F F F 34 4d JN-
610 Exanple 9 of WD 1/46146 F F F 14 N 1500 F

Exanpl e 44 in WO01/46146 Exanples

o01

2 \ N 9800

F Exanple 1 o, 0 0 28 NJ 21670 F Exanple 2 *

Ef fects of conmpounds in the predent invention on
reduction df anphetan1ne-|nduﬂe&daquﬁkIocmamauon.

Conpar ati ve exanples from priof hs, allsorddie! wded.
Fo:rprret hods andms)t atisti c‘alp clal %ﬁoflx{'?gnn gg‘(‘éﬁgﬁ!ﬂ
encl osed t gfomp3rakive exmples| observatidn i s that the
presence off the F and SO2CH3 slubstituentg in the neta
1 and neta [Z posidions 1 n tne |phenyl ring 1nprove the
efficacy and potency,of the dopamszergic stahilizer
conpared tq the o of 3, 4 dilsubstitutidn {2.§te
Exanpl e 6 qfexap@ld Folddl/adudsExanpl e 9 of| W01/ 46146) ,
but al so regducestheaffinty for—the hERG—10
channel . Sych dn\out cone woul df not dxave Heen gredicted
as a general ru N 10

Example 9 of W0O01/46146
F F

R Ya'a

Example 44 in WO01/46146

14
1500

Examples

o,/
.S
[}
O
F

Example 1

o./
s
(e}
O
F

Example 2

12
9800

28
21670

* Effects of compounds in the present invention on reduction of amphetamine-induced hyper-
locomotion. Comparative examples from prior art is also included. For methods and statistical

calculations see the enclosed tests.

An important observation is that the presence of the F and SO,CH; substituents in the
meta 1 and meta 2 positions in the phenyl ring improve the efficacy and potency of the
dopaminergic stabilizer compared 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.
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One aimof the present invention is to provide new
conpounds for therapeutic use, and nore precisely
conmpounds for nodul ati on of dopam nergic systens in
the mammal i an  brain, including human brain.

Preferably such conpounds have | owered side-effects
wth 15 respect to cardi ac poﬁ535|unmchannm

i nhndbindriaim.of @he iAmattiers & pnovifle tbrepiunde mith aherbgeutio effects after oral
pr symhideersyrpounds with therapeutic effects after ora
adm ni stration. The preferred substituted structures
are 5

1- Erehpyrpferred Subtitytadotrctrastang/| sul f onyl ) phenyl ] pi peri di n

4- [-%il'ry‘ l‘f& ?Iu%ro gF@%%My@uWo%y?)'péne%@yhﬁ) }, 1- pf opyl pi peridi
phéﬁ%ﬂ]“ﬁfpﬁeﬁmfﬂg\ﬁ%"fi'O"Wh@"YHOHTB@BHa@er&h%F conposi tions
acc-angdiang-fiuord- bempthesardnyl) pheanitdimnidpessess dopani ne-

nodul ati ng properties and are useful in treating

numer ous central nervous system disorders, includin

bot'f {PESROHNTE 319 CORMAS TS ASFBGNE 49 the RIGFeAE riyention possess' dopamine-
Pambdgatirar prppertibe and carpousefis iantdedtingi munpnarsmeeretat ineadous system

gomgé%' QRSudTRY Heeh ggudtﬁc taﬁl tnregl%‘cfgrﬁ:glt dMordeNS Particularly, the
| SOraer

cy SPURREEe AR O, P B oA GRS BPOTH Y FHa,De 25 i the tagtment of CNS
Th@sﬂmwﬂﬁf@éh%wamgﬂst@h§ dygfgenatidhaigue ¢ dirpst or indirect causes.
invention can be used to inprove all forns of

‘{“ ZO%#‘FY undsnacfmldmuc%b'fBQSIﬁ 'a%?d%‘ﬁ@ﬁ%) aweaiﬂgcﬁtion can be used to improve all

eni for sor ed
ps%’ﬂb?fn REY1o8dyr! Bl‘é‘f%“gaﬁa'zm’b‘%ﬂ'aa?"doﬁcg'é?%?"'f%"rﬁ é?%‘ﬁfﬁ as well as drug
al moduded puwboktid disdrids tine atphentisordér. Theyochi d1sooe @b @ tretkreatment
f ermat %dﬂiﬁ@%le@@ﬂ%r%' e Qlfoub %BQ&@\G' &f @Jﬂt@genlc and dnon iatrogenic

non-iatro sychoses and hal lNuci nosés. Moo
an@wgﬁ§F%%Vqﬁﬁ§ﬁFﬁ%$ i ncl udi ng depressi on and

obsessi ve- conpul si ve dlsease may also be treated with

t hRo&DEOAHXESy AiB6HdE0MPOGHIhY ea&e@mwndiabgeasmeicbﬁpu:swe disease may

| f . .
I nXIgJ]Bé Q&tegéltgg}%gHB%ndWaﬁ Cormq}gltlgrtl dﬁgorg Eogﬁhgevlgv%ntlon.

dopam nergic s ens nay a
cognitive functions and in the treatnent of enotiona
di séropdvadc @sthr @bal@thgt effecesgen nppamitrgtd egesmes atdyvalso be used to

( € ng)rO\QeEUén&l{/@ flﬂ'ﬁgor@gfndr #Il @IE ecqjeaﬁ:lﬂglﬁ' <§f| éﬁ%tlomaﬂj £t[L%EB3es related to
deveIanenta uc as Autisms ectr¥ |sorder
t

A[fﬂﬁ'ngCé]re%rB %ﬁenggf \éey e@ PFrggnt&aean ag Bﬂ?té cggrgtlve |mpa|rment) and
syteyeonmintdi Sorhdes dutasn weedtrugs digdrdens, BpPEPNCembpnal falsy, Gilles de la

SUthrélEeasl gynumrﬂéw.smrsb& »3&1 A ghuG afdail Y AURRER Brain injury may be

|ndu n%t QraY.mah% mefFammal% in eoc éuasskecfplasggs\’/%scu?a{ rBIHoxn% or metabolic
hypoxic or cauS reac

ex%?g'é??o‘ersbycf?ém r@aqt§ns %he%ogﬁfmo%rfée'@s@e'gewwgmcth@ﬁrﬁn@us chemicals
ar gres etleqée drdnfi Otiet BBUPT BAMRISEON SIfS bub3Ehneds fibatuaHC @Barmaceutical

of coar%ﬁﬁds pg?\%r @Rﬁr%%%ﬁél )Srqgmoﬁ"rﬂﬁ%omﬁglﬁdgné’r{dr QW%B?}Jmaceutlcal

toxi ns. The conpound d°thei r arnmaceutic
cofPHP P A ASE “b?éft‘[i’lat”f'e’d‘rt of p&aR selscted feaghEnet9rap consisting of
Ses$leat didorfleronsexhd djsandgys,centinp tisontprofob8Stas) emp headaches and other

di §é?ﬁ§jﬁrc%nd|§&?§%gra%ﬁ%qﬁlr|§¢re§>@5'nﬂgcaéﬁt@ﬁgeﬁﬁey may also be used in
Ob% trea?rhen?gpAlgwe?nqg'%hd?s%as%ng rglateg 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.



pains in conditions characterized by increased
muscul ar tone. They may al so be used in the treatnent
of Al zheiner's disease or related denentia disorders.
The conpounds and conpositions according to the

i nvention may al so be used in 40 behavi oura

di sorders usual ly first diagno3@d in i nfancy,
chi | dhood, or adol escence as well as in inpulse

Co'ﬂlﬁeryota 5§9r5%eb§ed ﬂoo trelz-atelﬁg s%ggtar?éesg’m}gg dt&%ieri QE well as disorders

treati ng substance abuse di sorders as wel
di §W%Feerr§ed Bhai4et ¥'P¥ed by ni suse of food 5
Neur ol ogi cal indications include the use of the

5 CONP\QU?Q@aIaﬂ@*cJt’%ﬁé ﬁncﬁﬁ@ﬂ‘ﬂ@' Jsleocﬂsthteocorﬁpﬁprﬂdgvgnmtraj:omposmons to
and notor funct

(1 e Rt terror Rateed ARReSraERs. askfe (Fehiho Loora
r eindtieed q?aklkeswebmnénn sglptdd Gagkinsorfimesyngepynesl Seybmawgisel be used to
t 0 amaiBRhtk GikAL R trdre s o@@dfet'erneUﬁ’ém@fMoGBoﬁ/&?Etfemm@rbeglsﬁﬁ to relieve pain

Consf:%b/ga(ﬁns cﬂ%%ctnp%/egqg Hc% aseé %uscef‘e toﬁge pal n in

i ons charac creaséd nuscle tone. 10

10 They can al so be used in the treat ment of Huntington's
di sesseanansh 6k heed Mweneadtmedd sOHGRINGtoRS dedake @8d other movement
”DM‘EEF%QJS el ?rn%vbmghtc rgé/rsqﬁ&&§ baedﬁ‘ﬁése%st{le%gs%géngtd related

rel at ed |sorgers as vve@?o as narco cﬁ %1
t r BI5PTEErsvist o't BhPHGNERSY SBRO PP P§ THIEh Yt iAPBAHIHFeco[gng to the
Thaewvpmtesent invention also relates to the use of a

15 conpound of Fornmula 1 as shovvn above wherein Ris
Sel’l’gneﬁcit)r%geipft Fn%@wt%;ﬂ%ﬁgggrgﬁ es SeI usstglé)ce uendscgr?rn} e? as g'nown above
i nwhereinmn isf a%'PG?fe fegm ptharmeetﬂonwlnlgyo%&ﬁvea'kv's and allyl, or a
pr 6ﬁlitfrtatéuﬂ&ﬂlyfalﬁepu’lfk kéle aiei@ntin Qhe anadu@euALbf PharinB&utically active

PFegQJatla%erPH@ bttt lof ;Iagor%leﬁgfrtqg][cer%ﬁal R%rvgtlﬁe gt%n]t r Q’Lte disorder

stem may be one or i sorders

20 de%?“ietféﬁfraé%(yéus f’ﬁte”béﬂat/ iPELANEC" DA therftisordsys figreribed above. In

us eartiRilarseengedieainescof ftheouset Ras gplastad foonBiestroupgeoosisting of n-propyl and

n-poRyl and ethyl. The conpounds according to the

present invention have been shown to display 25

dopam nergic stabilizer profile with inproved potency

( Take ecoipounty egcchiahg &9 freet eregant ipytinenhaval beendiseen to display
251 Ndbfenimdrat Btasiiizdr $rbfe Gar acareJeusdot@ct eedbl’ €5 Qhey have effects on

dog%gﬂerr]rﬁca?% 1%950 ﬂ\' t?\ %’raln %fltg th&prlgqbgﬁ%rggc lf(ﬂfd’rgggfe(?og)%mme antagonists,

concentrations of dopam nmet
1 &{InEPFEHSBS IErepsef W%WEH@WP%\E%FB”%EPEP%’B@AC) raf ﬁxamp'e 1
St iricedasan 3,0 dBIBoUpbEnydamatic adid €DOPRAY in gxnadufrkigy 31.8C%.of control at 100
EXQHQl' % 2.l RCLRAS 95ndXRAD B2 YR bt ﬂ&omoumeli kg

he compounds of this invention show no
effects on spont aneous | oconotion over a w de dose
r ampeecqmipot@ds ofghis kiy estian) shovmosestests caswontangpup dacpingtidnagver a wide
whassetifgeasmloi fri/Rgticyity is low, they can induce a
sl i ght

30

In some cases, in particular when the baseline activity is low, they can induce a slight
35 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).

