10

15

20

25

30

Met hod of treating or preventing central nervous

system di sorders with conpounds havi ng selectivity for
wo b@sabgsha 3 subunit of the benzodi azepi ne recR@I/BP2004/006989

Description Field of the invention 5 The present

invention relates to the use of

1-ar(al k)yli m dazo!in-2-oneps. which contain a

di substituted am ne radi cal i n the 4- positi on, for the

M&ghed AER a9 DY SRS ARG Ebrs with
?:%egini%e ey E gg?a gé l%lﬂwsftheand

dystoni a and to t EREROLNd ot her
agoni sti c substances which are subtype selective
| i gands for benzodi azepin receptors containing an
al pha 3 subunit. Background of the invention 15
Central nervous systemDﬁ&ﬁﬂRﬂQ% are severe nental
di sorders which extrenmely inpair daily life. For
exanpl e, schi zophrenia affects about 1 % of the
wor | d-wi de popul ation (Capuano et al., 2002) and
nostly starts before 30 years of age inplying a
Fiéldfaf theripventiahnent (Benes, 1993). Psychosi s,
especi al 'y schizophreni a, has a heterogeneous

synptomatic 20 picture (Anmerican Psychiatri
ThAspreeelait inventiarp slgtes 1o dhes 59 06 ﬁsarﬁ%lé)m@'%m"ae?dom% gvhich

coﬁlrﬂg%?maﬁé&bgfdiﬁﬁed %rﬂlﬁkﬁ gé@létéﬁlrphﬁ.sﬂrpﬁﬁbri ok "tﬁéllttmatment or
| [ sens ercept,ion in
prévRnigLa RanE ey Sl R Paing Hey R disbRers
anﬂfeﬁp%@satllﬁlls)smiophﬁbmql]_ usidadepression se)nXIéty randrﬂ;,tsakma and to the
ersecutiaon a

usgm‘afs aE'Qn?Q' qulﬂfsélg %‘E@ﬁé“\% s g\?hcﬁfghg rg%y %tg %ctlve
ligapnds fornberzpdiazepin rewommntalnmg@aabhal@swurgau | er et
al ., 1999). Wen the agitated phase abates the so

cal | ed neﬁatlve synptoms beconme obvi ous. The synptons

Backarouadaighednventd@ i cits, reduced vigil ance,
defi CItS in verbal |earning and nenory, ver bal

o R Sl R et RE TRl A ooty
mpﬁbﬂ @aﬁy sife( Pari dsamplendsdieadpbreriagaffedai bboutet! 8b. of the
wor%9 w}de population (Capuano et al., 2002) and mostly starts before 30
years of age implying a life-long treatment (Benes, 1993).

Psychosis, especially schizophrenia, has a heterogeneous symptomatic
picture (American Psychialric Association, 1994). The symptoms may be
divided into two fractions. In the acute phase, schizophrenia is predominated
by hallucinations (sensory perception in the absence of an ouiside siimuius)
and delusions (false, fixed and unusual beliefs), for instance persecution
mania. The patient is exiremely agitated and loses contact to reality. These are
called the positive symptorns (Davidson and Meale, 1988; Bailer et al., 1999).
When the agitated phase abates the so called negative symptoms become
obvious. The symptoms include cognitive deficits, reduced vigilance, deficits in
verbal learning and memory, verbal fluency, motor function, working memory
but also indifference and listlessness. Patient are unsure and anxious
(Davidson and Neale, 1988; Bailer et al., 1999).

Although several antipsychotic drugs are available, the present therapy of
psychosis is not satisfactory. The classic antipsychotics with a high affinity to
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Al t hough several antipsychotic drugs are avail abl e,

the present therapy of psychosis is not satisfactory.
wab@sobsssi ¢ anti psychotics with a high affi ni PGT/EP2004/006989

t odopanmi ne D2 receptor show extrene novenent di sorders

and sedative side effects (Nyberg et al., 2002). The

nost fanous antetype of the £tassic antipsychotics and

still a drug for first line treatnment is hal operi dol
d&ﬁrﬂ“@? er%c?htor %%W%ﬁr?ﬁgﬂé\%rﬂ%rga u'%% ?tdnﬁesédaﬁ?/e side

effects e(Nybesg ofis abut20(2). tThe rma@?ét faneousy anteiee o@f the classic
aﬁﬁﬁ‘é ﬁ@i’k@@h@sﬁﬂ a‘iﬁﬁé f&oﬁrsﬂﬂ%bﬂr@a H&\’%F@ﬁél%ﬁbn&@l (C%Tpﬁbﬁo et

hoolh ev ST e SR RS BEUStYRSIdE SHEclua AT {ack et I May reduce

trﬁﬁmma@ite@mpmﬂs bhant thel ragRitive Qpﬁmtdﬂ?? ? s?mzeph:@ma it
rse r or a I Nni
Bt PP enaiEins nebER el B S GrasT Becnt or subt ype

5-HT2 (Sawa and Snyder, 2002) The change in the
fof L0y A t
THECREL R LB el PR STHEES chif aypica
asfipsyshetics Thayushow iaklowexdopaminso B2 esegtar affinify and a more
dgﬁﬁs‘f"reé%éﬁ&“% i eﬁro?ﬂkg %dsYr?g %Sfﬂén%éfdiamﬁ%cegtor subtype

oni has ener

5 B aa e Saran 2009 dherienopda toe vecenter ABGAY preie of

tf%’@mgfme@jcgﬁcﬂ?%@ﬁttf\f@mm @i@drd@evskliéi affecidigngtified the side
or.aer_ si e ect s ,shows .agr anul oc S

effasSitS st e prgEme oy o B AR, Sox i SuRRarEe. gponitive

d?ﬁﬂﬁ&t:onAland eanﬂddonieh eClezapinst whichahds gmengedirss afbenchmark
)

e EPARK, ¢ SHeTORAIn DRER | poBMIeRTCHR, oditye, JaiiRbonY of

s¢hizepturentac hand srdaypwhc@f ofoyemgnt i gispeder | giderefipels shows

agm@d% (Hs YRG! pBhii délﬁyy%alﬁél' §|0@Lé¥9§c’c -ﬁ‘éﬁlﬁéno et al.,

eens enl nce but

heri
2002)y AN r%'d 9r9n n%th'ehf%\'@%'ﬂ"so F‘%ﬁ%adﬁ’ é%s@tﬁ”t Cases
Qﬁ%ima@r@mapgzggzﬁem ol ogi cal , genetl c, and clinical

e e SR R bn e St A S SR P FL AL e of
aplmmobamqnsybbgtyc dfugss espegibiheai atypisahahtipsyrdei¢ dride There
S%%@Eunc gg% élﬁgﬁﬁlczﬁﬁahéO&hfnﬂghf’an%gaﬂatt ﬂ.sl.hsf LS goyerned by
nergenetic &astsarﬁat(Bmadagt ak 2@&% |Gamwmga¢ptdempm%r genretic,
aﬁﬂ(‘i&ﬁnéaq:afﬁ’é{ﬂ’ﬁﬁlo‘?égléél evidBREe iAfiEatedS tHRSABARAMIBES VR brain
development play determining roles in the pathophysiology of schizophrenia
(Arnold, 1999).

The main hypothesis of schizophrenia emanates from a dysfunction of the
dopaminergic system. Thus, acute psychotic sympioms may be stimulated by
dopaminergic drugs (Capuano et al,, 2002) and, as described above, the
classical antipsychotics, like haloperidol, have a high affinity fo the dopamine
D2 receptor (Nyberg et al., 2002). However, the mode of action of the atypical
antipsychotics indicate that there are further neurotransmitter systems involved
in the development of schizophrenia. Clozapine, the benchmark antipsychotic
drug and the only drug that ameliorates positive and negative symptoms of
schizophrenia does not show a high affinity to dopamine D2 receptors
(Gerlach, 2002). For instance, another neuro-transmitter involved in the
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cl assical antipsychotics, |ike hal operidol, have a
high affinity to the dopam ne D2 receptor (Nyberg et

W@b005/02362) . However, the node of action of thRCT/EP2004/006989

atypi cal antipsychotics indicate that there are
further neurotransmtter systens involved in the

devel opnent of schi zophreni'a3.'CI ozapi ne, the benchmark
anti psychotic 35 drug and the only drug that

PR S Bl o S8 g o R Gl (S P BT Srir, 2002)
dopam ne D2 receptors (Cerlach, 2002) For instance,
Tﬁ@oélbié"météﬁg‘ @heafstnshifter Meébérﬁ‘s also to be involved in the

dadoagab o soaphratia” bézﬁﬁaéﬁgé‘@éaeﬁéﬁ Vi sAhancypicine
any Ketambreare abkotd stu’nalart@\schizedhnremd ) dmm:t o remtarsf and

R TRR-SRAE o aha 1eBtakefil 62Ca20d1 ("Wt i o o

psyghiastphbased onpnpNBIRA | rantagonists arttaveodiivet sadwdntagaalover

dS?afﬁEnerﬂﬂzgr%gd% aﬂ%& tﬁé%m @?%gnrllcl: -Sfﬁg %ﬁé@@q Eﬂge'ln%ulsive
bgh a\aﬁuragé heepogiivanPhasey)idl Rehjeprhrenia %e@lSﬁotheomegatlve

sﬁ:rJ\SIdt?rI\é b %éﬁdﬁﬁ?é’mémi’ké mgggﬁwéeg%?ﬂs(gw F?gfabt BE al., 1998;
BRIk R SR o8l e L nsotel eah sy I RRRE oW drugs
witAzintipeypdhotit paltential.998; Jentsch and Roth, 1999). Thus,
this nodel can be used to identify new drugs wi th

anti psychotic potential. Wile the cause of nost
While th¢ causeoud mpst ezantiiab onetwoys i systam HisonderS is far from

ulf'i&&% dﬂogoﬂj\e hBGrdﬁ%‘h%%t{té’r”%@&t{n@hl ﬁ‘ﬁ-ﬁﬁ; cenfé"rﬁr o YR8y an

an 1 npor
Nasigoks, it émﬁrw sttRlrrervaus Bysiem disepilers. éiboughagomplex

eﬁfgﬁpgﬁlﬁgﬁa ﬁh%;g%g@pﬁe%@%@t &agmrgmly%é Rld¥iced to

Al R G S o SEBISs NareFRNSDiRgr, deficts in the 5-HT

negtatransmitir @yﬁemy@@e@eﬁsmlgera@ka%wwdge&nw Bdgpﬁbmmently
e eV

Iy BRI 35 BbyaloRmehhfackibseipp S AKEW QB oy, 2008).