40  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



35 behavi oural activation. The behavioural activation
is limted, not reaching the profound increases in
activity induced by direct or indirect dopam nergic
agoni sts. On the other hand, the preferred substances
reduce the increase in activity_induced by direct or
i ndi rect dopam nergi c agoni st Li.e d- anphet am ne
anadditpng éresreci(id alisetutipn pdQerfindesreatduethe quopaan @s irdibiting the HERG
t hisnhdlvention show a dopami nergic stabilizer profile
with inproved or retained potency (Table 1) conpared
to conpounds of forrmula | and Il. In 11 addition, the
speuei ite Budestmanttof dapgseite ér A lfee veade df the fpmt'@nscyncatthe clinical
51 nh‘loh!c&hilﬂgs Bh%re’.ﬁE’Rﬁ} a\ﬁ‘ahélﬂ@%harnGcé’Lﬁlﬁalts ha%tui\d“éﬁ"dbgémmﬁ HQftems, the
dopovn] ne. da arge vari ety L{nct ans_ and the
C| TR ? S OE Q amm Iannogg aoc%( rreéesnéen ||n |§\|/ra/e ti nlmay prove superior to
phafreﬁ%'é &mveraﬂ@aamerm@cwoeoﬁﬁa'mth%tr Sﬂfﬁleéw, seveﬁ'e' digpplast related to
cl agsunefiord @pad NI, Gi terriDsHEfabef & aieseedueel side efdcs.
i nvention may prove superior to presently known
dopam nergi ¢ conpounds in the treatnent of several
10 gj &hsy epsrrgupds) %tt%p'teée”tdf“y’§f‘lﬁﬂ:?qv6ﬁ§°d’fee'? RRPWING, dignipy high metabolic
t estawilityfin bt lieacyicrasormes| ineassiradeakutetbver de 1Bfriiedtes (Exbbhple 1 5%,
Th@xa‘?nWQan/g§ fa ibe oPdi %ﬁ)%%llablnt\{lqntrbtoQexgﬁylﬁle@lb§ctx9|%9@ 2 (around
8%gn)to di splay high netabolic stability in rat
?)mi cr osomes measured as turnover at 15 minutes
(Exan‘ple 1 5% Example 2 0% ), and high oral
15 bi pavéai kadiduhdsy dré frat, s@aBRPlrbf ited &Epﬁéﬁfﬁpwﬁ drally administered
aigl%trmgceu?cg @ap’g rI cl)snnog uelda(s:n npo%gdfrﬁoﬁglg htg\lgvgg ogé'zlillnt (%p\lp%unds with this
ph&ff%%’c‘—: hialé'aﬁ"sa“d'ﬁ%?ré'”ie§Y%ﬁ?5"©'ﬂltﬁl%Pfé@ in the prior art
how to obtain conpounds with this effect on behavi our
angh AaRRYIJas syst ens in the brain. Pharmacol ogy 20
20 Evidence 1S avail able that dopam ner%'il
neEY'%"t"F%xr\%ﬁ¥*§,'§P'8rF“?‘hd?"}?B“ r@(%c|"§“?&’fr§’t‘ B Inthe CNS is disturbed i
psywahiatric iapd anerolegigsl gligiesal Indnswaisstgncep nfomgrample in schizophrenia,
| NBArRINERS, (ﬁléHas@Xa-‘lTP\'tlﬁgtioHssciﬁiegéhohrb%iaa, didorfeKi REON'i® dementia

di She";‘lggéothel#ntlésnlga c? an{ ggnlge ra Qr?llsrg‘ at Josg)r%tg\grrece Ejors are useful,
dePns ar nmaco ﬁer apres ”Basec(l’ on ant 5 Ip

ag i @‘?h %'"@bp‘&nﬁeﬁ@tr\@é%mf‘\s efpgs (P3wt @pen "@8@ 'Wﬂ‘d'”g novel and
25 optdi¢tale cdnpouedseiat dymatise rREYtocfbOpks (h\Vi2, lmsemnnd)ewnh the aim

| Nd iBFtOYriOY B A 2SS ezl T Ve compounds o

dopam ne receptor subtypes (D1, D2, D3, D4, D5) with

the aim to inprove efficacy and reduce side effects.

Théhegpresah inventipe ffersranotfhee pncahrofoh eeveptherepeptics bleerd on interactions

nomk tﬁ@@sﬁmh@ sgterRasiRd ifdBntlont ;%a@ég 83Spould had'.rme as their major

he inventi.on oun

30 hagea{g]re sté{a%}{a%lﬁgl recggaonotrhe dgbar?mer B ergt'rébhlel%l ZI 'ng

effects on the dopan1nerg|c systen1|n t he brain.
Depesdriptioarnf @himai middelsused m thegalvdntionhe | nvention The

CO‘FFPeO% %u%caggq(#b Hg tot éﬂeﬁ@%nﬂ J}]V%’\llg IeﬂQct?éWBra%f xe%%cﬁerﬂi@try similar to

brali n neurochem st ¥ ant ag
doﬁ%fﬁﬁ’or‘i‘é“SDQt F%P@gmeo ¢ rE‘FepE”S él'cfséma%ﬂ%ﬁﬂ%‘?ﬂt 'P‘rﬁ%ﬁséﬁ%éhe dopamine
35 of mtetwoldepa)mxcnen c@Ecarettadyell dntdainDORAGN réegioraPITthe cadnpounds according

st {d %%ahveﬁﬂgw LS Ry ichedt ARSkory, Q@ecf‘so&m%ga%eous locomotion.

acco
Unger ceg(am 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
40 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
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to the invention show no, or only limted inhibitory,

ef fects on spontaneous | oconotion. Under certain

condi tions they can induce a behavi oural activation.

The behavi oural activation is limted, not reaching

the profound increases in act|V|ty |nduced by direct

or indirect dopam ne receptor ldgoni sts. However, the

pr efperdopsmisalyst (@abkesl )r BothGenddee dé@amlh%eaﬁmoh’ansmlssmn is increased
acw Ws{er& Q&#‘Hﬁ@gah@ﬁ Jfralearﬁ[n\q{arrrﬁlg at@@&@kﬁb@@éuﬁd&@@ 'hl%]:m to produce

et am ne I ncrease in activi
tr%g?rﬁﬁri?crﬁ\?sierf"om%ﬂ%‘é't ativhe T ab'gte/a?fd%rcamﬁ%@ Oofintggenize this
hy paedopeétyi refeqgs an(i-Papdnendrpic drppertigss winiztiedre part of the dopaminergic

do&amlsféerp%fﬁe nﬁH{h@Fnﬁ@'QSHﬂ\@@n@ﬂ'ﬁ 'os d'—é?ﬁ[fh%%ﬂﬁ’e |rh1YJced hyperactivity is

NP R ot ahe Syt et a0 e B EiRRamagoioay 4t
i NGenseBivptodprogeess Ghanjer 68he 7abi7PIky of a conpound to

ant agoni ze this hyperactivity reflects

ankﬁotgegpmgler grto%elprf)%ﬁ{ugsy&%’tl V\%u:lwpy Vg Pe%r %n ogdrr!:irl;]lgtration of the

am nerg tab f Furt

an?'&@ﬁﬁit%?ﬁt%ﬁonﬁt Mkpivat ﬁh‘faﬂ@t? ﬁ’@fa%‘é’éﬁtﬁﬂ}ﬁeP‘%ﬂ@f\laOFaeyn'$t§)f can induce
Wi pgkhosesian@s (sae Ssy@nckibthas9ay, 40f GandratisydfIpeddreéss Chapter 101, p.
aciidél Jn\ﬁ 1(25?) npﬁb{&il?:Q bQM\‘o‘JPa‘FQB %I’C&ﬁg ?ﬂ anﬁ%‘]@rﬁm% (t)lme %Iﬂllty of a drug

pr ogr ess her ani ma
of t°a?ffeicb§‘3?8ﬁg'trr?@a 26t |p\?Y°th9t'9 §taisa§éa bSr{“%?aH‘ieHH’ét”P dehptieural models
of baske onlexpgricieataly enduned dorngditadtvide®d] staldsutlarhisestudy the NMDA

an&lﬁ@%isﬂvﬁ( d01- ®.7 NW@ WW@e@Q@kﬁea@aﬁ h%ﬂb@l&u@fcﬁnaterglc state where

Genéarrgf eg?f)l:gyf gbanrg)r r eéewgpei%c%v?%eﬁaf&f liongaloiﬁé%m th& qﬁﬁ?s invention
anéioslerﬂaawemywawr%mbeawr%\tabwﬁ'on rﬂ‘d&?ﬁdn'%/l NK-80h(sse Table 2).
the ability of a drug to affect schizophrenia and

Pns) g,Fg@nbﬁgg L& &%Qmp@rd'ﬁeé\ﬁs%n‘?sd g-l ”Qﬁﬂem?e%&y sa'lmgly with other

. on experi nenta

hyBB@"ﬁrlt%{nsé(ft@?qéI(Eeesfdfr@gharmcql?ﬂys 4t GRIFTARE oARISAreps Chapter 101,
anpapge ri288-1RS)8GLcH tétactiphk gan eppldinwae pawerdul taffects editd@paminergic
a m&%##sﬁw 8ér91k/i‘6ur%t ab& bRy Rdudddtoy %?I&b%gieayntagomst MK-801

beh
o SR R Er oo S8 dBbenEtY o Fehrog’ LAlped by changes i
be#epeMiera¢ transgrssieni on i nduced by MK-801 (see Table

2). It is known that the dopam nergic systens of the

br%lﬂel'ﬁt ﬁgc%(:(%s coﬁ?i ouﬁ)cﬁg‘ OX’I tWeﬁansteE nlggnﬁonzg)n Eoc%%gnagtlvlﬁy in MK-801 pre-

systens (see ar macol

prsega'teélsr t: (e:ﬁ&{?ﬁ/l@r EI_(??_ mm%ﬁgtgg)reltﬁﬁgoi\mﬂ) Tl§u%rﬂnals were placed in the
[ nf“étf*'&’dt‘?t%iﬁgnwﬂﬁteé()@ﬁ}?ratie%ﬁ cerpROUSAR@INfstTption PAdleqogofgf activity was recorded
dopawmden 89 gide0 mitugel pitdr 2dmigistationt la@ntsSam © GEM

aberratlons i nduced by the glutanate antagonlst MK- 801

al t hgupgh—these—abet "C%Ltrgr" kaq-ﬁeruan}f’lﬂg
or caused by changes I'n

a 1l
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m|nergi c transm
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0.7 nmg/ kg i.p. 100 pnol/kg os/ 47 12 58630 9344
20858 4638 o' \ / N (P=0.01) F Exanple 1 o 0_ s/
31 9.6 58753 10982 24012 5511 = \-/ CN\ (P=0.03)
F Exanple 2 13 Therapeutic use of dopam nergic
stabilizers The clained invention provides conpounds
havi ng, as their major feature}3stabilizing 5 effects
on the dopam nergic systemin the brain. These
conmpounds are useful for treating OCNS disorders in

‘mmel}abélﬁi&?(s'r%p&?&gsgﬁ‘eugfc {E%Eiﬁ%%d by dopanm ner gi c

functions. g I's assertion, please see o
t hH“ef EJP'F@W 'ﬂbenf"%'f @((@/ﬂﬁﬁésqomquWSsrwmr @s d{nelr major feature, stabilizing
s céffezapinrtbe idapaamaerpis \sgdtesiis theAppihi Tant sompfueds dr@ useful for treating

PS¥6d) QRBAFBHON ARG tﬁ’é* Qggﬁ%ﬂ]%réki ¥ affdctddl BPTBSsmifdlaRE fhctions. In

26, E 2&%— SOl%Y,, 10| rkinson's di sease
( PAPRHE BHAP ARG Yy P At e e le iR Y Bh 6t e oigr ess  Chapt er
26% Ips@Psrt of Stvgopienia HNg-psvk®23is, Appigarisaefer tb Beycblmhgrmacology 4th

( Psyehaihar pgRkooapidrbeCenaysaddipn of progrgig Chapt er

1358 Eon 8% CEonar Prllnak abh sfisedn Sh atta? Cheter 26, p 295,
GeHeawPEr iL87P-8482r ogr ess Chapter 80, p. 921- 15 928; and
* BahgétpacerdabBusey cobisuehaphay Aacednegyiod bhprogned akdpedt 21, p. 227
of . prpgr ter ), nd 292, Chapter 66,
p.i@S%—g'?g%%teg}lgg't'grnﬁ'}?&ﬁ;%%?%fgﬁ(see al so Nisell et
al T Mogg dispiders (PRYEBRNZAB2GOIPQY G8Y CERfIAIATNY ARRITB s P 80, p. 921-
t hezsRkatd Nucl eus Accunbens is Regulated by N cotinic
Eigggssearlrée bﬁhgﬁgﬁsyyezéﬁﬁﬁiaca—lg X ﬂtGSherg{i(ﬁaé?f i d%gs%;@naptgr 25, p. 283

: - : . - and .
|72 dogcChantis b 7as A Chosteh 20, fosirier e iR S, vsystemic
i nicgisdndusgth Hepprind ofpigrsh én dom RehiNreeusopgsuinhenshis Regulated by
IMEesiodtinitre CepSdr s iretie Mendriic@byieftaNVABE, $yabsseld1 9o Nicana-4@y. chapter

al 1@’ C 1%_57‘6‘:%?15?% é}r%?%gé%géglzu%e? %9%%[\18% ﬁ%ﬁedentﬁlol}l éncrease

addi"¢tion as a 0 socl ative | ear ) _
of SYRBRY CelpPamine PP ERRErations| i/t ta5aIETPIa MYAGRAICh fEsWanPYiRg rats Di
An@hida Yt aAed "B Ac%_aB,ci lélﬁ#l,SS,_lQ_BB, 1958ABrusfHMAft_tidn'yast _hl&ﬁ;serder of
r e B QeSS earhing RbIEIITBRCRANALLHRESs S/ dxHREN %R HddiA dopamine

t h/?nna/{}.tv. R5d sci 877, 461, 1999,

As shown by these references, the claimed conditions are recognized in the art as

diseases which concern dopaminergic neurotransmission.