Thusieipdependent fof te vaaabl@bcblmmal forimsabf depnessioh, such as major

dgﬁ'r%rsgﬁé' beor&é’rc I?:m?is e@d&e&d%ﬁxﬁﬁs' Hixed % ?\&gaﬂﬁmc mood

epi so mani C onmtini € ITDO
eﬂlépd@%mpée%\r%@ﬂégd% with atxmﬁajacatamca@bmebarmhohc features,

dé@‘e@gﬁé%p@od&a\ﬁvﬂﬁ stRING DPs¥E pRRhGRERB| WySPharic disorder,
o ﬁe&v&%&@é‘fé@ﬁ{éﬁ?ﬁ%r e Cod %‘n’éﬂéém diorder,
depr=esive Gegientteshow a significant reducilon of 5-HT in the cerebrospinal
fluid and additional alterations in their central 5-HT systern (Owens and
Nemeroff, 1224). Although the underlying mechanism of depression is certainly
more complex than simply a reduction in levels of 5-HT or a diminished
function in this system (Delgado and Moreno, 1999) the participation of the
serotonerg system in depression is most clearly shown by the therapeutic
efficiency of drugs increasing the extracellular 5-HT concentration in the brain,
such as selective serotonin reuptake inhibitors (SSRI). Thus, the SSRI, like
fluoxetine or citalopram are described to be effective in various subgroups of
depression including major depressive disorder, obsessive-compulsive
disorder and patients with eating disorders (Stokes and Holtz, 1997). It is
important to note that SSRIs were considered a considerable progress in the
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depressive patients show a significant reduction of
5-HT in the cerebrospinal fluid and additiona
wa@bdaosioassbons in their central 5-HT system ( OvePGT/APZI04/006989
Nermerof f, 1994). Al though the underlying nmechani sm of
depression is certainly nore conplex than sinply a
reduction in levels of 5-HT4or a dim nished o function
in this system (Del gado and Mreno, 1999) the
i pa 0 n t e
wFbE bl hakdts 555;3% TS EpdtePR] T Mective

MERQRFBINen apéaks nmbﬁ@Se f&teﬂlmultwecslsm e!@\‘f&t@ntheatlwﬁs of

sdrdtoniif, bH@men%JCéhcﬁSn@lﬁHﬁﬁ{dhh@ %Y%MHQ &eomsaleRd show
i nhi bitors us, the SSRI, |ike Tluoxetine or

aQﬁof‘éiPBWrrHﬂﬁea?'ieﬁﬁ%ﬁst bed to be effective in various

A%c}ltsimallyp% Igﬁg ggstﬁgomemselrbﬂ thel eé@hangllmiar 6eHT @eenitrmmn in
S e di er

oriy BYeder e P S BV Rilifoe atREpt Tn D' 4 Hgnans

(Jonewret aalt, 2@0210$1m>ke$|aandssmlltx WEPE). c'Blnm déuaxetine, a SSRY, is

thgf?ir'b%u%é@@bfed’fo?%ﬁ&gnf éh)&@lﬁpdls%rge § ﬁ\ﬂ}th&Pél °1f99§§ Fﬁdi@éﬁng

n-sel

theoardditional mpdulrtng effest obeshaneach 5sH?ﬁJBV%IﬁéHU§?WC disorder,
addrSpRoGal BSedify Bhabiaf séélépbﬁébla%ndj l'@daﬁﬁmety dlsorder

noradrenal i ne to ng exten W, acco
1t oy B STke cheare 65t e aTTRRIGESH cefititgrs JEdinsa by the
intreaisedIevel of the r@etﬂrbﬂélﬁmﬁl‘e% ré'sul‘tiﬁgqn rmﬂnbrwsedractmatlon of
ns

e S B, e EELF RS oo
However, tt@O7ate Dmset dfl thex aarialytia B8R antidepressive effect of
%ﬁﬁémﬁcf@e@%%@fg H?rle\%lflh% Mraft{ B! $SRls: UrdS fimiting
fapisdfadherigeedmesde bﬁne@hn‘éfﬂmﬁ grugs (Nutket abn 1888).cA human
bé’h%oétﬁﬁf gly i r?ékofoa%ﬁ*?m?’su%'cfahﬁopm' threé Opédils untll the

th@r%%ﬁuﬂctcifae%wﬂgiﬁa 'Zﬁﬁ@&tléep'@ﬁwé? PrE FPSMGE\OLL% é?%roaflasﬁyﬂc

effdtg. i ncreased level s of the neurotransmtters .
! ot P36 PR nBb Bl B s P ARk
adtivitp¢Posiaeand Goidoitsri2%6heHbwbeerptizetange of hmlamerapwtla:use
is 2R Ab 4BP5 SRRNNBEShEA! péifod o AFRRLLHIS {AC" EaRIdHiment of
tolérance e theeffect of th%@ml@'m@é‘c aperibe |rtsko¢f dygsaddiction
Ilrﬁﬁé‘E'%lr(&‘%ﬁlc%e bostalgﬁ@bwdbﬂ"mﬁ)be' ng strongly at

to commt suiclde can Wait ‘t.h Kk
Thyg a therapeutic drug cgmbmmg Boﬁw melchanls{ngetﬁ/\g?apsld uc.)nse{ of the

activity of the benzodiazepines and the chronic efficiency of the SSRI, would
be a great progress in the therapy of anxiety disorders as well a5 depression.

Another embodiment of a central nervous system disorder is dystonia.
Dystonia is a movement disorder based on a malfunction of the ceniral
nervous system to control motor activity; it was previously also known as
psychovegetative syndrome. It is characterised by involuntary, repetitive
movements and abnormal postures partly combined by a painful cramping of
the muscles (Green, 1992; Friedman and Standaert, 2001; Hamann and
Richter, 2002). Depending on the subtype of dystonia the symptoms reach
from focal to generalised dystonic attacks. There are also progressive forms
beginning with focal attacks during childhood. People of all ages may be
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therapeutic drug will display its antidepressive,
anti psychotic and/or anxiolytic effect. 20 In contrast

W0 eooshess85RI , benzodi azepi nes show a rapi d onsPCT/BP2004/006989
their anxiolytic activity (Costa and Guidotti, 1996).
However, the range of their therapeutic use is
restricted to a relatively-$hort period of time since
the devel opnent of tol erance to the effect of the

SRS 5 A R AL g e
(RDEHRY,a82)i ¢ drug combi ni ng bot h mechani sms, the

rapi d onset of the activity of the benzodi azepi nes and
the chronic efficiency of the SSRI, wou|ld be a great

Obr Bigr Basisi of Tiee ciSkIRUIBY off SUPRIoRS, Uysiopiaiary Be Glatsified in
s@ferde BubBPesn. foééptdygton%iﬁ) Q@'lumlﬁ-fdﬁal aoIC @é@h&éntﬂe dystanias,

d d
toGHI00) QSRR FeptishlefEy ramere e oguts  ysidRn Joa!
dgstenias inoludentemwicamaystonic (torticolli), biephasogpasm ¢ersimp of the
20 PBENGRTE UL frdp b Jh8 bRFEmeS, dhenthe awfers
crabmyr mmmbulaedyﬁamal gncepasmedic @ysah@aar(cmmp of the vocal
f 9 d d
e G e el RO H50)

Dependi ng on the subtype of dystonia the synptons
At E?é‘éénftf@k@é MGt a few gaReformsstad l%@th@ﬁt %f&i)lsﬁﬁﬁé focuses on

SV IoBco B aRIoEnt P gatonas R 5 teptecdutd KlitSsEhiny by
bbetihtirctedh (Hsiugr @het dlhe2@02r Baithiuwm 86RiA0is administered
'OEGﬁ@" iﬁé@ l@é %ﬁ%ﬁg % g ta?lﬁ'c%tugéé %Cl{éfa)(aﬁgﬁ O?Yh%l ?ﬁl{%% s fopgeveral
wbeeks: | Blse itréatonent) hessteviee aepeatbdyr@gglarlyo ddle ngkqmla‘(s o?/ the
hg\%éy RS ek Cﬁmé’rpét%%? rHe@EI %t P8&id&inch ofos'tﬁé‘ toxin due to

stoni a, n lised and t
a@se @@@ins& sa%tgr@& i an%@ecuﬁ%ﬂ waencqrgﬁt%.a&eas of

th(et isodyi drel éﬁéde@([ﬁ@ﬁﬁépépﬁs po0ef PR ettdle 2epg).i d) ,
appendi cul ar dystonia (crarrp inthe extremties, |ike
the witer's cranp), oromandi bul ar dystonia and

Theaysiadiic pﬂmﬂmbomthardgmmnbsegmemtal and @enemalisedd]ys{des are
ofSbustE T PSS AERRMRCElyes i hachief, £358laynantc
adtingu SABAR aganistonepdrted tee faysiusably HoBuenaesy dyshionies symptoms
(PPt 198 EErakh t Podil GERASE U 890\0) he effect of anticonvulsant drugs
on dystonia is inconsistent: phenobarbital and lamotrigine seems to have a
pro-dystonic effect whereas gabapeniin is assumed o be antidystonic (Richier
and Ldscher, 1299; Richter and Ldscher, 2000; Siep et al., 2002).

A surgical therapy, the deep brain stimulation of the globus pallidus, for severe
dystonia is still in the very first stage of development and only successful in
certain types of dystonia. Most times an additional, systemic pharmacotherapy
is necessary (Krack and Vercueil, 2001; Vercueil et al., 2002; Klein and
Ozelius, 2002).

The mechanism of dystonia is not fully elucidated. There are many hints to a
dysfunction of the basal ganglia (Gernert et al., 2002; Herrero et al., 2002).
The mechanism coordinating the information of somatosensory afferences and
gating them to the motor system is supposed to be impaired (Herrero et al.,
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botulinumtoxin (Hsiung GY et al., 2002). Botulinum

toxin is admnistered 15 locally into the affected
wW@r@a/oaesa7 causes a rel axation of the nuscle foPCHEREO&D06989

weeks. The treatnment has to be repeated regularly. The

weak point of the therapy is that sonme patients

devel op a resistance to the&oxin due to antibodies

rai sed against it and that it cannot be used when

ZQI?ﬁabg(é@lae ﬁiqyﬁr; tcgﬁs&{)g}' b%glg E?mr%o&?}% s(rlakg %%l‘t gboﬁf 80 % of

gm&hm@dyﬁpamswewlopa@mnchseqndo @@ﬁ@h@){lﬁablﬁjWIth a different
I
dg%rt%lbgcﬁ d[?e%ne anch r(g’?ld Igszélgcﬁ get)dbép 1996) Durfehtly 13 different forms

rgic of en, na
of, Y stegiacaBA @ GhsHNELIShed o o @enste hpst Z%Y%onl%f pencl13)
(M&ﬁwté?'itl N0 200R)( Aajthe rﬁﬂ&?on(ﬁasebeerl%uﬂé’d\»ﬁbrcihree rare

O e R G R 3, GE.03ghe Whonsve ope
(Treyagtrajan; @0®Igens to have a pro-dystonic effect
THEHTREr YRNAREF tidhe) f F3BTB{L By BPrit I3 PHE T foy geary
defingsl animal modetmaf dystoria KUBG‘@nntaﬁ@rBWtert 2@0%eep brain

stimul ation of the gl obus pallidus, for severe o
dystonlals still .in the ver hrst sta
ot

Apdigly sasaersante ighly fuevaleat with; an d@?&egﬁwq {nsidenge world-
MBEStBEHzQ)dldéé‘?ﬁnés m sl régtied @zathe Bvst effective drugs for the

wBBST\A D GOIEETS SBOUME iest Prand dhlap ATKOisastivity.
Holever ciheyi alsuosfhai\ysmdaswed sideseffécts| wuehas diedal. sedation,

Igé]%geﬁ %ﬁgegﬁg%@bf&@l taﬂm%a%g e‘i‘%[éﬁéin%hﬂopa%’u,ﬁ'g%og%é?éctlon
Meiiey pusbhemns sarecalso dheadevelopment af tolaeancentotheir therapeutic
eﬁ@é’f@té’rﬁ?m@rp‘btéﬁtfag BR %Bds§ ra(e éﬁ?a henGufidiiie 1996 0Atack,

stemis slippose e i npa Herrero et
29 )2002) Dyst oni a may be caused by brain trauna or a

A?Eﬁ)op ol a%gét cﬁa%so/&o% éﬂ T&eﬁegﬁfﬁérﬂ”bfi gfégyr are the

5eemto bein erltab e wth a
selegtiee sErofomiee r @rcpiakPainhibitans (I&ﬁRlﬁynThﬁseoﬁrugs are well

3 ff f f '
etebliFi 2 antbRpEEgania Ardoa: oY B Py sHde-pripgps of
béiRiisz@pldeSZaldrugs tal@@Ake of doed @b(mé,abmtomeha’& ot of their
identified for three, rare subt ﬁ%&t% ener

agyighgiand antidepreseiiecefadiare a As of %lp@@erapeutlc
b&AEHRAAR &Nal.249bb). Besides, their therapeutic use is affected by

weight gain and sexual dysfunctions which leads patients to discontinue the
therapy (Perna et al., 2001). A combination of the positive effecis of both,
benzodiazepine receptor ligands and SSRIs, could serve as template for an
ideal anxiolytic. In conclusion, there still is a high need for an idsal
anxiolytic.

One attempt to reduce these major side-effects of drugs binding to the
benzodiazepine recognition site at the GABAA receptor, namely sedation,
would be to develop drugs being highly selective to certain GABAx receptor
subtypes (Costa and Guidotti, 1996). During the last years pharmacological

and genetical siudies revealed different o-subunits of receptors being

responsible for different behavioural symptoms induced by benzodiazepines
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The genetic hanster nodel of paroxysmal dystonia is
one of the few clearly defined ani nal nodels of

waelyasonisa’ (Hanann and Richter, 2002). Anxi ety PUCHBPIO4/806989

are highly prevalent with an increasing incidence
wor |l d wi de. Benzodi azepines are still regarded as the
most effective drugs for the/treatment of anxiety

di sorders showi ng a fast onset of the anxiolytic
(ARicky2003). However, they al so show undesired

Si deagfects such as at axi a, sedatio

kel | .
ThdScApal- s ConfFiEsDaeRie Sisndendied b mediate the
sbPé Céﬁc?%nt{\f%h%ls%h?tb% iR 8f §hé Eé’ni&ﬁaﬂéﬁﬁjb?ﬁg@&ta and

erance err erapeutic effects an
deeﬁhtuw% oCrdstagi adlusd., (2000;a Dubinsky! @bt al., 2008); GABA.

5 3R R ST B S B e
biyehatizodieepitddivhie %IpﬁlﬁiRlaﬁd alﬁhasasuﬂwunﬁs coihtaintild receptors

establ i shed as anti depressants and uce nm
WArg eSeary ke mp@@ﬁ@i% far Bin ﬁ@éiolxgwcﬁcta\gtyt of g?eaﬁ?c@%\pound

ciHdd ggeé&py eand%u.(g&ﬁb'@be PR%eEt &f , bbe DY Db sggvbhas ango2).

anti ressive are a lrmting
Hdveavepethe nsubb«p@f specifinteffests af .the mdlmlm are not yet

B B S Harb S8 RS S BYeltBL A NEIch 6 he role
o‘ﬂldﬁ‘ge?éhtt @&mm?\{vﬂw l@pﬁatrtheewf fpﬂb?t@d l]gy g@ﬁct tAat in addition
co Il natl on O e SItlve e Cts O ot

tp diffesant-alepamubrpis %ﬁfﬁq diffegaipde aﬁadmg’a %tnwwtsseérweﬂ as

a@%ntfoﬁ'ﬁpls‘iﬁ%rﬁt@,raﬁﬂlrbﬁﬁ bgg@?ffdé Odoittibute! @ocﬁ’ét& iRy, Some

there st ne r an 1 deal anxiolVytic.
fiodingst irdipatet dhatedhee setatiee neffant of dibeetblemzodiazepines, for

5" e b AR 8. 35 | SRRFiiHGRuS chfaining
réeasbp @udtygz@s bbeibygabitigibhyl sedoh@hismes temdC éidtadiph@ARAvbunits

splely Pl Séaoényna&%%éﬁaé&%g% Natehati 2abzb Lava et al.
ST [ g e g
adyninistration af dmzmm\aad letharo 33 notreesy)) imd 2-glifunif-metant
RELE LM, TP 358 3 S5EEEF o hod 3 oot
alfADO (BigHd adfi segation)sdsuseddby the administration of both compound
was found in alphai-, alpha2-, alpha3- and alpha5-subunit-mutant mice.
This lack of knowledge of the function of different benzodiazepine receptor
subtypes which are heterogenously expressed in the brain is mainly caused
by a lack of highly subtype selective ligands for different subtypes.
Nevertheless, based on the above mentioned findings made on the basis of
genetically modified mice with compromized alpha subunits no longsr
capable of mediating the benzodiazepine effect, several companies have
initiated research programs to develop benzodiazepine receptor ligands
selective for both the alpha 2 and alpha 3 subunit with reduced activity on
the alpha 1 subunit. (Low et al., 2000; Griebel et al., 2001). Few compounds
of that kind have been described and the degree of subtype selectivity
seems to be rather limited. The functional selectivity is achieved by different
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Quidotti, 1996; Crestani et al., 2000; Dubinsky et
al ., 2002). GABAA 5 receptors conprising al pha

wo submisss shoul d play a part in amesi a i nduckdI/Bp2004/006989

benzodi azepi nes whil e al pha2- and al pha3-subunits
contai ning receptors were seen to be responsible for
the anxiolytic activity of t+8ese conpound cl ass (Costa
and Guidotti, 1996; Low et al., 2000; Dubinsky et al.

dQPaas &ﬂobﬁmn agbﬁuswhswnﬁdﬁmﬁfdlfrécéﬁtmctlsopfe le, the
benzodi azepi nes are not yet io fully understood

Suh&a@cesSla HRowas elewn 69@C§dwlt@|%@>§ﬁlﬁﬁeldr149'ﬁ9% partial

GRHBIE gl S5 Bl 2 94 A 8o Rirtors whie g

mﬂph@ﬂ%b;tartlat sgenistic dcfivigr ennvalpha 2 reoeptgaasraad ﬁmﬂmctlslty on
as addit i onal sub nlts report

FA B toseBtes Rbisayerstityndesdas il Subbine selectivty,

hblwverr Ry Qe ré@araftfoesha,%aédr@gnbglnéﬂdet@zwmcﬁefeqm@r a high

is instance, is not exclusively nediated th )
degpemiof aativatien irthei recegtarsc Epr @ﬁ%%fwﬂbgtle% than 50%

a%ﬂ%ﬁdr?%ﬁl:laom nglg\tlr?d? vxﬁi'i‘%c“l‘ b ﬁérﬁ’%%’ec’u%&b%’d‘%rfi_ét’ssgé ah be

a pre rolelnaaxa att
saeazm figlmalien tte phper B @jebal eidalt, 12001t Ade dissusdion is still

o Wk Dbt o S inioh Sl 1 baRST 15 AR LA bLP Bven
paktidl o s 8BIektive (ﬂfﬁétSZQucEﬁ %@ (rhigERE e havet Be@n'f@ﬁﬁd% be
recept or act|V|(t drop of |oconotor activit

[ 6}{1?

sedatiye T paiients C&a%@@d Bythus semaifsnauestionable whether the
sggwmﬂﬁﬂg%ﬁﬁ?%%ﬁg?hg{r%m ﬂﬁﬁﬁﬂgﬁhgéndﬁ Bh\8Svity for

had-'su
dlemnlbﬂdmstlm‘ alpha ¥ sulsunio Desbltdlthifsefaenbtmmmaldim@thiaesame

RS Barmere et Mrkeltibn 13985 2T T arkl Shy Bigeiosed
NBUWDICORDRPIC G | Mﬁnéalgaé?@obﬁ{en@' aénweiﬁtfr@ﬁbmepeésearch and
Nevert hel ess, based on the above nentioned findings

deyelepaent rmowwnsofavieg‘éﬁq@%dl@ &ty Infrmatien, A09S; (Faadacre et
aﬁggﬁg% ng%ﬂhb?rg@ at U Bl %nfﬂo# S/ecﬁ’éh\?&%@ {T?ntﬁflpated clipical

enzodiazepine € severa
phafile anu picveedor s sadativep endrroteree ofleddictipe potentlal (Atack

d tive fo
PR F e ke SR LOGe st tmalet rodisss dopsbeRdimgde to
date HE@eI@?nfganéwS&@%diazddWéVréée;ﬂbr ugaﬁ@@ eéBécﬁ?élﬁ) with high

Few_conpounds of that kind have been
Sub@@ﬁ EQI@CHW@Vtﬁéfthﬁfjﬂ@@ dheslipeyiesigeepactheyirple of different

subunits in physiology and pathophysiology of diseases is still very limited,
again due to a lack of seleciive compounds.