Furthermore, pharmacological interaction with dopaminergic neurotransmission is widely
believed to be useful in the treatment of several CNS disorders, which are not generally
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



di seases whi ch concern dopam nergi ¢ neurotransm ssion.

Furt hernore, pharmacol ogical interaction with

dopam nergi c neurotransm ssion is widely 30 believed

to be useful in the treatnment of several CNS

di sorders, which are not generally believed to be

directly caused by di sruptionsli4n dopami nergic
neprogkdsalsapt&si1Gn, p.FO800, exatpl €38, bh 6@y ngtoosrd 1612) may be treated
HU mth Qgén‘%é‘sdéen‘a{r%ﬁgé%oamné?rlgf%‘%rangﬂ\éﬁ&?%u?'tﬁ@Etﬂo% FefE@RAces support

am nergi c agents
[ n%l Yevrmeft that WS&&WPPI‘@"F r?gﬁ’iﬁ BYeHigA Yquishie ugedddn the treatment of
Psyahaiseasesncol ogy 4th Generation of progress, Chapter

526, p. 295-301). Likewise, 35 it is known that

cognitive disorders e Psychophar maco

ol B e pR P LB B Rt A ABLITEE) SgYindich sayese cordiac sive-
126ffects, inclitiing dettial BAFEhmidlih Gergiovat Blectpphysidid 75, @ 20005 Eur. ). Pharm.,
andsyo, %45250214&7&0@4&&&&{&&&6958%2’Czh@j?hﬂﬁ@ﬁﬁ %@@é&el@brﬂent of new CNS

Gegerr%taco caq .C %8 r SWIt a ltrn% af;il' i atQhe H]l'éé% nneI eading to a wide
16 , ention- ICI h yper acti |ty dirsorders

10Psﬁﬁﬁdﬁ%ﬁ@ﬂaéﬁ#@gyﬁ4th Generation of progress Chapter
141 p. 1643 and 1649- 1650), sexual disorders (see 40

m@gg!?%gd:@p,gé,g%@g Generation of progress Chapters

er 22 p. 245 and 254) and
ea{r F%@O’HP%Fﬂé’rfsth%§%‘@”B’é‘}/6‘l‘?dph%1rpﬁ%[@fﬁ dogy o4tiRed below in Scheme 1.
GeRewater,othe Ofivebfon [ oglr @BisedClvapitees snell®ds. Phe ddddunds may also be
15 Ch@lcétpgrred 183%escprbeé-ﬁggs'tr:lﬂ@tl:pa”@r}glageﬁlc%)an[ﬂ%s br@ the Sﬁ;reﬂt The reactions

W th ent s st en m ner g G.transms
Thih BP R Eg SUE PR IRD kD B SRR Rt s Fhsibef i the working
t hexasonigro irRdsiarding raterialsfenthe ereoaeses dessebagdde thel pregent grplication are
tr Q&IVFFEM m&f rea8ilChe Biep&as ®§ .covehtiorad matHdas YromeaGir&8E available
th@ﬁ gy bition of the HERG channel can i nduce severe
car |ac S|de- effects, including lethal arrythma (I

20 cardi ovasc. El ectrophysiol. 15, 475, 2004.; Eur. J.
Phaemons sidiEd, in3the #00RI apRacidieothas ciul aterRes eatadh cory®unds of the

321nvgpc%)ln arTQI\‘:@nétNe a'ﬂ@ mdﬁ\‘rﬁl &3@5@%& rqgre%me% manner, the individual
phar maceutical s, %goun S Wwth mn affi

It
P e Gt B e S o Rt 6L P, arcror e
ar ediyislyghteactids HODS bOFPPREPARAT [aOMNffariept sl@apdurtbies ogérall route (i.e.
25thehénmyaenﬁrér@rbrmwonbemav eRapedordfedOUsdn raesélré_ca\e!imya&\éuiates to those
ver n isnot limted to
thaséséjc'ﬁ%éfj r&'n The W'th %‘E '{'cu S r%éac(g' a)l so be 15 prepared
as descri bed for structurally related conpounds in the
prior art. The reactions can be carried out according
to standard procedures 1,2 or as described in the
wor ki ng exanples. The starting materials for the
processes described in the present application are
known or nay readily be prepared by conventiona
nmet hods fromcomercially available chem cals. 20
Persons skilled in the art will appreciate that, in
order to obtain conpounds of the invention in an
alternative and in sone occasions, nore convenient
manner, the individual
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process steps nentioned herei nbefore may be perforned
in a different order, and/or the individual reactions
may be perforned at a different stage in the overall
route (i.e. 25 chem cal transformations may be
performed upon different internediates to those

associ ated hereinbefore with alparticul ar reaction).
15Sci@oherre 1 s F s \ Nawe 1, Bub b ~10 / er [/
2.1-boc-0-piperitlone FOF F Br \ boc O 5p S F_
FO Pd/C, H2 \ \ NalO4/Rg£IS boc PPA. ON OS50
/I FO _lal kyl ati@eme F NCR Ref . Ganpr ehensi ve
Orga Tramons:ﬁl de t g Functional

Pr eparateons Richard C. ¢ K, 22 o::"t°°6’t5’é?r",°"6199§)3|E
Wley-VCH |SBN 0471190314 2. March's Advanced
Organi ¢ Chem sdry Reacti ons, Mechanj sns, and
Structure, 5th 70 Edition. M chael 3s<Snith, Jerry
March, January 2001 Wl ey-Interscirgnce | SBN:pyc, h,
0471885880 Ag rej n—t—E’XLt—eer c Kyl

to an al kyl cont&’i 1-3 carbon dtons ny 15

i someric form The VarP®us carbon noieties~&re defined
as follows: Al kyl refers to an aliphatic hydrocarbon
radi cal and includes unbranched forrrsosuch as met hyl,
ethyl, n- Oss< 550

alkylation

—_——

Ref.

1. Comprehensive Organic Transformations: A Guide to Functional Group
Preparations
Richard C. Larock, 22 October, 1999 Wiley-VCH
ISBN: 0471190314

2. March's Advanced Organic Chemistry: Reactions, Mechanisms, and Structure, 5th
Edition.
Michael B. Smith, Jerry March, January 15, 2001 Wiley-Interscience
ISBN: 0471585890

As used herein the term C;-C5 alkyl refers to an alky! containing 1-3 carbon atoms in any
isomeric form. The various carbon moieties are defined as follows: Alkyl refers to an
aliphatic hydrocarbon radical and includes unbranched forms such as methyl, ethyl, n-

propyl,. The term “allyl” refers to the group -CH,-CH=CH,.

The term “patient” used herein refers to an individual in need of the treatment according

to the invention.

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 pharmaceutically

acceptable acid addition salts of the compounds according to the invention. Suitable acid
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propyl,. The term"allyl" refers to the group

-CH2- CH=CH2. The term "patient" used herein refers to

an individual in need of the treatnent according 20

to the invention. The term"treatnment" used herein

relates to both treatnent in order to cure or

alleviate a disease or a condilfion and to treatnent

I Nadaitth@r sdite ¢iT ¥ eddinpbhtdsd&v gleopriaediit iofenBlordiirk@@s etho fomed with

Co%r%h&'ﬂtlca]-p%c% p?a% emsa‘éqtts Jiay a?'t&lnﬁ{sult“b%at@errrfe@ﬁamggjlﬁonat@nfumarate

acute or In ronic éjy ?f%anl ¢ and
i nBYAGRHIE % YYELEUR Iy ﬁ?ﬁ?%‘iﬁed"tf%e' At dActetsx Fitrate, acid citrate,
p haartinate e titargatle] yaliptaatic,e picatlice aaatic a dhetéroryciakdrboxgfate, succinate,

t hﬁla&QféPCfurHQr%t@C&QJo@lbdag gtlﬁoltanze daborBRHd, oE‘sco:%ert alkfite, propionate,
addition salts o

o hee; ORI Dy FtPTRIl Ehock B0 Pl b0 0xy-3-naphtnoate)),
phahml@é@tac@awﬂoypr@@@@phoaatle@rsbaﬂutf@te salth dhkese salts are readily prepared

t ObyRREHsLE RENSN tﬁ@Er‘ﬁaﬂﬁﬁsLHIJoQB%%ndéer &1a€ compounds of the present

hyl‘?\(/g(%l]gln%rrll geISt in ¥o(?va??b as well ds un%’eqva??djfglfrgsewcp Iag reat % drated forms.
acet a at e rate, aci artrt ,

bltartrate allphatlc alicyclic, aromatic or
hetgr ﬂ&ymh&e@tl&al‘cbﬁw}dnt%a:on&m@i fHabrapound NBERELS to the invention may
fug@g a(_toﬁf I’Ig.J, %ﬁgﬂéﬂcgs Lgs XCQJ %cﬁltatg'atq:\ghetro@&&mn a&C%é)%ﬁwgrmaceutlcal

acet at e, p I onate, benzoate, ruvat panoat

[i pr@paratlonlor taﬂwnéﬁtlrétlm gf T?PFF}PGF%QV §uﬁhmﬁagﬁseafe ]Nell known to
phpspleatkéled acthe phespmal dor exainpleateephermdgiestidafiabereptable adjuvants,
Saka*rﬁerslh@ﬁr%sé@éthés are readily prepared by nethods

known in the art is also to be understood that

conmpounds of the present invention can exist in

solnelinicel paastigiethie campennsis lusest asgorfliog s thepc¢renisinveatign will normally be
hy giraihegbrdao by, reb@aiyheaghardrasewjediah, GORMOSérid @N pharmaceutical