While knowledge of the role of ithe subunits alpha 1 and alpha 2 was the
target of at least sorme work, even less is known on the alpha 3 subunit,
which is a subunit with rather selective distribution in the brain. To date no
ligands with any selectivity for the alpha 3 subunit are available, all above
mentioned drugs were designed to be and are at best somewhat selective
for both the alpha 2 in combination with the alpha 3 subunit, de-selecting to
a certain degree the alpha 1 subunit. There are only few studies about the
alpha3-subunit containing receptor. In an immunocytochemical study the
alpha3-subunit is described to be abundanily expressed in the cholinergic
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seens to be rather limted. The functional selectivity
is achieved by differentdegrees of partial agonismon

wo p@swiadenl receptors. For exanpl e, the substaPCBEP2004/006989
SL651498 was shown to act with approxi mately 40-50%
partial agonistic activity on alpha 1 and al pha 5
contai ning receptors while-8ting with 100% parti al
agoni stic activity on al pha 2 receptors and 70%

n@fbhyi &y tHen shizalm) scptimcand Qisduntilcponiing afudidus and the
i ndeed in functional subtype selectivity, however only

dopaminesgiaMeurend phensebsigntianigrarRars Sominadta mhaieas ﬂaese
cen‘sg&gq&% BAI waéilbpéétéu.@aﬂmﬂéé Bri ﬁ&f-@ia%?es Epﬁl ., 2001). On
effe ess an

ts reqdiring Yo aCtlvation suc
theodppamdnargjcl hearans| okéheqrarset@opacta aftine siubstanciamigra
een

aipfa3 *Upnata baibE seam 1o BE FeBRpaitiec yCeiBhach slbypits (the

alpREePiRIbUARL isvabl eBnsitiveaedBenisdiayépinss eivhestas MRNAs of
even partial non-selective agonists such as,imdazenil

alnaaa-sybynlt$ WRRe nob folnds (auyan et ala 1) eNpsaqranpergik neurons
2@%3%cu§tco%w3u§%' FiBes hone AhmuMirL A&ty efbl‘?vtgre ?IRQaS-

unct partial agoni sm can
amdwttbedal@hamsaxuuunm tAll ftlmesedé)ramﬂ aceas gvereeinnphanggative for

i te thi act, .oth re using the sane
a'PEaiﬁb'ﬁ’HHEe?'%ﬁgﬂ%‘?F ?“fi.i@%e Me?&??ﬁlggs) NS2710 and
Sinfliarig itlse serAch&eil seUrBAY Il theraphediow adsiyk le@I®fitabelling

derived fromthe research and devel opnment program o

of
ofivalpbr3-EnBLBitHavhile ﬁh‘%fﬁn%fﬁ omly fewoneurgns Rxeressing dne alpha2
y e (VTS
S R (FSRREES Pl ot ol ). GRSl 5719005 founc
that dhenotast meadoritly aﬁ:ldemtmnmfgmonemmnal in( mmphezexpm%) strong

oG o bR BIC 5 AR 2 ALB ShBA st

wheeeBt pbiH iUBiARs @@p%ﬁdww@hahe rfédi’ém)eof the raphe.
selectivity. Furthernore, ge on the role o

Haveres efthasm siudies Wﬁr% fﬁbﬁ"mgo@tyd@ﬁoﬁﬂ%ﬂﬁ MWWF&@W clear
f | ack

o DB BB ot Bl 4 eI, 0,2 1L
of the subunlts al pha 1 and al pha 2 vvas the target of

wBles RSl SERARG oo BHERANGE ) ERECHoRRL! O RBiibe, o

GABH, altabbARt, ih tHee dbFsl randTmedﬁéleramel b astelsct vt locdlyand
selectivity for the al pha 3 subunit are available, all

nudeve AcedmMbRRY exiigecliWare FrEHi gievalst Nase BeRN afdting In a
miFSliaRRIEHaky SE'RCENYe Auerbach, 2000). This indicates that the

alpha3-subunit coniaining GABA,, receptors may be involved in seroionergic
neurotransmission.

Description of the invention

From the above, it becomes clear that the current methods and possibilities of
treating central nervous system disorders including psychotic disorders,
depression, anxiety and movement disorders like dystonia are insufficient and
at least partly show severe side effects.

Therefore, it was an object of the present invention to provide further
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O for both the alpha 2 in conmbination wth the al pha 3
subunit, de-selecting to a certain degree the alpha 1

W@ awand4867 There are only few studi es about thePCT/EP2004/006989
al pha3-subunit containing receptor. In an
i mmunocyt ocheni cal study the al phaS-subunit is
descri bed to be abundantly” éQpressed in the
chol i nergi cneurons of the striatum septum and

p@%ﬁ‘ﬁﬂe Su G@éﬁd@@r ﬁl‘é‘el tﬁ%éﬂé’h EQﬁtrQOrEé?fgﬁlﬁ‘@E%tﬁnﬁé’l%%s in

st ant| a rs co ereas these
magimals r%c y Péﬁﬁeﬂfﬁﬁ@@i@gﬁbﬁhgman use.
(Rodri guez Pallares et al., 2001). On the dopaninergic
neur.pons_of .t he pars ac of the substancia nigra
AGFHIES o i SuBRESoiie BB st Gt AP as) SR By o
méthracb of itreating lor prepérting sehivali nenveus ey steem sigarderst imcluding

S b
PRYEORE L ARERINS ol SR8, S LRNaichY Sy nor
ps$yehotie aynmt@ns @ssotiaied ’rar@helemntaieﬁsardeweby admmlsterlng an
[ fa

o RTB RS of Bt |2t e IR ImARE AN -S1pRiothil) -

al phal -subunits (Rodriguez-Pallares et al., 2001).
Simlarily, the serotonergic neurons in the raphe show

a high I evel | abel I'i ng of al pha3-subunit®, while
there are oy NgW neur ons expressing the al pha2

subunit (Rad §7z=Gdkkar esget al ., 2001).

Addi ti ona go et al Mg ¢ found that the vast

maj orit ET ot onergi ¢ neiyons in the raphe express
strong 15 al pha3-subunjs - i ore t|vity, but are
devoi d of al phal .-sub@nit ssfai Ni¥hg mhereas bot h

subunits are present in GABAerg eurons of the raphe.
However, all these studies wer e¥ abel | i ng studies and

do not permt any clear view on the pharmnacol ogy

e St YA & for iy Grmmi g hiioromegiT o a halogen
relgicies llR"Iar"mR2 areGadApénderithonfreach, other 4 10y 4eabing aC+ amgcloalkyl

et BARG) RBidGe, BER! 2, 185 BAGEH & s pIRiEHE Pediaue in
whiicbradUii-griup istaptipnativaceplaced\by cbygen, moggn orisukur, n is 0
or NHrfAinas oldiad cd r’aﬁa’rlhp% r FURPY Y 5 16 Aafieht fendéPhefeof.

recept ors may e I NVO I'n serotonergic s
neur ot ransm ssion. Description of the invention From
A@dtﬁ'dmgottﬁthe fprmrtﬁﬁemldhant haathddie fouHd et smbhsiagly the

comgoﬁrgl) 20 formulasi are highly efficient in treatlng the followmg central

nervous system disorders:

1. Psychosis and psychotic episodes

Different types of schizophrenia (for instance paranoid, disorganized, catatonic
undifferentiated or residual) and bipolar mood disorders, such as manic
depression and the post-psychotic depressive disorders of schizophrenia.
Psychotic episodes to be seen with schizophreniform disorders,
schizoaffective disorders, delusional disorders, substance-induced psychotic
disorders (for instance induced by alcohol, amphetamine, cannabis, cocaine,
halluzinogens, inhalants, opioids, or phencyclidine); personality disorders
(such as borderline personality disorder) impulsive disorders, such as



10

15

20

25

30

35

30 treating central nervous system di sorders including
psychotic di sorders, depression, anxiety and novenent
wale@snasss | i ke dystonia are insufficient and PCT/ERHS4/006989
partly show severe side effects. Therefore, it was an

obj ect of the present invention to provide
furtherpossibilities of treﬁirng or preventing such
central nervous system di sorders in mamal s and

m%fgcﬂ%p F&s@?%ﬁ@la@%&ﬁ%@?ﬂ? I{éfﬁ'éréﬁlqﬁrlnibﬁ%we attention

o) esent I nventl
defmwwy@@r@@wwdé\mﬂm@awdb@b@swﬂoad@ﬁtm ¢hrisgmple alcohol
Ridfctonst em di sorders includi ng
al}gé@%ﬁﬁ‘?%‘%ﬁgﬁjﬁ%ﬂm&presmn anxi ety and novenent
di sorders and/or psychotic synptons associated to
2.0¥1bed diseirdials ahdspood episodegdm ni stering an effective
anmount of at least one 1-ar(al k)ylimdazolin-2-one of
formula (1) - (CH),,, H\ (X) N-Ir- Ho NRL NR2 in
Mejor dep)(e$siv¢13di$oo@@'ranchemsode&,ymanic ahikek ynd hypomanic mood

eén%%ﬂéé* ‘Efg@?%céﬁ ?plgédc(l:% \W%er j é&eédt?’{éﬁfc Smahcheli¢ftures,

deeme;ww@m | wigh pestpaniiet ensed ;Rrprner@guabéysnhormdléﬁwer
mﬁ%rarﬁeﬁl‘égﬁﬂleerd@o% abb%i e'&%uh%il'cdu%dufb Whitigldsa disorder,

olinooaiy SHtPouSive e e e aerts 54 Sathy damdern, 0"

nunber fromltoStoapatlent i n need thereof.
'. ' ion, it has been found
vt e conpounas—of fornula | are
hi ghI y effl ci ent in treating the foll ow ng central
r c

C@}Sﬁi’@ ﬁxn%ﬁs{j%mdﬁrr] B%r‘ﬁg edisoggler Zophrenf’é;%o?@’ FRABIAC social
phakia Qﬁdege}ﬂ&f%{ﬁ@ﬂ@nxtﬁt&édtsgﬁiﬁrz ed, catatonic

undi fferentiated or residual) and bi pol ar nood

|sorders_

Different subtypes of dystonia, such as focal dystonias, multiple-focal or
segmental dystonias, torsion dystonia, hemispheric, generalised and tardive
dystonias (induced by psychopharmacological drugs). Focal dystonias include
cervical dystonia (torticolli), blepharospasm (cramp of the eyelid), appendicular
dystonia (cramp in the exiremities, like the writer's cramp), oromandibular
dystonia and spasmodic dysphonia (cramp of the vocal cord) and paroxysmal
dystonia.

The compounds of formula (1) have been described for the first time in WO
97/02314 as substances suitable for treating epilepiic disorders. Surprisingly, it
has now been found that these substances can also be used for an &fiicient
treatment or prevention of central nervous system disorders like the above
mentioned disorders but not limited thereto. The compounds can be used for
the treatment of mammals and especially for human use.