Cogﬁeeg,gim %orﬁg%ur}qea‘é&%dgﬁge&e ttQﬁ\eL ”%(senéif%le Be or as a

0O CO t ances use
pr B'ERE@P‘F%HC%Y FRPIRrRRERIY | 3 299 a7lat WA 35y thenBydrochloride,
adhictates aradte psulfefateheitp inegasdtioo mdth aSprainmseebBtadin @esptable carrier.
ar ?hé/\@érherkrﬂ%e LR eRRlRI® '6* | =0 pf'eBartahgn Qstal@tqqe RdYve substance

cept uvant s
1oWUGHPPRE BeRiBET DR Rt ebTasy B 14T IDE arerpraitpy glore speircaly
t heetpeerp@ardd 20%ey aveiohtdPherepasatidne ieraisd fer injActontang fetween 0.2
W bid $09% BRIWehDRr pREsfafibristsaitafle RF atal ¥dmiheGhw@nl v,
nasally or by injection, in the form of pharnaceuti cal
preparations conprising the active ingredient either
asT® APdise PASENSLULES! PrenyraiiRaT raRatinacHIel (PreRWBHtHRITing to the
nomvéraoh Gn thectban atldéshy® nnissatbt orab sidicaaien the selected compound may be

hyg\r&ﬁm tﬂrd &I)ﬁd ext! @&j;taéﬁ la%?ﬁt Qg&har&g tsm&e %ﬁ'rln {oi s‘:aﬂches such as

th a pharmc g
carrrsr oy e e G aww%%mac‘f@ar% 58St Pacgrsuch o seatne
| i gqupdyypméparaidingn andJauabricpntt fish agtmacmesivp steanate, cajiyrh stearate,

COp&Ydthudri @%Wamea ;Jaréi‘ﬁrﬁj Qﬂ%bylké!\/eér@httheﬁ)fcoﬁ'nbl%ssed lnto tablets. If
pr ecpa?edﬁtﬁl)l ts aren%ré]glréc’ he colré:saﬁt 8985 ?Escnbed a%o mayq gted with a

a Welg arations e nj ecti on and
beﬁ%@’ﬁra@)edZSUQQ'Eso @nmwvmn@me §-cuperé ar gefatigpstalcum, titanium
Sutibabé,eanti are Heakhitadsiivelys tieatablencan e q@beduwad a polymer known to the

phﬁll‘ ngﬁnﬁébt ||nctﬁt]-.‘ R%Qs%'f\/%' PQ*?‘ea‘?thvﬂbﬂ!? ngahllegolggmqwgure of organic
accor

invention in orm of dosa
unFql\éenFsogy%ﬁt%ﬂ‘s BPPPS e Ghthesheratingsde L E%Wﬁ?ib(r?&t'ﬁ&ws“ between

betablets containing different active substances or different amounts of the active

compound.
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m xed with a solid excipient, e.g. |actose,

saccharose, sorbitol, mannitol, starches such as 30

potato starch, corn starch or anyl opectin, cellul ose
derivatives, a binder such as gelatine or

pol yvi nyl -pyrrolidine, and a |ubricant such as

magnesi um st ear at e, cal ci um st édrat e, pol yet hyl ene

gl yaahe prepresion pasdf H¢latjneanadsudse tHel dcbye autdtanbermay be admixed with

COoBRI €9 i 8iPort Ry Rene biycol CRAY gglagil@&a%glﬁesaf%% contain granules of

requir t cores, prepared as. cri bed apove, na

b Eottth HPTATE i B HEcH R REPEIT o vAPER o lactose,
magacelanesgi porbitql, mgonitohrstinthes (gel pethteestarcial eoomstarch or amylopectin),
ti Eeﬂlﬂiom&ﬂad%@&ird@latiﬁ_&dAIE&ﬁqdidsk&- seMlidoBiNa ihealryg cdmBe filled into
LoRhB o R 02! B § BBLYIRS 00U BuL05e TBlc o or
or BHRANELAWINAERBIVER P§IPWt ure of organic sol vents.

Dyestuffs may be added to these coatings in order to

r eqghl,Lyy di stingui sh betvveenmgt/pgg,], ts containing

different active substances ¢or different anmounts of

t hE°8t4"de conpound. 40 17'9%For the preparation of
sofdctggelPbEime capsul es, thel&wxls ve substance nmay be

adaioseimMdsbsofu®. a vegetapjg oil or pol yet hyl ene
gl ycol . rd atine su may contain granul es of
théa'é%f’tla(}}lg pgf}%i% grw,[?é pﬁ%%ﬁg %‘?gher t he menti oned

exMpgpiesimsst§anrtet abl et s e. g. 3.Pact ose, saccharose,
sorbitol, mannitol, starches (e.g. potato starch, corn
stanah, gr amylopectin), 5 cell il oge derivatives or
gelatine. Also liquids or semsolids of the drug can
beC¥TPIU88 into hard gel ati?e capsul es. Exanpl es of

t abdcetse @hdurcapsul e for nmul at 22z sui tabl e for oral
adaioRishEiRte Odyifs € given befgw Tablet | ng/tablet 10
Coggourp %OO Lact ose Ph. Eur_182.75 Croscarnell ose
sodPGRTE2"0 Mai ze starch past® (5% w v paste) 2.25
MaBredivinyrrotidoae 3% w3y @astds T3bl et |1 ny/tabl et
Compgresidmaeardtact ose Ph. Eur3g23. 75 Croscarnel | ose
sodium 6.0 20 Mai ze starch 15.0 Pol yvinyl pyrrolidone
(5% vv/vggast e) 2.25 Magnesium stearate 3.0 Tablet |11

myF ksl 25 Conpound 1.0 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



Lact ose Ph. Eur 93.25 Croscarnellose sodium 4.0 Mi ze

starch paste (5% w v paste) 0.75 Magnesium stearate

1.0 30 Capsule ng/capsule Conmpound 10 Lactose

Ph. Eur 488.5 Magnesium 1.5 35 Dosage units for

rectal application can be solutions or suspensions or

can be prepared in the forn1oﬂ8suppositories

c oofpetharioh gvatére glrcdrpivandsprbmtienr axycoin Oationaly sead hgutdnpraparations may

negnksh btk ag@ﬁsc'eﬂavglrmﬁgbéﬂté ns%c@h%ﬁﬁ@'an@lesb'd!(ﬁﬁethylcellulose as a
ve Su g‘lt ure with

vegpikawggg%ﬁn R B BItS Pt © R TR EHES ot ons 1 or

oral application may be in the formof 40 syrups or
5 sus&emis@cn&)aré‘ne&ral%afmh@asml.Maétran%arce@b@bmm 4 Qfieous solution of

gWateQ s% phgr eutlcgl(y%ac&gpt%\ﬁ %%IE oP Ihe ac g%bsta%&e preferably in a

tance ere n
an%P”ﬁ?%E{aUP'éOflfSOm@f5°/eF%a‘be'F 10%attyé4'e'9f§| Vteé? éq"utama may "aiso containing

pr sxpiligme agdnysc ald/orQpifieaiAd b ants BEd maly dhebnphep dk giro\aded in various
m&osa&@m ggﬂp%ﬁ%soﬁ'h@gsea%ngd%\mu%t:rﬂ\égrtb Qgpaﬁgr?trﬂ)%e t{( eated in the clinic

sacchari ne and car boxyneth I"0se ‘as a thickeni ng
10 ag¥pitd B¢ r%?ﬂﬁve?ppéseertﬂaém'g'"w&m R¥eHe man in the art.
5 Solutions for parenteral applications by injection

Caﬁ)rb%trﬁﬁﬁglaﬁgfqmisﬂa% %glfb%ﬁﬁ‘rﬁstr%%l)ﬁ“ﬂyon\hggtlora the compounds of the

bRt QBRI R PR PEREIR Y oG S R bR s Y irsfugt ol suspension.
f r 6¢miDisBoanoMAbEKE PIROSYiBY PMEIPgiRTaY CPhteger Sk it Sapeezedraly pumped by
15 al g sHeBhtdMNin@igh Shaddrdsor sptgly paeetstioANEdrira freésuffddNéntainer or a

agﬁ&t\Jﬁze§nqN H:laythgopyeenéfegt lsxlté%?e p%'gyddglﬁd !e?(V%rchlg%%lfluoromethane

osage uni
pafrlcglﬁfc’ﬂtj?fo'ﬁ‘éthﬁ?%aq %ﬁorpﬁtrﬁwrﬁﬂfaﬁ?cca@@ figkidgy gpepther suitable gas.
r edith doynpapquarog e itv@ndibn oladialRaby aghkinisteredvit beinapéwdeFothaler, either

i ngd @'ﬁiﬁ@l@ldlvﬁ)@mpBlNgérrlﬁtcbiquQtrona\glm Q'c§lrnfela§db9{3mpé/(e g. a saccharide) or
20 i nhal at i oF 3 rgﬁp unds of g ?sent I nventi i d

ma§® BE"FE ‘?r\efer 8' et’h%“"?"o?‘?f?’bf’r ey PH MY Ay rbqg‘?/\ﬁ ot dose.

or Thaudeseas intay. be pehtioled thragdhom valy whidtedgqliversea wieasuged amount of

pusRive RéAYous@Nt ai ner that is squeezed or punped by 15

the patient or through an aerosol "spray presentation

froma pressurized container or a nebulizer, with the

us'!éheo]corap%pi a)&tée Fjp\tfﬁ\gprp dany, a@ogbe administered in a controlled release
25 di oahokod. f [Therconmpbir@nesre releasehl ar k| naquicaetabane maintain constant

di BMrHE&ﬁ@H&ﬁE&Hﬁ!} Q@,t Qatfégrrabcl:@ p% Slfl g?ﬁladgu&r d&taagrforms provide a
ounds t he |nvent|o

sul tap
Do st o Soapda s a@"ﬁwgp%w@ﬁterrwﬁs? B oSBT Snd.ghia maintain
f i Awbyedisvinddd therapkaticiranasofiebilanger peviogs toh tlaueciawan jcepventional non-

suaﬁmr@ff&@u@uo@ SAECBApbIRY Ady 2% @ mrﬁmwhsrceﬁtmned release
Th?or \'”fa? na m wR SaDse Vth%ract?vee;c%%go%ricﬁ? ?%P%HX chr exaraﬁle release of
varh?efovmﬁpww ra@{ PWPgedatOn%asee'f'édegmmmhe gigestive system through the pH

sensitivity of the formulation. Such formulations are well known to persons skilled in the
art.

35 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 also 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

40 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



active conpound. The conpounds of the invention may

al so be adm nistered in a controlled release 25

formul ati on. The conpounds are rel eased at the

required rate to mai ntain constant pharnacol ogi cal

activity for a desirable period of tinme. Such dosage

fornms provide a supply of a dlll?g to the body during a

pr edatend thechapeniaodoudd oft admenistination lthesenaliioeaemn a dbsag level that is

I eyelne rh,ﬁbetctrerrotrrh@rla.%%u@ rﬁ@@grekd‘ @frbdd‘?n/@hﬁ’dht ra)%r aad%m@fe or divided

ti t han conve contro f or mul
ThESE B RS A e BV Ll WPRES | 8" OBt FOPRT of diseases.
r eRlbersetivBy, frerdesdogt!évehis sbeh thiab T fervreicerpsetragfontd betaecen 04 nM to 10
5 CONRQEHE ompb@dgebmdined-or exanpl e, rel ease of the
compound may be linmted to a specific region of the
di gestive systemthrough the pH sensitivity of the
f oAU cBRMIER forgivdn oF HRMEIISAMEN difseiarie MR@M tokiRgWiF plb stereo and optical
perssmBs & lat@thtéNandmixt@es thedéof Depayneitng THROVarioh€ isomers can be
di §|9E%$g<§ b%ngtapé‘grb erqgtht)@s l3\%”t l(r%%ﬁeg) %Qr@g@%ﬁﬁé&iﬁrﬁ tgé art e.g. via

adm ni st r at t1ons m ni st
10 4t Cr\‘fﬁ?’?‘ioﬁ'@p%§é§racq‘?{@' &Uéfaﬁaaw"r | Fen §@”b%%eﬂﬁtr6%ﬁ“"t“res can be
t heepeadtedt lntmtheflncpwdtearnsgeretoaoalbsdwbaérlebseteytlwﬁ/ntﬁeeis Enantiomers or

fr @ﬂ&@&%*e?%a%@éﬂs@lagd A Riafib A Bt iheR mlxé%hfoq%%c@y fractional
nistere

GarveaREh  gRmsite o oy SkerhR: SR RipGan De afforded by
addehistisasior dvitho aseltyjab ceasenty Yerseisomerngnag be roaYe) bY Istergoselective
15 t OsyafdkksAOrdrg s&@éock@m@zﬁllybﬂﬂé’ syt inafeabls daYer enbiliosdWhich will not