The number of CH, groups of the compounds used according to the invention
is either 0 (i-arylimidazolin-2-ones) or 1 (1-aralkylimidazolin-2-ones).
Examples of compounds of the formula (1) include:
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Psychotic episodes to be seen with schi zophreniform

di sorders, schizoaffective disorders, delusiona
wale@snasss, substance-i nduced psychotic di sor dBCHEPI004/006989

i nstance |nduced by al cohol, anphetam ne, cannabi s,

cocai ne, hal |l ui nogens, |nhalants, opi oi ds, or

phencyclidine); personalityod sorders (such as

borderline personality disorder) inpulsive disorders,

such asmal adaptive aggression; bipolar disorders and
1-phygraf-demnpyhalinpimidazelina?4088t i on deficit/ hyperactivity

gWH@xy AdiBBlgiRoAIdaAsiflEbhen (for exanpl e al cohol

et a cocal he, of e.addiction). 5 2. Mod

t
PERP[‘?“XHC(" W@é@h@'ﬁpﬁﬂ(ﬁ@%& M- ONedepr essi ve di sor der
1 @nﬁhlﬁmp‘h@ﬁ?ﬁﬂ ﬁ@@hdmormmaﬂolﬁnﬂ-dm)&porram c nmood

R graRheRy P i fr o RRath R odes with
1-@ebropaophemyhsatorphaimeisidanalin-2yomehor i ¢ di sorder, io
gﬁ E]%rdiv%hgﬁsd-%r &%ﬁﬁﬁaz&ﬁ‘rsé héaumat ic, acute

tress sessi ve- conmpul sive dlsorder and
1- Ga@hl@mp@emt)fﬂ ngam@thmhea@méagohnﬁ—omxu ety disorders

fhe e Kblﬁ{d(mib@z@‘ﬁ-beri‘e anxi et)t’) di sor defl
ani c sorde ohi |a soci a
1 @ﬁé}ﬂpaopmay -&-@}ygﬁa% L AL el
@-fuordphenylJ-4rraotphylins aidazalind- m?:e (rjmicf unction oL basal
pes of dystonia, such as
1 ?%@#-4%8&3@%@&@4!5@-@%00al or segment al
dystoni as, torsion dystonia, hem spheric, generalised
TPk ciﬁeﬁﬂba‘“fgﬁ@e‘“é 0t fpuention can be prepared
bYc,tE?\PTQ%ﬁSSdiﬁﬁCBHP i Userd 3@ AB1) | bl ephar ospasm (cranp
of the eyelid), appendicular dyst onia (cranp in the
extremties, like the w or o
ArSRRE e errert CoDRuM (5 B Jrd Fapbar B Ul ghborting to
they o padsardr dhvemmbrpalsaxyis(#ajhlcdpphernyl)a4-pT;bm1mmpdeMneﬁ-one
I
(EL! 5, Bl el BB rRE PR R abNT) Bt 130, § bk -
imiglsizblprene)i sorders. Surprisingly, |t o has now been
found that these substances can al so be used for an
efficient treatnent or prevention_of ce Iéral nervo
Theyadrainisiiadiopdd 24 1¢ask ene kempeynd obinrmadd aadsspaeklly 1-(4-
chidibptighyl -4 pipertbindimicizolin-Phene eam bersectethinteusodl vay of
administration of psychoactive drugs.

The compounds are preferably administered in form of a pharmacological
composition in an amount of 1-100 mg/kg body weight of the patient per day. If
inhalative or intranasal administration is chosen, the preferred amount to be
administered is 0.05 to 5 mg/kg body weight of the patient. For the use within
the framework of the treatment of schizophrenia and other psycholic disorders
an administration of 2 to 70 mg/kg body weight is more preferred and an
amount of 5-50 mg/kg body weight is especially preferred whereas within the
framework of the treatment of dystonia, an amount to be administered of 1-20
mg/kg body weight is more preferred, and administration in an amount of 5 to
15 mg/kg body weight is especially preferred.

In a preferred embodiment, the compounds are administered orally or via an
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the treatnment of mammals and especially for human use.

35 The nunber of CH2 groups of the conpounds used
wacewspdissy to the invention is either O PCT/EP2004/006989

(1-arylimdazolin-2-ones) or 1

(1-aral kylirnidazolin-2- onesg Exanpl es of conpounds

of the formula (1)

i ncl ude: 1- phenyl - 4- nor phol i noi m dazol i n- 2- one,

inj}ac%@n gﬁ%{%ﬁ%l 1 9?5&&&@3 lrfdgﬁibﬁt%@,z %Leg ;hz f 1% _mtranasally or as

suppoEsiteryrdy ophenyl ) - 4- pi peri di noi ni dazol i n-2-one, 5
1- (4-chl orophenyl ) - 4 di met hyl am noi m dazol i n- 2- one,

1-.(4- hen noi m dazol i n- 2-
o). dheorOPRRRIS 10 RIRIEPY, LPe das BPRREHOnith common
pHartrkcebticH] ephiarg| excipibatsaorefuxitliagiesi Tihel applicatiod-fonas are not

@*C%“@ﬁfﬁ%% H‘ﬁ%ﬁ e 345%%3#?&9%6%’%?2 i AaTgent

absprption of the active ingredient is guaranteed.
1- (4-fl uorophenyl) - 4- mor phol i noi m dazol i n-2-one, and

1- benzyl - 4- nor phol i noi m dazol i n- 2- one. The subst ances
Furthay, fhie compaundipare admiisigred: ansolereatment ok the described

dlﬁéﬁé%fglg’cli gi;ﬁsléé)éet dtag @ér, ggﬂigoﬁ\%ﬁfé’ubhgﬂ\th DtHép &rﬁ@&uﬁ&luseful

fopfhet R oant o oBiel ispaseR,OF SBHES pladesnThE cositinaion way be
a ﬂ:e(fanuhistraﬁzmln ening) sepapatpadninistrationksioricach 2irog er in form of a
rlpc BOrbing T, Pkt iy cprymon phamaacsufon). exigients or
awxﬂiamzolrheewpbn@tjon fomesaad e icembma‘tlons @re ampt paml vditéin the
fré?ﬁ?ﬂ@ﬂ@gg gﬁ?f&bggﬁﬁ vbhtléﬁ‘%se §|§dﬁ' éiéﬁt”fabsorgtlon of the

-4-pi |n0|m |n20ne can
a“é‘l"?é'&@"@é'ﬂrﬁ 'Q E@arl%‘ d.way of adm ni stration of
psychoactive drugs. 25 The conpounds are preferably

TI, SACBr b eI O G0F 1P AP BEUP i Rt NP RESTE Cpele PRt
imddaizaliny2-ohés cl@aalyeprovetm 1hmme&rm!saccacdmg {tcs thmlnlventlonsare
o590 pEaP BB FEA B8 e BT aEfbdsR o sce
effects wier@iobserved. The compounds used according to the invention are
very well tolerated and can easily be formulated in compositions for the

therapeutic or prophylactic application.

A further subject-matter of the present invention is therefore a pharmaceutical
composition for the treatment or prophylaxis of cenfral nervous system
disorders containing an sffeciive amount of at least one 1-ar(alk)ylimidazolin-
2-one of formula (1)




10

15

20

25

30

35

o the framework of the treatment of schizophrenia and

ot her psychotic disorders an admnistration of 2 to 70
worguokgo4setdy wei ght is nore preferred and an anPUTIEP2HD4/006989

5-50 ngy/ kg body weight is especially preferred whereas

within the framework of the treatnent of dystonia, an

amount to be administered of41-20 nmy/ kg body weight is

nmore preferred, and administration in an anount of 5

t t
o g 1% FUAREHORICHEARYE O3 0057 oot 64 pdgoen
re@ el, R @ndvﬁizaammp@@md@ﬁly of epchinthemnd &walloht @raicycloalkyl
orf L. We@érbﬁ!kyl R[due baRatanarRz areltbgomenk! On eculk;aéne residue in

OB T Bl IoRE e BB sl EOGRS o7 SCHP n is

ocHrdricemds Oeorcd careiia$ nambenfohi fito 840 algatieapin nesd theneof.
forms are not critical within the franework of the
present invention as |long as sufficient absor4pti on of

Mokt peafeiiably, ithey pharreaceutical scampositiod . cordaing d-(4-cllerophenyl)-

4&&3@%‘@@&“@52% lif %@%iﬁ%gggféseggé@es%ggetsngrt | Lor t he

conmbi nation with other conpounds useful for the
TF\é BEe@icaP @oﬁwﬁéﬂsﬁ%sﬁ&d?ﬂm@' @eﬂl%elrﬁ/bﬁﬂéﬁ fuﬁh@rmore can

QA PIkAHIE | SHAPIPEES. USRI FEPHECANGOT | Subgances,
whiehtireatdcessary dr a_\tliviah;a_gﬂdub fopﬂmﬁmlrmhmtl_macrﬂ;a irsuiaeib;e form of
j.es, : . .
o A b RS TBR, BERHR 8 T St
cdrtaimsitbe lactive ingregieat(ehpreferablyt incan amoushgf 4s100 mg/kg body
in | G Y ﬁéﬂ%ﬂ’i p.{ir‘l ﬁo émtéﬁlfeoacfbf Vtﬁ?' Qﬁﬁﬁrﬁéﬁéﬁod gpeé 0s or
e in

rant eed. exa e use acc
par@ntenally (mnntravermusiy amtwms;gularm FHGUIANERLISHA S
clearly prove that the nethods according to the

t 2 t I ffi wh t
MO BRIPTRD (B8 SOBPOsHPTontEne 40 el SRTBUIERY de Agrounts of
25wbe70hngikgebody hﬁelgh’mfmtﬁlde ‘tSEmig/kgcb«Dw rveeitoi réspectively,

oL B FrebBRESERL  one for e ther apeutic or

prophyl actic appl ication. 25 A further subject-matter

A8LorbiN ttBI 41 W'&Q?@ré&t@fﬁﬁﬁrﬁ oft m@gﬂj%‘é?%scéﬂlved

conmposi nt or prop yfaX|
by anoridinché \F@%Iboéy@i dipading o dreveldingacAntig! Agrvous system

dlgéfo%% Inefudiie HQﬁrcmﬁlc%sdr@éﬁé nff@&ment disorders and/or psychotic
syrhgtB as! gggclaclzlépcedago o{her mental disorders and especially for treating
anxiety disorders. Said method comprises administering an effective amount
of at least one subsiance which is a subtype seleciive agonist of
benzodiazepine receptors carrying the alpha 3 subunii, however, is not
active, that means it does not exert a significant positive GABA increasing
effect on receptors carrying the alpha 2 and/or alpha 4 subunit of the GABA

receptor, regardless of whether it binds 1o this receptor or nof.
Benzodiazepine receptor ligands which are selective for the alpha 3 subunit
of the benzodiazepine receptors can be expected to be effective for treating

in the above mentioned CNS diseases.