Varél%% Io%g%f We e cI‘Qﬁﬁ%?ﬁ‘@%}nL:yy le %tgFeougngljg%l (gg]clquao\UltI% n?he scope of

gex"and con S ect
tré’&‘t'@t?”t'?’he di sease state being 19 treated and t he
particul ar route of adm nistration chosen. However, a

dos\fﬁfg@on#p%ﬁﬁc!s Jfl?ﬁet prb§bnt ‘nr\)erttn)ﬁ nﬁé}%@sc)%fteé rnoem/q)evll %uplg by standard

20 o gahens end heicarBd b b o iyl B st FaioRal s Ko o

t r dmtarkischofs diftidetpoerecrystallization@nd erppatogrpehyosage
| evel is such that a serum concentrati on of between

ghi‘he mv?n%]pn is fu?hgl\/hustra%ela @(g%glgs éciow bvshalléhnlﬁ%o wgyyare intended to

i néMiidee gree <ftthe ByeHica: opt| cal |sorrers and racemat es
and m xtures thereof in any ratio. The various isoners
25 caBx@wepleobt ai ned by standard nethods well known to

D1 8902 56 bl Ly S @ e G T EBAR 097 2oty

rYronal Cis/trans _
m X i éfﬁut@anofb‘éﬁ §%ar5amhﬁ'wf®nyd)ﬁ@€fwﬁﬂpv iigaf0-5 9, 1.94 mmol) in
St atR@itsiRTes SmPywsd efdaas eloestiumve caysiabegdS$S3 g, 3.83 mmol) and 1-

E“%‘&Bbr%{%‘%r Sgp{89 %Iaﬁtﬁr %f Sﬁan?ﬁ% br%ixltucf'gl \%steQXd with microwave

separati o m Xt ur es i nst ance
30¢y mdra&ﬁmfor %Orygwaﬂt 115§a19 SRe MUEuEs WS iﬂ‘f'eSrmeﬁLbC?”t temperature and
Al werend%d mblwessdpat. ahé equepasrebiduaivhoexdediedwith ethylacetate (3x50 ml)

de%hd’%ﬂ’e‘ &ﬁ‘ébhr%ﬂ oW!;atnﬁ'b @na@éy & drre%aG&{&Entracé&:era%Q'p%ﬁf@f& flash column

Ct v o
o ErraGeRaieP e ol S Bk ping: Hdp SPPE TR qepSotna (0.27 o, 46%).
comble taming wie chnwgiriel trotthe chngseshlons sacisft salt and  recrystallized from
35 st @frﬁﬂ@hﬁéﬁ]ﬁ @thet:NUQQBYE-M 89 AfE' MSE@E mha%ioaaﬂ&sav,ﬁm ev) 299 (M+, 3),
in o] the invention. The
co%ggﬁgs of ?)héayfsééég?s nventi on nmay be isolated in

an)é | evel of purity by standard
xample 2

ose skilled in

1-ETHYL-4-[3-FLUORO-5-(METHYLSULFONYL)PHENYL]PIPERIDINE
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20 net hods and purification can be achi eved by

conventional nmeans known to those skilled in the art,

such as distillation, recrystallization and

chromat ogr aphy. The invention is further illustrated

in the exanples below, which ip no way are intended to

limt the scope of the i nventiof. 25 Exanple 1

4 - Pre8pdratidORC-G dif iVET BYargtk EOMMB)fluPtd-5-(methylsulfonyl)phenyl]piperidine (0.4

E ,éﬂ.;sllm%(?:, Xée?dnﬁﬁﬁl (@erFfp-thslﬁSJﬁQ:lakﬂor]Qc@_(@ﬁZ_ga_3.0 mm8I),51-iodoethane
-1 3-£1 uor 9-5- (net.hyj. su y e i peridine :

o, g, i o3 (RN bBY ) RAC Yy TREDERE i boniried to the

potyaseshigris ecid seharkerecysGlizef from gBhanpydigthergiher: M.p. 176-178 °C. MS

| ofpPr-@paRenteRsit) 820 &t),285.(94, 03yPbg4 @Byl A7he 16y, ZPa(HR) VIS 15).

heated with m crowave 30 irradiation for 20 mn at 150

C. The m xture was cool ed to anbi ent tenperature and ]

watwnthesip off intermedipige disedHp hguakaye Examplge afgsdescribed in the

exprepaiadbnwibelovet hyl acetate (3x50 ml) and the

conmbi ned organi ¢ phases was dried, concentrated, and

PUpiehbhflidays:f | ash col umm  chr omat ogr aphy
(ethyl acetate/nmethanol, 1:1) to give the title

cohBBaMa-I B-UPROL-(MEWYLTHIQHENZRhe was converted to

t heo H)édlh@@rhbeI-:bEbnﬁﬁB,G—cﬁfﬁJot'obaﬁlﬂné @S0y t3ld maet) hrdaietBPiformamide
et ; - .

( ; gﬁg@iégﬁ f&nc{i% ﬁgﬁ%@i@ﬁ%&tﬁ% %,%,ggt}n!\éﬁ;%thf :[nbgit,:rf was hetated
27 )0’ P A0 gYyn- 7 (e3¥ iony egWas broug o ambiént temperature,
1-cﬁl'Ehbﬂ.ed4w[tl3-sEWﬁu_éd\ETWMW@WM)dI@FENULﬂnI) and extracted with
Pl &ﬁﬁbc@ké}lﬁ(%oﬁ’frﬁ@.af@ k&ﬁbiﬁ&ﬁ@ﬁg%@%h&é&s %lee@ e;]n-d concentrated in

4-13-fl uoro-5-(nmethyl sul fonyl ] pLperidine (0,4

o votue 9 GBS DB R Rtk i BB BE (R ekt 70 ev) 222
caiMiori&0k 220 (M2, 10),3.89 (AMpl§7 (50)i ¥4dédhane (0.147 nl,

1.55 mol). Yield: 0.28 g (63 %9. The am ne was

converted to the hydrochloric acid salt and

re | ized from ethanol /diethyl ether: MP.

17%’%’3@ 3 %/S 5 nmMz (relative intensity, 70 eV) 285

( MRERTIB)TYL 283-FLIGRO-SAMETHIVLEHIO)RAENYLDA)HYDBHXY PALBFRIDINE-1-
Syaidmesdveatef | nternedi ates used in the above Exanpl es

are descr.i bed in the re at.i opns .bel.ow. epa i on .
o F S arn 4R b B R SEr e Tac s Ao in dry
sofigihyisienf109-rp . gipgesnigoghinf pPloifolietietrisied grapwige nomitg lithium (2.5
mmalip hexanél 6Tetnhy1d. Diiea). dee ni¥0rendgs stirgd aatd®cin at -78 °C and then
Sogr'ngmtt% QE@B@YAra} r?\in(élndsc% B aggn 90 mf@b()ﬁToﬁﬂg rééﬂﬁt‘in .mixture at -78
m xture was heated to 158 Cfor 10 mn. The ,reacgl on
m & g ¥I4HIR8 °Br“iﬁ5’@h1t'p'f"?5'd8%ﬂ%ﬁt9' ﬂ@ﬁp’@?‘ﬁ't) i dv d'EﬁUé’ﬁ@ﬁ"e&so ml) was
W édded atrom atsed Tegoedus wemeiradnatchileoP¢ der (010N rhg teemdbrought to
exf'rr%@%tggen’{ﬂet‘ﬂyrlz.s Tﬁtehbéla&fb%t ﬁ‘ti)&yr(es?fv%@cdhu%ahed T\{?i@w tsatura_\ted aqueous
combi ned or gani ases was drjed a cqnce e n .
© oo et & RS e S3 e i BRI RS0, K combined
m gragmielphaseptwansirieg, cor@edigred 2pd guNfied RQQlpsh 20lgm( \ghromatography
1080900cthBethd9atatd 871)(BOjive thiGitle Tonpoltide@anead). ™3 @iz (rel. intensity,
70 eV) 341 (M+, 7), 285 (11), 241 (11), 196 (4), 57 (bp).
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20 TERT- BUTYL

4- [ 3- FLUORO 5- ( METHYLTHI O) PHENYL] - 4- HYDROXYPI PERI DI NE-
1- CARBOXYLATE To a sol ution of

1- brono- 3-fl uoro- 5- (net hyl t hi o) benzene (3.7 g, 16.7
mmol) in dry diethylether (100 ml ), under nitrogen,

at -78 C was added dropwi se n-Bltyl lithium (2.5 Min
herReparatn7/3:m , 16.7 mmol). The mi xture was stirred
for 30 mn at -78 C and then 25 brought to -20 C for 2

m P G BR B LBl R BT b ome 1
( SCAREPXYWAHE? mmol ) in dry diethylether (50 nl) was
added drop wi se. The m xture was stirred at -78 C for

10Tcma Qo@nﬂgn Bh?ept El!tQUag’ﬂi fI&cQo Sa(m'tw}ho p@\gm{ @th%r%xyp-me%dme 1-carb-

reaction tura

BTG Bh ol HETEDID DT HERENSESS EBO. R (13 ) and water
et (2l ralt etvas adde8xdDOM widiodalen. &go AbBmerdol BBndrugiamium trichioride (3 mg,

ph@@?%dﬁ%? afld HHRAMixGROGRO LR LEr 28M¢h Pitrdnfdied tQMpé‘rilatﬂl%h Water was

gl Q/AJJT?ﬁ%d t ? Prg&%{g%%%ﬁt&a( tSOQ%t %E%lﬁ%hﬂ%??(i @l) The C()mbmed organic

i nP@ses wgs driepigand\iongpirateriin vaquo top @gce(veithe pgupititfejgompound (3.3 g).
196s (4} (rebntédany,. 7024V) 378 enay @t b2 (23), 255 (74), 133 (28), 56 (bp).
TERT- BUTYL- 4- [ 3- FLUORO- 5- ( METHYLSULFONYL) PHENYL] - 4- HYD
ROXYPI PERI DI NE- 1- CARBOXYLATE To a sol ution of

t-
4- F'ff—p? J}éor"o4 '5- (et hyl t hi 0) phenyl ] - 4- hydr oxypi peri di ne-
| - G:-QB-IELUC.’BQCDEyMETPHL$GLFGXBIYQ)PHWL6-1mmb)TElﬂnAHYDROPYRIDINE
carbontetrachloride (13 m), acetonitrile (13 m) and

waf efMixtpree off fert-buiks 4brBprE S MeHYjseiaryReiteayii d: @&fOXYP'Pe“d'"e 1-
31cedsbaxyiate) (3zgl &.81tvnen) armh dolyipbdeposrictkeid( (20 niy) wahédbed at 120°C for 3

m)i\ %hearﬂg(tJrgevag]p%Lrléﬁ Q)nv\ﬁsicesgr'icf Wgsdbés%redZ/QtHTBrM sé"Htum hydroxnde The

dt
o BhERE pias PR p Slent Ehaof ST T sompdl SRS phases was
c ofiisidn 96X h agvagorapsdases puafedd by é@smmlumne@nma@g@@hv rimethanol
vaﬁeum/uac@tafeep@b ¥egild@hetle@ofnbblrR (0 @IROUME ni/3 (1. Gitensit}070 ev) 255

ST B Sl e i, O 21 (00

4 [3 FLUORO- 5- ( METHYLSU LF(]\IYL) PHENYL] 1,
2, 3, 6- TETRAHYDROPYRI DI NE 15 A mi xture of tert-butyl
4- p&phlratomos:5- ( net hyl sul f onyl ) phenyl ] - 4- hydr oxypi perid

mmg @iorﬁkgﬁﬁa&%ﬁwﬁpy%ﬁ_gﬁﬁ& E)e'\%nat 120CC for 3
h. ATfn@ftLﬁ? A Lt-83-{lerso s omedty isyhionyh Phasw! 1 dndi 3 metstriviyg rapvagine (2.02 g,