According to the present invention, selectivity is defined as an at least 20
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2-one of formula (1) O (1) (CH2 HNA - H5 ] R2in

which X is hydrogen, a C*-al kyl, C al koxy,
wao edosloassonet hyl , or a hal ogen resi due, Rl andP@RER2064/006989

i ndependently of each other a Cw al kyl,

C3-10cycl oal kyl or C3-10heteroal kyl residue, or Rl and

R2 are together a C2-eal kyt e residue in which a

-CH2-group is optionally replaced by oxygen, nitrogen

[ A C : ¥

fofl itoleflon, Ty cor@ofifiadon AELARE 19, Bt of 303 el EBA

polestialing respanse ahdispiayediin dhe examples andihe irthpds section
thbréift; ¢.8l anophRZ%t PO fbid dRRIrEHES G TBEC5G.08bRchvif @ahBiBo be

agfinsh 35 ) Teast 20 IO IIETRSIoRr B DO BNty (28GR leeat 20 fold
high'eﬁ affidtyeacdpiepmirrad wsing Istandzrd bindihp! dxpegin®gtprecedures)
. | [ ecessar [ .,a .

it 238 gD FaiRes, 10 % hBeRelBeBRRIFe trotct e ABEREuve
retieptgrhsubizpeuEspatialiy mpefarted mrecompburngls whidhe are subtype

. . ! . ; , |

SOIBURVD 1O recubiorsSatrdRgofe) Mbrid S| SIUH EpRRBLEbR, Mso
preferred arat alphiad 3t 9#btypr sedestives teappandpavhish are not at all
adtvee(WISERIdo/nbEekert anéigANieaAY Ebéﬁtivé GABAUREE IR effEct) on

bcut ly). f I t /
reCBRIGIP TR 1e i@ehs yrad Aiaka h suhdulcd 15 S4B, regpptor
regjatddesbpﬂwr\mie tHeydsing té ﬂ}ié Eehd@r_‘tdﬁ?arbgﬂyEswﬂ@iﬂy prefeJ_red are

SREGL | n e _in .use i :
albG 8, o fpbunfis AE A0 oo b sbBYE RO ESER" P in
adiifiec tackeas pairtial dagynistsofdrdGAPAa reezptors carryingathenglpha 3
SFHESH] P800 8 A1 ANANEL SR 03 AR G an
atplopsh80; fold prpatationaidsalindy) aaain wihespagiat areference to the
PAUEEAGaTSSAY ISR L ook AT SRF a1l
VIR & oo AP Qe O KBRS 85 A ELResk e Corapunds
thatishoee thel eedirece safptivity. dh especially preferred example of a
compound fulfilling the selectivity criteria as defined above is 1-(4-
chlorophenyl)-4-piperidinoimidazolin-2-one (ELB139).

Unexpectedly, it was found that ELB139 and other substances which are
comprised by the present invention act as very subtype selective agonists
for the benzodiazepine recepior on receptors carrying the alpha 3 subunit.
The nature of the effect on these receplors is a partial agonistic one
indicating that these compounds and especially ELB132 act as subtype
selective partial agonisis for receptors carrying the alpha 3 subunit. Also, the
compounds and especially ELB139 were active on receplors carrying the
alpha 1 or alpha & subunit, however at more than 20 iimes higher
concentrations compared to the alpha 3 subunit. Further more, it was found
that un-expectedly the compound was not at all active on receptors
containing the alpha 2 subunits. Like other benzodiazpines ELB139 was
also not active on receptors carrying the alpha 4 subunit. Thus ELB139 acts
as a subtype selective compound activating alpha 3 containing receptors
and with more than 20 fold less potency alpha 1 and 5 containing receptors
and de-selecting alpha 2 and 4 containing receptors. On all receptors
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benzodi azepi ne receptors carrying the al pha 3 subunit,

however, is not active, that neans it does not exert a
W@ 2@niob486ant positive GABA increasing effect OPCI/EP2004/006989

receptors carrying the al pha 2 and/or al pha 4 subunit

of the GABA receptor, regard|ess of whether it binds

to this receptor or not. Beltz0di azepi ne receptor

i gands which are selective for the al pha 3 subunit of

sﬂcﬂ\? Q%éﬁ& ﬁﬁy‘?pfd?eEer%Bt Qﬁ% EéﬂgBﬁn&Xeﬁéﬁéé hO &% strong

ment | on

pajpatistian. of Abe SPABAGNCUCE SUEEE SRMRAReRrip: Biazepam which is
indRag0E | of QYpamaﬂ%fgbﬁ%ﬁcaﬁro@@r@t th etﬁﬁst ré’éifélit dpartial agonistic

Aty RS ot i it Tyl pareiatioriot jha, BAEAY, Tndyped

effecﬁrmhsaslowed dthibenkighesdt ceaoentmtldrhwsied as .cemparedtto the

mp &l &l ifdged @%2@52%88&055593’84@ fifeieice egiffioBhd &t a

swammtmal(@oncantnaéaetof Aotof H0 aMs Therejative panial pg@glsm was
lndﬁ:teeFé(]ngb:S ) the %g!’edtobtﬂ“ed'sﬂﬁgit?fé[)@él'eﬁﬁﬁgy of the present

proce trans unct i onal

CoIERPIINGS @n@ﬁs@@@laﬂh of FhBig gheing selaciive 6‘?'&“%@19@'? pesubunit

thgﬁgpﬁlﬂldﬁ @é@raztgéé @uéea;tscegﬂnm@ NE6 rofe @ham 3ldgbunns with
un

rege 19 BBV IBIoOYARSH HiETBrP oY o BB Tofipd,fgdRatice an

ineraset of\the sampionirtslewbliscin rat brain howe e theomecluamem of this

ool AP ORI HgReP B0 HUFEF bl s B e s ostoc

whethen thisavas selated to @n aﬁ@@mewoé@@padrammms@s@, tsf the
m@@g@?@eyeﬁrdﬁﬁ%ﬁlﬁn% hﬂh% F@t@iIdhOlof thlsﬂoﬂanﬁd?%? ahdYthus

are Tal so su ouncz exer.t
reélel king Aenanomcieast inr é@"@ﬁﬂ'r\ien ﬁ@'@ﬁ"i’%n %r@[torgge re -uptake

mﬁﬁlftbr@'SSﬁm)'cﬁ'tté tﬁéfnd\?ﬁﬁrt‘l‘ovgﬁ%l%cﬂiv& mmrramm withethal dlpha 3
subuni t 1 U1 a oW _a

bhEoRiciEpTa: Teappids i souieuis, A thenpieshliindention gnd
especialyt iELB 130 ahéd nhoy pffecigain thet upsgleciafl seretoamenda a

s@%}g&&%ﬁ@r%ﬂﬁﬁgrgﬁ%ﬂiééqg% \@%@é} hQrin A ?ﬁ%é‘[ $%=LB%39 on the

emaqeilu@zdeval ser@tmmam@tch@@ Mly%aﬁmcb andagvemesrersed by
n'iéi?éilo?f ®f C{ﬁé’p%ﬁ% b EO&IBQ fn'éeré’c%%téle%lod(fer flumazenil

ect|V|ty y pre erred exa

wi kishp Aleekst unﬁraptilcmg, ohoeytogiazepings cWi ih el begzodiazepine
sé#\%itl\!éeﬁe@émm% Irﬁ:lddlﬁé-the one on the alpha 3 subunit. Due to the

s SIS BRI REith 28 SRR EHERY bt he
effaddspAnEEB 18RI dm dhe serotoninergic sysiem is mediated by the
benzodiazepine receptor on alpha 3 subuniis. Diazepam is reporied io have
no effect on seroionine levels if administered in similar experiments
indicating that only subtype selective compounds can exert this effect. Thus,
based on these data it is now concluded that the alpha 3 subunit is a unique
and new target for diseases involving a reduced function of the
serotoninergic system or for diseases where an increased function of the
serotoninergic system is desired, such as mood disorders inciuding
depression and anxiety.

In & second approach, it was tested whether the psychopharmacological
behavioural effects of ELB139 which were not typical for benzodiazepines
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conprised by the present invention act as very subtype

sel ective agonists 25 for the benzodi azepi ne receptor
werooseespt ors carrying the al pha 3 subunit. ThRCT/EP200€006989

of the effect on these receptors is a partia

agoni stic one indicating that these conpounds and

especially ELB139 act as su@?ype sel ective parti al

agoni sts for receptors carrying the al pha 3 subunit.

R e g s
c@lmmmeaS!lmMedrththmmmeasmm agrotonine le\@ﬂﬁenn the brain. All
dﬁ%lﬂ@?é&t%’iﬁ@ Bérdi@ﬁ?ﬁéﬁftg e n%’t ‘aﬂg tcﬁﬁ@%&t% fncludlng drugs

Furt her nore

like Feexpine, a8 %%{?l RINGe theyncreasedin seserming §oe@r¥@%pfﬁw¢§ted
by fﬂ@m&éz@nﬂ é’czrﬁiﬂiwmﬂcﬁr thé léﬁthjd?@t hoﬁ?@@#@d’t ARl é&éctﬁd%b?&ost
was 0O RO ac rece S, carr n

abfieiiele §oeValials o e E6I6E S e AhAY 4 LauBufiiain’ the
pswtmp:h\adnacohogmal nfgprleﬁkehaoﬂ Exhﬂ'laenl @nmdmzepémesamdwthout
A o

etieetsai i ﬂgmaaeem was agministeredc dpt epawiraliony with ELB139,
uﬁ@iﬁé&émytﬁhef ahufésﬁéﬁgné Néfele® BIORDE 188 £ G Be' Sftagonized.

tron ntjati GAF A | nduced_ curren
TE ”i Cﬁeati@&mtmhe tha alnhags subup isran, *Cﬂ%ﬁ'ttﬁﬁﬂet for
d&@téﬁeﬂimﬁblﬁhgptﬁét ?/erg’cd&nﬁé‘rg& spsteRchs dudkctiball e, ?dult%llso
act ), Vi S,.concl uae n
i e NG Slisetkes” Sifh as ayelBde: T, dioh: Shede' fings
indicate rithatbbELBrl 39 eantdb dihees subistaaoed whichharenselective &irf @lpha 3
sumﬁf:%rﬁéﬁnﬂr‘laqazl%%@o’i‘%r Cﬁdt&ﬁt f?{)(%lﬁ%@sem/?ﬂ%% & and
anmcmvu{ﬁ@qb%.rThlmbrag@ mpgﬁ’arumsoﬁ activity is imgentasisip the subtype
seﬁ@%/ﬁv,@sgagrth&ség% fin ee%{ Eﬂ%ﬂttﬁnﬂiﬂlﬁgl}éﬁ?\?ﬁugu&t to
d'?“f%gg Eﬁﬁa§9§u ?Xﬁmpéhe theo pbcRR %'%‘4 @chuity Qs (g9 far
refmuunrramlyhg el ﬁlphfa al mrﬁ mltELBmw%dts r#2s pegdryt gotent
ar C S 0
aRykie bR el FRREY. Bt Soba: b stBluky S, he alpha
2 lmudunit wasveeen ashpreréamanainé fiooantiolytic edffests vath only stdditive
cARFBLAS oA Siia I PR, RE il Hop0EE ELERSY o phtata
aeliveopnrlpba 2 sHbpoits deing se@ctlm fonéhe mipha Fagulwiibf These
d%uﬂﬁtﬂérmﬁdléﬁet hRaf YREtAIPRa OF dubumit %ﬁ&slﬂ%tkﬁnz%ﬂ%ze ine

resulting I n an, increase jn ser %roa]en%rea%e ectLv

rescgpg%ro(pp Pha 3, siyrits is an ideal target ment of these
diseases including anxiety and epilepsy.

In summary, the body of data, i.e. the effects in vivo in models of psychosis,
depression, dysionia, epilepsy and amxiety as well as the efiect on
serotonine levels indicative for antidepressant activity, in combination with
subtype selective activity, open up the potential, that all benzodiazepine
receptor ligands which are selective for the alpha 3 subunit of the
benzodiazepine receptors can be expected to be active in the above
mentioned CNS diseases.

Therefore, another subject-matter of the present invention is a
pharmaceutical composition containing a benzodiazepine receptor ligand
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i nhibitors, SSRIs) or to the now known sel ective

interaction with the al pha 3 benzodi azepi ne receptor.
wab@soespounds of the present invention and esPETERL00Y006989

ELB139 had no effect on the uptake of serotonine in a

20 synaptosonmal preparation. On the other hand, the

effect of ELB139 on the exti8cellular |evel serotonine

could be fully bl ocked and even reversed by

WL S5 Br e AR 1 OF RS8R ko,

Suelh sobstaneps véth Wighselectivibniasdhaaiphad sebignit cag easily be
dé@%‘t’éﬁt Q:"sﬁ]g g\réuué fébh%ﬁédoé}?d %sﬁhﬁeﬁ' &?éeﬁm%%ﬁﬁl Fns Such

type sel ectuvuty f hese cat

S@tgﬁ\sl %%ﬁ@mlﬂfﬁpw& binding assays rasc A ﬁ'fs Q_BEGQUBNSIHQ

bi‘ht’,ﬁhgS 9&@&)@ WHREH) IHbWaL Eavies toTh@i BAssH fon Mﬁ?nl‘aragf frg(r:rtllons
ine rece on_a

oA 35S RePGeRECibA FPofitBh Subuitit oalit nrEbaRIRAR can

badabtairstde fen i celk ilimelsa expressingmants asseinblng naftehatable of

trgﬁ%ié@f %%J)éfué;%tlag ! lg:%t ’fdﬁ%tlBﬂ?fﬁese da?@ébt@‘ecrotmrﬁlgk consisting of

ased on

theo edphalcaubumitt under anyestigationbuire.t alkhaa uni2qud dndomdw in
cérﬁbﬂ\%ﬁoﬁ%ﬁﬁj'o‘?\%ﬁﬁ@% éW%lV éfetab HﬁeeBefdJQCéuMhlPEnd one

t he ser ot qni nergic st em wher e

seas
gwmaea%@w'? Lﬂféfﬁréh Yo et@r%mg@r %tWng ‘i’ §{/'%‘?te?ﬁ'~fr ge for the

G¢Baﬂ\ fl@éepﬁﬂQhs?btyﬁéQdcéhSBéd‘bbﬁath@| ﬂdnﬂgexteeésmﬁl Qlystems
an anx |

d
ofiesA' B pehmhlpAnf r REEInSoRE ol tibraily sUBRRRE. Suen
expireB4iBh Iystéms mayebe hasteria pieasts éoeukaryotic cells. Usmg such

J i .
oBEIGE S48 ARSI Qo UFT 3617 ol SSRABHR 3 subunit and
highsselgctivityioyer the otheri GABAxesepiors eputabtingdhe alpha subuntis
1t he Qr N5, Aldn %@%aé@“i&éﬁlﬂé@ SA! ?é&@hgénéorr@yerﬂe 3(H)-

antl - depr essan ts In

FipiiEepans o ihetrrsil gescabendaniRigends Wb selssfivly for

ingbidichl ARAURORRE, 5 by flumazenil adm nistration, the
anti-psychotic effect was sel ected as nost appropri ate

to evaluate the role of the alpha 3 subunit in the
Sinsy dienzod ranepiic (pasgitopligdndsecat aELI&@onlsts neutral ligands

I t se 3. .
RSBt A4 SC LRI by ol licPgontty
aganists arawelhias mabamms@: Sueh assay® manbe |aomomfte|qi bmdmg
adde338sing the binding of 3(H)-viuscimol as read out, since agonists as
well as antagonists and inverse agonists affect differentially the binding

characteristics of Muscimol.

A different functional assays which can be used io ideniify the intrinsic
activity of benzodiazepine ligands is based on elecirophysiological
techniques using either Xenopus oocytes as expression sysiems or
transfected cell lines such as CHO cells fransfected with the respective
alpha, beta and gamma subunits as described elesewhere. Again another
functional assay may be based on transfected cell lines exposed to GABA
and the compound to be tested, but using the membrane potential as read
out for the receptor interaction. The result of such a stepwise screening
approach is & compound which has high selectivity for the alpha 3 subunit
and which may act as a full or partial agonist at the alpha 3 subunit.
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i 0 unexpectedly the anti-psychotic effect of ELB139
coul d be antagoni zed. These data indicate that not
woriog/00486¢7 al pha 3 subunit is an ideal target fBCT/EP2004/006989

di seases invol ving the serotoninergic system as

descri bed above, but also for other CNS di seases such

as psychosis. In addition, 4dese findings indicate

that ELB139 and ot her substances which are sel ective

for alpha 3 i subunit containing receptors are potent
Sugtx Balegeptos ligandi cangsownd omyaalksoaantiasoa\nariainagonishivh at

IeQéthS fﬁﬂefBWe‘r”Efﬁlfnt@% Ity ta}ﬁpl‘laS 1 &hé& @qfaéﬁ@ﬁ](ﬁ R?A receptor

sel di scusse ?
qu'ﬁéﬁfeﬂhéo athen al @%Lﬁ’bumm atningi 6AG e fecapioEaddsferably such

r@fmbat.célh%oﬁmdsﬁw%mhsa@hl w-én(awmqeaiame-z-one of

S B Bt LR Lhphe 0B oo Br by,
sughfph@Erinactotiddh €oaipoisitioh contains tthe So?pbanﬂ Wi, (Allt-uuiomhdmgl)-4-
pigeTdlBY Bl i 250 3E1 Bl SaF STHER, i 8 p kB8 afid Sameticpes
adsvigabhe thatotheaphdretageuticalesampositiarn gontainsniyrther emplents or
alﬁﬁﬂfdh%% 34%.'?5 tﬁé %%p%sﬁi‘é?i‘ﬁ%int [ Qﬁﬁél‘%réﬁér%@tfbi’ ﬁalfe‘i’l‘teﬁaFSr for oral

uni t data f er|n|

adawprsarayogdu&ﬁ deseriRed akovRe @zquﬁeaefep. 19amalia t@é’amf%}ehbﬂfe the
a’ﬁehth ﬁa§ gégﬁ flrictol b?e aujm effdedle cﬂ@deg?ﬂthé ekctivén eompeanmnher
i seas clu anxi e S
prélaiatt §6s9sS Ba e et SnatEcRitcdrsriRsifT Yo ¢ 1o, 0
mgﬂkgdeMygﬁelngn‘rﬁ)m 50 m;t_;ékg bedy m;ghﬂﬁm‘ttmtmentepf $chizophrenia
arf&ﬂ‘}thgp ﬁbﬁ%%éi@%ié’@sl saérg.rri] ?Ietg ?0{ @gfkgoé} a’g:otsf‘é ?rﬁg{/?ﬁg'; Bde weight
for redinentic dysionta. subt ype sel ective activity, open up

the potential, that all benzodi azepi ne receptor
gands which are selectiyve f ha, 3.sub

SYarE PRRBYRLSR AP BERR 5y Ut fop dreimaat 86 cpattgL nefious
sy@t‘ém\tﬁscbrﬂe&sh@nc& rabiy foroneating\Ssybhesss eepredsion, dystonia,

eRliRpRr andamEtae Aer il A AR haBirsdiatel an cont ai ni ng a
benzodi azepi ne receptor |igandwhich is selective for
U i P Binc i RRIAA ePM O erbeake Beinga 1

exslibselectivapositive |affests @@t%@éﬂSQ@ﬁﬁgW&h car CHBENEY @9t be

tr@dted A@HE I 80aitti e BrPadRLEhRIES receptdt ligands, i.e. depression,
psychosis, dystonia and related CNS diseases with a special focus on
diseases which can be treated with compounds exerting an effect on
serotoning levels in the brain including depression. Such compounds are
also claimed fo exert effects in diseases which can be currently treated with
benzodiazepine receptor ligands but at a better side effect profile reducing
the amnestic, sedative, hypnotic, addiction inducing, muscle relaxant, and

CNS-depressant effect of benzodiazepine recpetor ligands and the

development of tolerance. Such diseases include anxiety disorders,

epilepsy, sleep disorders, and other diseases responsive to benzodiazepine
freatment.

The invention is further explained by the following Examples and Figures:
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systens can conprise receptor binding assays as a

first step, but using 5 binding assays whi ch however
whaws/0b436be based on menbrane fractions cont ai PCTEP100€006989

respective GABA receptor subunits. Such preparations

can be obtained fromcell |ines expressing and

assenbling after stable of~ 2Pansi ent transfection the

functional GABA receptor conplex consisting of the

TQL’%%&%BW under investigation, i.e. alpha 1, 2, 3,

I'R"7 0 combination with one beta subunit
(perferably the beta 2 subunit and one gamma subunit,

%@Bg&gﬁﬁ’v ] g?ﬂsélfgdu%taﬁm‘d:bu rtratveuéd di étél‘é"o@fﬁeds QHifigf Obther
SRS eIae ek sl Sty BIAE B £ Pk Skl dmiiteed e 10

miduted gridt {d el femairitss. Such expression systenms may
Haam T el ol PR 1B S R C0RRAS fras BUPhiSEALbo. 1
haupprior3tosteblnistgnificainhiayborted] ¢x10.09,t ySlgmﬁfsath@ asniyet p<0.01,
“?f&@r&&ﬁ%tc%ﬁo %P'#‘Qrgp 3ﬁﬂ ﬁﬂr o gc?‘éééﬁoﬂﬁer %<0‘b5

can be easily Ident I gand may
3(H)- Flunitrazepam or other well described

P o B P eceptar I qands, o
b'%@r Q@%ﬁq is@- saqcﬁfms)?lfqal b4 Shlh A 'E"Qﬁ?'&fg%!ﬂldé’tst“?"%ﬁﬁt“"@’ was

pnﬁxmtse agoni sts, a functional assay is needed to
identify agonists as well as partial agonists. Such
assays may be a nodified binding assaK using the
Figurei 1g=fisict 8 B 3MO0dB8win &4 Tr relehssuin the stﬂaéuragﬂma@t S

SGFRALE1S1 10 3880 RSB D10 BAPShaIA ¥ pafnt o
measdiasgl leval g%/ $Er en@ari uﬁgM)orramgaH@aythMQ% p5%0Be

used to identify the intrinsic activity of

i e ob Eagt SO S8 o siinie SSleass iyt Figium of rats
36&{1 MSE(D@%%Ma@aﬂMSiiewd gypst lfag’?t g{je %h?ﬁaiﬁpement of
nfe%gd&ﬁg?&é@i%ﬂ%{%@%?ﬂ%ﬁb %gm}gnzubuni ts as descri bed

el esewhere. Agai n another functional assay may be
FRIRE%S:OW HdiS Refl F64drding 8! df HER $D3cedhes8Préssiftg Rébombinant rat
oif2y2 (i=1-5) GABAa recepiors. Currents were normalized to the GABA
concentrations used in the absence of all different drugs. Increasing
concentrations of diazepam (4 ), diazepam + 10 uM Ro15-1788 (A), E131-139
=), or E131-132 + 10pM Ro15-1788 (o) were co-applied with GABA
concenirations about EC.. Error bars indicaie the siandard error of mean
(=SEM) for 4 cells each.