W 719 rbmélh, Sadadium by daosh (B56 ghend fainxt deie (Wasnipxtis@edpydalcohol (60

W ) SO KyA6Ehake %3361%4 9,81 baandndd e GRAD “ﬁ% i &gﬂb&xture was

phases was ev
f | HEet Srraal emasn%& EFQFE‘aB errg'l”ﬁéifnéﬁ’las 28”9‘3@”1‘?1’ 0t %1‘158°rated to
1: drynéss tgpive 1ta6en ¢fi dride mmomﬁmfﬂcrélatn@)mteh@ym?& e{y 247. (M+, bp),

; b 254 (50), 251 (87),
175 (5N 146 580 Pesparation s o oo D)

- Tt bERests WeRTEYl Rl ERIoh SFEHY Coln pBU A5 B By &tnéhinvention.

m xture
4-[ 3-fluoro-5-(nethyl sul fonyl)phenyl]-1,2,3,6-tetrahyd
r opwivetkieste BEIZav®dr g,

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



7.9 mol ), palladiumon carbon (0.56 g) and formc
acid (1.9 m) in isopropyl alcohol (60 nl) was
hydrogenated at 50 psi for 24 h under hydrogen. The
reaction mxture was filtered through a pad of celite
and the filtrate was concentrated and evaporated to
dryness to give 1.66 g of crudé&Zproduct. M5 niz

(r pératioval batveylSd tat,waépueW) a 2RhshaMint ab@)lc cagd(WAR&H, 40x40x30 cm)
(Smﬁlth ilh?’% 4%;9 placﬁel% |£ %Pllse) ac§|vnfty( &%)ntorTEach a% VI %Qrgto w%g %?umped with
eva ng

or uat i accordi
t hﬁ‘r%%ﬁtqfﬁﬁf ared W%?R?émt%ﬁor s @@ﬁ%m%mnsssnssehéﬁlﬁ%ﬁ?rai Two rows
actvenel flatetha®niretasiusre nd Shengde bigihe fIDbrgdf 6@ Bagar bt ¥ Db%yangle, and the

5 nDP',uljdolro% \(J%X_'mé%g( }’@)cm IﬁQ/’e &%‘r\i BPQ@ n%a@&’%r\%ﬂt' c%llS actlwty Photobeam

connect an

ané?r?%rérweé%?a&e%ﬁﬁl & RRET e ﬁCtE’BYrﬁl?Pﬁ?r ‘?é?fuf'tffﬂéa aw i?eﬁ‘t'ca' sound
a andjighaibttéenubend mxeolmming a WiakDloGe |14t ardad faonal
Instrumants USA) Each activity nonitor consisted of

uadratl cC ne rame. (WKL 40x40 c equi pped with
SRR EeTEbie Wi PG heselr GHEst: & esfb paraming ' (LabviEw®,

10 beNatidnauingifumsots, distip, T4 UAd. was put in a transparent
acrylic cage (WLxH, 40x40x30 cn) which in turn was
ctivl t

pl (I} activit
Q&wawouralpda a frO{rhea %tI\BTR/ mom[or‘f rePre en%ngcshe Hostlthrr)m gonzontal centre

sefsypety WC‘W"W@{/\P%’UW& tth‘hgn'ma' atpeash iy s!"erel' fsondedhat a sampling
wefregughaced salong ddnectéd adtg andktérh evrstied @ ABYiew teaphlic@tén. The data

15 of fr{)rn agﬁge%ordﬁ% s%sg O gétcﬁ'ed %R‘@' aH\fzeg’ \ALtJH'rEQDeEtO dSnce traveled.

p ace cm apove | oor measure vertica

acF?C\'?lbce?aV'?i‘!'ii‘itrS%’é‘H?ﬁ s?é'ﬁ%éﬂ%edv\%)r Bins PREEY PPEX(RAtEp 4 Tin after the
Eawlechot b/ tdsy compoundr Singir foiebavimliral reemdingl @ndcedrabs setenepplied for
anelrublrgm anl tdemguaieltmtéa%tsc@aisadrakésgedaw.walsnmgﬁ%me were given a
[i gos z?qu a ;kan {,TJ? sof tdvvare was. & tor. Rat
usfiig Obj e Gr'iPen erdl“"pr o(g);rfaangrnmcﬁr {"Last ‘E\/{F%e actiyy monitor. Rats
20 I\IaP"eUﬁ@FIEd WHE MKaREnvere aigs taj dese P07 UBKg i Be AR (i befare the recording
datasibh oM teaCRtiaGt mehiter. MaAIrkQilts drepiréseadi fiY céUnes/60 minutes, or

poédurn[s?fb) &rllug{els Z %"ﬁdﬁ&?&tg{heumtgf Stgtrlﬁ\éél cXmﬁ%oX?&/yg%%lned out using

ecor

a §%lﬂ?ﬂtﬁﬁgte“f‘fse‘iﬁ‘ﬁeﬁ‘?857°' o IPIzM'éﬁal CHIPMELE IR NEsPTRgregted animals,

C UstaGsvicaircp inb @iso hABRfe endbivl va pip VKB cod-anihetagateacchbolkr @ppectively.
25 each recording session were stored and analyzed with

r eg%%%g‘}ah}égg%l Seltdg %ﬁa(gftr avq@@n}w%m g(ieg?lieyg%yllogourgoa%!on are calculated by

appirexifirrgelFgr moal eorafauads, tthe eviplpjtioot 'ﬁmseﬁ op gl$t amphetamine pre-

COffp&Ed GhninSIdToV &l thBedaw i rabldedb, necos dinB g1 PEOKIkY €%. in one single

Welé%eﬁ%alnj %h C%anleqreggav\?ghéég il a%’tg%xﬁé’rﬁneﬁw{ %a[%glatlons are based

30 yoemr distange gurﬁﬁ;/ "rb@ last 65 ml:[letelsnolt’.I OB%PBVrEOftrﬂ%aSP'@WPHITﬁﬁ dlstances are
Sesgimalisedno bimghaehineicoptretand fited byRabs sgarp maetimeati@dto the function

Wi téﬁd%ﬁ@éﬂt%ﬁ+@$o\éﬁD§o)ﬂ&§e q’lﬁe QOJI' %Hﬁ%térspare E%Qted with the

mn the ac
Fﬁsfrlff'onsTﬁéSOFQ'sﬁgf§|°g?%3 &Pgsiﬁt E&Orggm @uﬁlg\/a%eocc%ﬁdence levels for
m thet esameders, teuittis FSGaved NP damesi wittap idrdoar gvehirditthbuted squared

35 UNivkignt @Bl $4r aly HOTDAMIHO RAUAPFReR@d EDECaAEs BWdrHB% of these
student’s t-test vs the control group. In M-801 or
S . .
an‘p?leei amne pre-treated animals, statistical
conpari sons were nmade vs the MK801 or d-anphetam ne

COIM Vied &st: NeGRenistsl y. 25
After the behavioural activity sessions, the rats were decapitated and their brains rapidly
40 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



ED50 val ues for reduction of anphetam ne-induced
hyper -1 oconotion are cal culated by curve fitting. For
nost conpounds, the evaluation is based on 16
anphet am ne pre- treated animals over the dose range
0, 11, 33 and 100 pnol/kg s.c. in one single
experiment, w th conpl enentary2doses in separate
expami g E. subiiqaeHt@tanamsedatith Rasetio3t @ntedt 6t MB@mines and their
du%l% e last 45 mnutes of one hour of measurenent.
Thé drstances are normalised to anphet am ne-contro
and fitted by |east square mnim zation to the
f uniet inemoarhiba der§risniktdCo mibstnyds( N4 das@bebsitesi Opedophamine), 5-HT
5 f ?)%Ero@cﬁrrrgygé @/Eﬁ a@fh%lrfaH ﬁ@@)ﬁ\ﬂ(ﬁo‘?mggﬂgnephﬁ%llr I3—‘M‘I4 @nﬁethoxytyramme))

% of _control

ORI Teh G20, G C P OPREVASE U iy 5-HIp S PR gropghdoleacerc acid),
r ep@a(fenol@0llit peigld mdtativlites g daamtigecdein| byaiditissue Hpntogeinates by HPLC
SOk R0 anael@hbcHeRidPaetdctibRr every measur ement
val ue. Presented ED50-ranges cover 95% of these
values. In vivo test: Neurochem stry After the

10 peRzpvinglytisd! mathqdyip tbysegegwsqwgr;ggorqqqqgrqa@[csse@@rpgons dedicated for amines
desapdidsat eflo aR@riabRrdphler Sktessr shptedd YomAdn taake mjdatdr vathda 10-port

pUtahpe an%rkvx}o s%m%%l |9(%pg§£rrglmg|lta?htébu nj%cl] dn@‘{’]&eft\gg %f)srté“'xp’Both systems

striat e rennma ng
heﬁﬁesﬁm\é‘fpéﬁ "ﬁ%ﬂ’ BseYErse RS éf’luW@r %“Eﬁ' LEHedPahg™ 50*2mm id.,
f r PEE@Omet=xg hn@ﬁélectlwcaemlcpadettecmas iss ades@glizbad lay tem abtgatieds on glassy

15 \r{rme%ga?%%nezlg@&%tjeg fE]MF’ I&)OCQBE%N/UCQI]C Sma'fﬂcn)e%laayﬁ‘ ct)nr%'cflon the column

(AT BTy, " DASCABLTR S "o T X eV B Gy o solenod
asVvakeds| whish blaek ¢ithgntheevasiivir(detaciee phitatePhrdtdetling thegfromatographic
( 3fr3ﬁt Jé@éhy{h)ércﬁa&ic&ﬁ) bettarNdeta bl c{ddBAE are achieved. The aqueous mobile

( 3 hase feaméla%% 5&%@%‘8&%%&%@1\%&% mIV|I IS‘odlum Citrate 10 mM,

cet
20 aC MG ')' 1ﬁé’t @(b‘dlqnfj@-réroel girh Fqcp@apq)tﬁnttﬁlsareﬁtnﬁz & f@g/AgCl reference is
hoomgenabesvbyheHduESusS@Ppdiaig moisleghdsee{oecinl/ovh) don thalamine system

deEc%‘Eé.hsOatnlecJB%ﬁ”@écbﬂrh %Latﬁbm Méo@@%?@//@)n I\’te\@ﬂ 10.5% (v/v),
chronat g hi ¢ segar at 1 ons

acPEE™e Pl AT D BT REAT EOLy § Sl Sriaen £oFaD e e o Ao/Aac
I njedgeme iwW.thaad 8®5port val ve and two sanpl e | oops
o5 for simultaneous injection on the two systenms. Both

Sy§¢ﬁﬂ§mgakﬁmQﬂHLQ@§ﬁtmﬁth a reverse phase col um

0 nex
el E)&ef'{%’ﬂ% RF%BFP%@FEQA’ Hrs %lnéé%%% %fn rge'alt?/dg venous catheters.
poTestcorapasngis aniristgretDraiyrab d A-Seinesdike oo BérayvPudpe0> Kmol/kg using
Bi grnahyis Galetddy Si-E3T6ar dré\lp. ArteNdl dicdd EafPREQEL then tdkee during eight

30 COL%JUITP atl_ﬁfg | u99t6d 5128%6946 oj;)%@%d d?stoer%h&g aﬁ‘.g +dn9FnstL&non of the

whFeShCQ5TRoERA- eThF I‘?éarI bPH@"ﬁHgttyévaé calggdeted @p theggte @E thewc (Area under
noturk @t dbitaigedt dfer ofat adrainayadghever ter ANt otitgiaexhaftdnéntravenous admini-

dﬁ&@&toq ftor Ja‘éﬁ I rTh@%‘é%ét%M'cralcQIQt%d%E&)r@m{:foec\‘@@’ollowmg

aqgueous /mn) for the_ aci

syévgn%heoaﬁfaa%r &% PPIPREPTFEATR Yo oisa IR (% SO Uty 2o to the
35 mVjasR@nivinOiatidrbfte§sured) (Cland, ETAtE, by thiviogDiseerdrdpgrpidal method.
potentials relative to Ag/AgCl reference is 0.45 and

eous i o airi bil e phas 0, 5
n ? Bs i§ve o?faktg% CAMRNE SVs{Em Lg?:ég(r% arp%asnp(ﬁ t“rqlu% [prgjatggraphy-mass
mvlspestselmatm ALE™MDe (ﬁewwmpam Q%OWPV)S?”%CN“&O"WB%'G include a

(Vbﬂéternary pump system, vacuum degasser, thermostatted autosampler, thermostatted
40 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:



Decane Sul fonic Acid 0.45 nM and EDTA 0.1 nM
Detection potentials relative to Ag/AgCl reference is
0.45 and 0.65V. 25 In vivo test: Oral bioavailability
Experiments are performed 24 hours after inplantation
of arterial and venous catheters. Test compound is
admini stered orally at 12.5 pngf/ kg or intravenously
at S8eqvenb loh kgorits iy (SIMh @1SDeputarisy :CRuks e tGaks SempP=35(Q&T Drying gas: 13,0
9" preh NDUERF b 56|p99d:a§iﬂ599|v€§ag%r goddwﬁragamer %ﬂ{abggm v
30 hours at 0, 3, 60,,.120, "180, 240, 3
an na'%e‘ (T o204 5105 YPGBt P15 o priem) PR 20°C. The moble
copipsemas afdE apidal0.dH%alsaive@bi)| andyacemsitdal(suNeat 8l e flow rate of

5t hﬁ1errﬁ$l3|l@ pﬂgset\kﬂfs Mlﬁr&heﬁhé‘agﬁﬁ wsWt¥8hg 8P 84,8 dolvent B isocratic
Eer oral .adm ni st gt on UC obt ai ned after
in

o éxfe'ﬁ'é‘ug‘ea&?ﬂ Ko dogagy |t%§§°f°89’e'e4a Atat. The
par anet er AUC was cal cul ated according to the
f oEXtRttioVg: préfdiret PBsrd &nplird@r25td)e nfd) A& Riluted with water to 1 ml, and
COE‘fl?gl%%J B(l) an r#grn?I%%a I::HIEE( Hgly 4E:|w%s agjded Tr%ee;g w%s aéjgs%ed to 11 by

con ion measure cal cul
10 t nEhe aggitipn ﬂ%%ﬁ u'tSﬁ@péﬁz%Pwpum@Fwwcarbméte| afie RixiHe, th@§9mp'es were
Ccoapeddted vaithes e aistloedindilyareaegnshakihg Farqaoi din. The organic layer was after
ChE&\%L?QI%ﬁQQXSfQPgUStO ac‘prﬁglteF mtegn}f e(lﬁcg)ré\(@ tq dryness unger a stream of

w ett -Packard MBED Seri es e'inclu

quﬁ'fréﬁ‘?{‘arT © SEH e syt BT %é@ﬂ?ﬂﬂndgﬁa%'s@?b"etﬁ?@?m%‘i f‘%‘ﬂ (0.03%):
aua@saritpleerds:3) hfer et Qitaneldsigl 1€ oll uimpctednPae t segtive ion (MHY) was
15 di %ﬁlt&édﬁye%tﬁﬁtngfe aﬁmMﬁ‘Pb9£§rg@r@06§mﬁ(@q& -(efls@fonyl)phenyl]-
ha an dlin % was performed with a HP Chenfstation
r ev PRCRYBPGH" nes)yst em |nstrunent settings: MSD node: 24
Selected ion nonitoring (SIM MSD polarity: Positiv
Gas dtendaid 3e GvEX ylheﬂgarg;aSof 1300 prhdI Nk rpriyeiped ib?lﬁrdd@@Sappropriate
50 agnment or vol t age:
Rt ﬁa‘tg%'tccg'%w” Vb bRAEpaBRoCary I%:Jpse XDB- C8 (4. 6*150
2Omn 5 pn) at 20C The nDbl I e phase was acetic acid
) te argiotic Apbikitydn Fet diveymitrosdrees( Sol vent B) . The
f I Qéﬁ/ it %.c@ésomés tvefe .@ral%h 8s HQ@%@ed"@SFth@(l@sbﬁkﬁects-m‘%lophen A50,

was starti n at
For T Rt Rorp TPt 1P RBALTS 200 ‘BBURBOUP grhe hevatic
m icr@rmehcrioemempr iyé eltderendPit a9 ARPONaepRSes {Y8teRt D, rginbow  trout,
25 M Yaimere@rifinkrit &hiddrédt Rt de@ foxMppl @RGm. GA(PHMo-43b0With minor

pl )noh ﬂ&a‘%oﬁ?' %al%g/%r ﬁi/e('i% ? %/t : Oﬁ%qﬁg glthI?Jel.‘pH KCl, pH 7.4,

saf‘ﬁ’Ff 5’t é)d”ﬁcﬁﬁ’é%%ef%rédp[mﬁ%’&%a%’h dbehomgaeaste pag |C?f§”fu9?féf°r 20 min-
santeh gstaa o€ 18 xthe agieehtavtivias diltrdcerdiittigbd pto et d@Neinkbyead of 105.000
Sh@'ﬁh&‘%ef&'ﬁet%%mr{é ulfrgk%nt@#lg)%ﬂérpwgsaﬁéesruswae@fnt1e|rnL/g liver of 20% v/v
o Cen |fu ntrans erred to a smaller tube and

0 ev %{Srgéﬁc g ”ﬁ‘?r yness under a streamof nitrogen. The

resi due was then dissolved in 120 pl nobile phase

(ag @Uoc AL b1 M Q@P@ubstaa&e&ﬂfﬂdtlﬁ wagar a95 15)JLf2@rmd,1ﬁ1_N§t liver micro-
an% re(m 8ed0w1th {‘A g% buf-]r- q a‘chgcs Ct | gt%)glézvoaps s(aWd)bngg“tlon of 40

( )JL QBUBQ/AML W(D\;’J"[ gftere{)ﬁwlg mlpl{jﬁs}”ny%gmpq 37°C |n a heating block (LAB-
35 1- pNep yiUpTIpRIOK i daegr. orAaisdyan,dEs- U0 UiertoGneker tdn 70D ap@e the reaction
of wgrs %Qpegnw add?’t oqrcﬁpﬁ)'bg.qt %M%%Q&brﬂgnéprmfa Q:‘P&br’i\t ;ﬁeupltatlon was then

anount s test conpoun | asna sanp
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
40 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
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20 In vitro test: Metabolic stability in rat liver
m crosones Rat |iver mcrosones were isolated as
descri bed by F6rlin (1980) Effects of C ophen A50,
3- et hyl chol antrene, pregnenol one-16ag-carbonitrile
and Phenobarbital on the hepatic m crosonal
cyt ochrome P-450- dependent nonééxygenaser systemin
r atunipowr e adlcul@2Bd salthe frgetianr adinesti congloudd Efireinetet! atge 15 minutes,
ang(ﬁéged m%réﬁpef (?Prﬁ“ @vel§4g%0’4[%91c4t§9c conBm\dn%trtphn - concentra-
nodi fications e.qg. m./g liver of a
bufienedt 1zi iRl O?OI‘SaMK('II', pH 7. 4, (buffer 1) vvas added
bef ore hom)geni sation, the honpgenate was centri fuged
utes i nst ead of 15, the supernat ant
uI *t’rFBﬁ‘féWt”r‘?fﬁ lﬁf‘g'é’dcrﬁf°”1?§d“’a(§d’6rf&r er‘?satséjﬁac”g?d ch@r"ddé)%oé Protocols for
anocybatopeith bter migpsotee atd proddehin IGréspgRSiressen@900), and Renwick et
reaiqpgngnded in 1 nl/g liver of 20%v/v 30 87%
glycerol in buffer 1. 1 pL of, 0.2 or 1 mMtest
substance diluted in water and 10 pL 20 ng/nL rat
| | GeppPild lgped DY Giessker 20/ EWorpmetricigepng 87 @dsaiofigp bgsed drug-
angruy tera@adt. J0Phanas TSL Metied4b3nsasdi tion of 40 pL 4.1
ng/ mL NADPH. After O or 15 m nutes incubation at 37C
in_a heating block (LAB 35 LINE, MILTI-BLCOK Heater or
| aftio G ‘QOGﬁTﬁeﬂﬁDC§H%Weﬁ5%t376@“Wﬁm¥m¥ﬁe@réﬁﬁﬂﬂdﬁne16&*
wasarisingipleezhdbBheackshirbitab on athe TePatglmEtusemalc ettaiidmid P-&50-dependent

Thﬁo%&?&n@se’?@?&érﬁ'nﬁ %.hm M@ﬁ gahrﬁ@ aﬁ‘mvgﬁdlpé/rent age and sex. Tox
e E@Qﬂkﬁ after centrlfugatlon at 10.000 g

forp notEd eus, Biofuge fresco) in 4C The

t est corrpound was anal ysed usi ng HPLC- M5

( Headwedkt - Rackaral  (3d0QMItSiRJlibB S bf Vb, b 1bisrid0roasthPB-7(BeB zyloxy-4-

ColrMUE‘ro&%th%lcg‘Lﬁ'ﬁarMy I’?’urﬁ?:n:? he%%t]p ngptsQf%ona; oervn&)e ce4 r Qegiecglwty towards

acetonitr
ZotFaR4 Banpjetica bt ci sy -e e+ 75 mm 3. 5pn) usi ng o 03%
acetic acid and acetonitrile as nobile phase

(oned SRty The 15 min 25 turnover was cal cul at ed as
the fract|

on of test compound elimnated after
i RSt QG 1 BBP dCh 5P PBITATTEO) BRI tgmited, Research
1owng©ﬁwth,esariocmdmn¢rﬂw Resedreh Rarlc driccaman Bdinbiurady Sedtland. Rapid
15ICrEiTm/] (P{ap@Q&CCl@énn@l BT dBropBysRIRPRE &hia0fnfdked pa@F-clamp assay utilising

(1§1§8359c &re%e xc?nS bn% rﬁr%[adt\?\ze%]i % IEEHJI\J stesses the effect of

ocols ncu

m @Pto%@ﬁﬁégceér"é 'ﬁR&/‘iadéHrrF'ﬁ reposdgs fran S'lEKé%%ﬁﬁ”s cObgyansfected with
anderRe eowilC ICogtpourads t620iQAibit HER@SPITekE Have @Beh EWdwn to prolong the car-

St figS 536k pb2Ahnd FAO P TREALGH FRhEeNi ng for

nmet ai ﬁ?II sr%%asegndr ug- rQ 10 drvugnl nteractions. J. Pharm

Tox. Meth. 44. 325-331 Forlin L. (1980) Effects of

G dpteh HAS (HEKR29Fetehy bteblg | teembfieetae withr lERGe N ) rveeré @aigined from the

capnedkity J)fI Wls%}glnphﬁé&b@ﬂpb?ea‘wel@nﬁ ENSgé?ﬁpﬁbﬂage at Qumtlles and also
00X§%ena

m Cr ofc'amn% in cé(l re. hlrhfe c8 s[are cgllwtmugusé\{ aﬁéame’d in P3S296 tfsmg mini-

em: n raln
AUBUENFSEER] MERM LPIREENtePIINTO% 403y LAE4BOIM, 1% non-essentia
Re&iwine lécldsAB°/8§odaJm p{rd(d hnd MRtrAgYRll igemBtidih. For use in Rapid ICE TM stud-

2' %? bj r% Bfrthfz heLh? gPJTEEJ&é' %tg?atﬁo%%%ésﬁa’é% d%nsmyé)Yﬁ 5 x 10 & /ml. The falcon
eviiuagsneré s‘tcmsd g‘eap éBT“Id\flef’yQ%%%af-“)&’s C02) 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 pl of bath so-

lution in a 1.5 ml eppendorf tube.
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CYP3A4. Xenobiotica 31(4): 187-204 20 hERG affinity

Assessnent of hERG affinity by rapid I CE was

performed by Quintiles Limted, Research Avenue

South, Heriot-Watt University Research Park, Riccarton

Edi nbur gh, Scotland. Rapid |CE TM (Rapid Ion Channel

El ectrophysi ol ogy) is an aut omafed pat ch-cl anp assay

ut THei Ratcigyp@Ss systerPag phipe @dth appdPAats \extracall(IAX (rath) and intracellular

| nﬁ)‘iﬂe&@'ﬁgghﬁ)ons Bagy c'oQEdcg_M A36RFSLIs WA s@élgrﬁ[gt?egfchlpls Aviva Bio-
u

test s tail current recorded from

RSO P 5 S PaBP yMPr R ST RET M TS FERE FEBRATS cels in the batr
Cosphdigndespehsien. iThticdli epPEERE ie plarahintorthe dedigaredstesiinn ad the pro-
pr @d@fégcdrﬂ}ﬁer@é‘sf withlitRe trRGlation aﬁ@tﬁ%ﬁér‘s@ﬁ oﬁ@é‘lsh%cécmell (recording

i nter | n, man E T S Sta

RV e PRy s oS E e e Bt of con-
Unyapgipwd! typolgfeelnpaicbetampinaTRdyeh teélsrasww@' frefogmédhbetween the patch
Cr yogeat Gnd b magRiuditceQth® tich®sanandroad se eler&abcrettad B egbtifdd and the

I, :
g“ R&% Leyl JJ@@n 8§rjnn}> %or%fgﬁra%gmé Qslfé)ulﬁ&]re\é Egh@h}@ E {h'% c%f“%'s 3 judged to

wi B p‘i%%*?o%ipﬁ'l'm%\mﬁ’eb%é?rm‘ﬁat‘%fbxﬁ'tn‘iﬁ‘ﬁ RAE i Peceéﬁﬁr \hdhe process
acreglsated 86 sothansegpshipivat e and 0.4 ng/ m geneticin. For
use in Rapid ICE TMstud 35 ies, 4 n1 of the ceIIs are

ced 'a%P falcgn t ubes at(? deng of 2.5 X

”Ceﬁ]ét 21 RO "UBEL APEVET IPREIT% C%\mﬁ‘GPﬁeaﬂ? |"8'8age clamp mode,
gas@euﬂe(%"@t)ﬂw dianmengd zet 080 atv. INCstandard ebltageanrefile seab follows: step
W frdth N8@mY th -66 nivi faF 2@Ems, JHRE mPFdraf 8 £ Gtep to -50 mV for 5 s then step to
ex!?'n%r omen%t r?ottén%a ﬁftelggue\é?ﬁ{fl %‘Fﬁ Frargcgﬁ: e\léjtogngqe tco]r'nQn::lnd (+20 mVv)
r ere§‘£l§péﬁﬁléﬂt"‘iaﬁd 1‘5(?“{)(' -CoFUTRRIX Wowpout Qfithepe!l}) Andhthe steppfom the test
eppeaoid§ (+2ole) td 0526V rddues Rathe h@(lpcrueﬁﬁt @hyestal Rudrént represents deac-
pr il\yg@ign W tthg c@rpg{t%pér] t‘:lﬂlé 21 va@rceﬁ{ J/éilu ré g&ﬁa@edag h va[ue represents

|ntracel ul ar ﬁéf P % utions frlor to_con ng
Ue 4§ 290 EenhsCP et pford FPapetial Wiiepe BUISSRy FTL8E gl he eftects of
scihe et sultangg isi detérpénged dbyicakcwattitgeths yesticai @n@nip % reatrol) compared
befen eeniepaliidagn&®l |s in the bath solution
suspensi on. The cell eppendorf is placed into the
de5|9nated position and the pro 5 cedure comences
wi A I¢Wevalyg tHIDarr eReamprkirstierotingn ipfestapted fiont Eheegpprentration-
welekpdnee edtidhstgp. chanber) of the seal chip. The
Pat chXpress system foll ows the general principles of
con- ventional whole-cell patch-clanping: a high
resi stance seal is forned between the patch el ectrode
and an individual cell, the nenbrane across the
el ectrode tip is ruptured and the whol e-cel
pat ch-cl anp configuration is established. If the
quality of the cell is judged to 10 be poor, the
experinment may be termnated at this point and if
necessary, the process repeated on another seal chip.
Once a stable patch has been achi eved, recording
commences in voltage-clanp node, wth the cel
initially clanped at -80 nV. The standard voltage
profile is as follows: step 15 from-80 nV to -50 nV
for 200 ns, +20 nV for 4.8 s, step to -50 nV for 5 s
then step to
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the hol ding potential of -80 mV. The step from-80 mv

to the test command (+20 nmV) results in an outward

current (i.e. current flows out of the cell) and the

step fromthe test comand (+20 nV) to -50 nV results
inthe tail current (the tail current represents deac-
tivation of the current over tfre). Tail current

vatusmmsar e extracted. Each val ue represents 20 the

average current recorded from4 sequential voltage

pul ses. For each cell the effects of the test
substlanf &M WECEFH WS by cal cul ating the residua

current (% control) conpared wth vehicle

pre-treatnent. An | C50 valusc&cm%, or ot her nmarker of
potency, is estimated from{hé concentration- 25

response rel ationship. 27 ~SKAIMS 1. A conpound of

Formula 1: SOzCH3 F JC 3 (1) wherein Ris

sel ected fromthe grouE Q [ Qf Cl1-C3 al kyl s and
allyl; and pharnaceut caIIy acc ptable salts thereof.

10 2. A compound according to clgaim wherein Ris

sel ected fromthe group consisting~"0f~R-propyl and

ethyl. 3. A conpound according o any of clainms 1-2,
selected fromthe group conprising: 15

1- ehdryin- A- [s3séibdted Ofrdm (tet Byl utdnsibyHg) pheu:ly¢3] afuypesnd allyl; and
Lg?rlmarllwdﬁﬁ&ee%tlzajllyg&gpébl(e@?lu]%ler%w fonyl) phenyl ] -1-propyl pi

|yl -4-[3-fluoro-5-(methyl sul fonyl)phenyl] piperidine

20 4.2. AAcompoundcicardiog th ¢igimt D vaeieioR icéeddchesl flonBtHeagroup consisting
treat mepin-plop@ 2l s@yder of the central nervous

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

SOZCH3 F R 25 (1) wherein Ris selected fromthe

gr oup: cHKMRAUNAGC@FdiT] tocBY &f KyiIMms lapidelgrted fromghe group comprising:

1-ethyl-4-[3-fluoro-5-(methylsulfonyl)phenyl]piperidine
4-[3-fluoro-5-(methylsulfonyl)phenyl]-1-propylpiperidine
1-allyl-4-[3-fluoro-5-(methylsulfonyl)phenyl]piperidine

4. A compound according to any of claims 1-3 for treatment of a disorder of the

central nervous system.

5. Use of a compound according to formula 1:

SO,CH,

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.



phar maceutically acceptable salt thereof in the
manuf act ure of pharmaceutically active 30 preparations
for the treatment of a disorder of the central nervous
system 28 6. Use according to claimb5, wherein Ris
sel ected fromthe group consisting of n- propyl and
ethyl. 7. A pharnmaceutical conmp®sition conprising a
conp@undseasczondaigng dzom &) ywhefeircRas Bdect&l fterd tasidrampeondisting of n-
nore ph Iy acceptable carriers or diluents.
8. A phg%ﬁgggﬂ%?@gl conposition according to claim7,
for treatnment of a disorder of the central nervous
Syst &m A bBarghacéutighiasompogtidn ealpriciogrpaempowd acwdinglit;mgny of claims
510 cl ai M3landfofE of MER! JHBRhacRlitidBY LB Ible EirdQt dediRents.
sel ected fromthe group consisting of, Parkinson's
di sease, Parkinsonism dyskinesias (|nclud|ng L- DOPA
i ndu@edAWQMaqesiCd@mpd?@qW%téi,ng te g'gim {.rfeviyeatmgnigof a disorder of
Hunt i ngtRertrs 8asBus skoted). A pharmaceuti cal
conposition according to claim7, for treatnent of a
condition selected fromthe group conS|st|n9
10 at r dyehiRbaEmRCYRSAL FMROERhPECOFEIECIoYRE Znfgr treatment of movement
hal | uci Bie&esrs séjﬂ.ctetﬂfrprhaher@oemtdnslaﬂmgmﬁnm%nstoh'emilsease Parkinsonism,
accor di g‘g.‘,#(ﬁ\gs;g ﬁrl\ d?ng L- BbPA r%&é@&%kcﬁés;a@h%@@hﬁ% oﬂ'ks ?rgmor and
sel ecte romthe oup consi sting of schizophrenia’
and schﬁ%&ﬂﬁF@ﬁ**%ghw di sorders and bi pol ar di sorder.
12. A pharmaceutical conposition according to claim?7,

15 for tlroeﬂtﬁﬁefiﬁac@utncﬁl &Qﬁ&b&lbfoaccoﬁﬁ{g%tc@mff aon ir&ﬂm@ﬁto&fpa condition
consi st | r?cgcte from Qhe %ﬁgnu?or}])sﬂlst%gépfl tro erqgﬁéd nc% |Q{rggse%|coprchoses and

and 25°0bsessivec SIve °di sea
phar macégltuFigesesconposi tion according to claim7, for
treatnment of neurodevel opnental disorders sel ected

from ghﬁ &EMe&%ﬁéﬂdoggopchHgs@ claﬁrﬂeﬁtf&umzatment of a condition
di sor ers Cer ebra

20 Tour et t SR R fBe a0 B 0LRET B EheBr a0 drdofsiigpRrenitorm
sel ect edisendemnanthéipgleodipordensi sti ng of Denmentia and
age-rel at ed cognitive i mpai rment. 14. A pharnaceutica

conpo OInD ra‘rn?‘cc%u rd n(?!}posm?hglccronrd?ﬂ& too&alﬁwrﬁq‘gﬁggtfngpﬁ 9f a_condition

condi ep

di sor deP@eCt%deBE%ltthg@bF? 6‘é\s§t'"9e%ft'1‘??§ anwnaﬁfw*seéiﬁés depression and
25 0besi t asbseasik-tvegdackeseasad ot her pains in conditions

characteri zed by i ncreased nuscul ar tone. 15. A

phar maceut i cal n303|t|on accordlng to cl ai

i mpr o\ﬁeﬁerﬂhamac ||, CWREE'(?”OH%CCWS'S nlt?l {}lgln} m(’(ct rongeatment of
and r el atwddeyriopinerial dgpraiengr bagrtads froentheafotaap angisting of Autism

40 i nj UENectrUﬁ*U&ﬁgde@y AoH r@tdbeal PaRy| @MEB&eOfayrourettes syndrome and
0 I nfect | OusBd g;%r? rat‘fflvsetcﬁlsdrde\ll’é‘g&gc t‘ro hXPeoéﬂo s%h@gpbérﬁentla and

causes or nju i nduc reac 1 on
29 age-related cognltlve |mpa|rment

14. A pharmaceutical composition according to claim 7, for treatment of a condition
selected from the group consisting of sleep disorders, sexual disorders, eating
35 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

40 injury induced by traumatic, inflammatory, infectious, neoplastic, vascular,
hypoxic or metabolic causes or brain injury induced by toxic reactions to
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exogenous chem cals, wherein the exogenous chem cal s

are selected fromthe group consisting of substances

of abuse, pharnaceutical conpounds, environnent al

toxins. 5 16. A pharmaceutical conposition according
toclaim7 for treatnent of a disorder related to

subst ance abuse. 17. A pharnac&%tical conposition

accor di 8@gému€ |caémicals,f Whertin aaé rRogenods AMerheisnee’ elected from the

di sease oI 1 el af66; dGreaidstindlsS 05idelitise, 1 Gnarmaceutical  compounds,

environmental toxins.

16. A pharmaceutical composition according to claim 7 for treatment of a disorder

related to substance abuse.

17. A pharmaceutical composition according to claim 7 for treatment of Alzheimer’s

disease or related dementia disorders.