Figure &: Effects of ELB132 (= E131-001392, 10+30 mg/kg) on the time spent
immobile, the duration of swimming and the fime span the animals tried to
climb out in the rat forced swim test compared to vehicle treated controls. (*
p<0.05, One Way ANOVA followed by the Holm-Sidak method). Data are
presented as mean + SEM (n=10).

Figure 7: Effects of fluoxetine (10+30 mg/kg) on the time spent immobile, the
duration of swimming and the time-span the animals iried to climb out in the rat
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and the conpound to be tested, but using the nenbrane

potential as read 35 out for the receptor interaction.
wabh@soeset t of such a stepw se screeni ng appr OBCTEPR04£006989

conpound whi ch has high selectivity for the al pha 3

subunit and which may act as a full or partial agonist

at the al pha 3 subunit.Suchzb"receptor | i gand conpound

may al so act as a partial agonist with at |east 20

foég%éij sbvﬂﬁﬁés@&éh@b?éﬂ {d’v{eﬁ'i‘é eﬁh@gﬁdl FIs. Oﬂé@ B e, Wa

ANQéé%ifqﬂowqi Eyéh%thiqlms%l@ﬁ m@hﬁa Pata @ggrﬁea' 0 3 @sgpean +

SERN{rA103, an 1-ar(al k) y!im dazol i ne-2-one of 5 Formul a
I as defined above whi ch shows the desired
selectivity. Preferably, such pharnmaceuti cal
Figurpo$8: t iEffect oof ahateptiidolc arp oMiis(1{rducedorpsyehysi-rélated

I 2- ELB139 Furth t
o BT B | ree aci sabl e thai the L C
Twhaseparate itdals acepsiwiwrn.oHaloperidoh{H)uat 0ed regligpi.ept was
ad’rhnrﬁ‘é’:ékédd ?Q' ?Qﬁ{ gdr“gqs‘f%ﬁé?xs@\/bﬂfﬁl(iﬁg ag@ 5t rpr or to test

epare m ni s
w ékggl\ﬁ%%d'ﬂl itiem do dlunsazende(Fs Flumezenj! 1&g %@@g/k% @htwas
adrhirfisterétpRo Siéihcpgﬁﬁ tﬁﬁﬁé’t Qﬁ@rlteﬂé ?@ Obf—‘rr@ﬁkr rg:f f;ﬁ%ds\é%igéﬁsm min
Pl L3818 AP dieaa B Sienifen Facantrg) (C):
pIM 06T e ody**#e«@B010or 5 to 50 ng/ kg body wei ght for
treatment of schizophrenia and other psychotic

di seases, and 1 to 20 ng/kg or 5 to 15 ng/ kg body
Figeirg®: Bffedt of ELrBe’la‘&QmmMP@-BO(]yinm&chpsmhmsis-related behaviour

' j | f t t t of
a’é@ﬁé?@fﬁﬁﬁs‘&@bﬁ?ﬁ?ﬂ lerRIdERe pref erably for
EkB 39 iah gO0pugdigoros W&ﬂie%ﬁf@@é‘?ﬂ@i? Hyspder to teshi Flapazeai @t 5
MY b iras ’E“*@E”*Eﬁﬁ""ﬂ ?22@“ o IlChCB01 R O bhgha Lp.
WET oHER 10 i HRTol dor e ony EiEitiRaiisy F&Rotyped
srdffingr dtha szkeradhy;maa andraiexial grershiowreas nesaredStiM. [Sighidicant

1| akd Qdi '
o] BOUEy S EARR "G B REREL S a o ELRse group: #
pt).02ases with a speci al focus on 25 di seases whi ch can

be treated with conpounds exertlng an effect on
serotonine levels in the brain |nclud|ng depr essi on.

Figyes d8apoukfiechiaf FLEJI38 annddi<9 1cndbceds peyghosisrrelated
béHAAAFEIIVS &/ cFaMille b WILhRehY ih FaRbROra04 t h

ELB139 at 30 mg/kg p.o. was administered 1 h prior to test. Flumazenil at 5
mg/kg i.p. was administered 20 min prior to test. MK-801 at 0.1 mg/kg i.p.
was given 10 min prior to test. Effect on MK-80i-increased aciivity and
distance travelled are shown as mean + SEM. Significant to conirol:* p<0.05;
significant to ELB132 group: # p<0.05.

Figure 110b: Effect of ELB139 on MK-801-induced psychosis-related
behaviour and its reversibility by flumazenil in female rats

ELB139 at 30 mg/kg p.o. was administered 1 h prior to test. Flumazenil at 5
mg/kg i.p. was administered 20 min prior to test. MK~801 at 0.1 mg/kg i.p.
was given 10 min prior to test. Effect on MK-801-increased activity and
distance fravelled are shown in 5-minuts-intervalls as mean + SEM.
Significant to control:* p<0.05; significant to ELB139 group: # p<0.05.
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benzodi azepi ne receptor ligands but at a better side
effect profile reducing the amestic, sedative,
wWhso04867 addi cti on i nduci ng, nuscl e rel axant PCHEB2084006989
CNS- depressant effect of benzodi azepi ne recpetor
i gands and t he devel opnent of tol erance. Such
di seases include anxiety di23drders, epilepsy,
di sorders, and ot her diseases responsive to
benzodi azepi ne treatnent. 35 The invention is further
E%%gpgﬁ%ed by the foll ow ng Exanpl es and Fi gures: The
Fi gures show. Figure 1. Activity, total distance
t V t iffing, other stereotypies
1éﬁ§¥§b%ﬁ?§péyﬁﬁgﬁﬁﬁgﬁQﬁﬁgo.2 ng/ kg MK-801 admi ni stered
i.p. 10 5 mnutes prior to test in female rats.
1 Hahapegsdol was adm nistered i.p. and E131-00139 was
admnistered p.o. 1 hour prior to test. * significant
to control p<0.05, ** significant to control p<0.01,
Feinglal Wistanrats qCelo rQWI§ BR)Chdlek, Rives i Sulifeld; @ermany) weighing

144 Bt G 58 BB, 18y D18y iy gancer
conditionst insgroyp gf five on atii2l h lightédaykicycleaffightom iad Y608 i) awith

ChleMi LY pres ' e Sunifef t 4@f = (k3
a@nﬁ%ﬂqﬁ' ?e egségi ﬁ!b:qwe(ﬁse? ?ufsat %rﬂngf iwrﬂgt g@i sgé%i‘rarg%g%mbl_l’
SeasiWestialen)ard waieri stered i . p.. Data are shown as

percent of nean basal |evel of 5-HT (nmean SEM; * =
significant to tylose, p<0.05. Figure 4: Effect of

E131- 00139 on dopanine release in the striatumof rats
1.30CHehlical&131- 00139 was adm nistered i.p.. Data are

shown as percent of 20 nean basal |evel of dopam ne

(mean SEM. Figure 5: \Wuole cell recordings of HEK 293
E 2108189 pi-&sshiogpharybrdipiparidineimidazolin2-one; IMYY  2ZX875) Avas

. [ 4
a8 LG by USRS, METPeAE {48kt chopRenfHidhydroxy-1-
pigenidiayv)1int4-Bugiopgeny )donvtanenat s 5,9 azwpancbigned by
refibpR&RAGHbH Sermbf§S N80 1El@Zodifphd) MWT 337.37) was

b

Ol R ,
Lot T, ST by LA ARG e o,

o K@ént at | S a
GetraagarAll ethep cheficata nséSkidre bbtaided fbhsSigmed-Aldrich Chemie

GmbH, Germany or from Merck, Germany.

sl eep

1.3. Drug administration schedule/ dosage

Applied volume:

0:5 mi/100g
substance | Number | Dosage | pre-treatment |number of applicationr Route of
of administration
animals .
[n] | [mg/ke] [min] [n]
MK-801 17 0.2 10 1 1.p.
E131-00139 6 30, 60 60 1 p.0.
haloperidol 10 0.5 60 1 J ip.

1.4. Preparation of compounds:

E131-00139 was freshly suspended in 0.5% hydroxyethylcellulose so that an
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o Figure 6: Effects of ELB139 (= EI 31-00139, 10+30
nmg/ kg) on the tine spent immbile, the duration of
wQeos04867 and the time span the animals tried POI/EP20H006989
out in the rat forced swmtest conpared to vehicle
treated controls. (* p<0.05, One Way ANOVA fol |l owed by

t he Hol m Si dak net hod). %3are present ed as nean
SEM (n=10). 35 Figure 7: Effects of fluoxetine (10+30

afffnfitag8h difink o770 BAAD100 WAL, Bachd f6lieah 30bSance and
desgt Halapesdehtinjecien %ﬂlml@ﬂ ewas cdligied ewith oSaling g that an
adrﬁﬁ?ét}_ﬁ% (Wéuﬁ%éscf 65 ﬁ\f/@0§5g v@éeréé%}’\e&'\Wé é@deﬁ%shhﬂere

ak net hod are ent ed
plaied P 5 FTGEREIE: SET9IoCRoIBe nalhpauig) IgRIng. procsdires.
HidiroRPSthiieeaese paxcobaicdinrdistilleddvatehavi our in femal e
rats’ Two separate trials are shown. Hal operidol (H at

0.5 ng/kg i. p. was administered 60 mn prior to test
when given alone and 30 mn prior to test when given

1_F?Eggg}@§%gbgjgghﬂ@zeml (F). Flumazenil at 5 ng/kg

_ nistered 20 mn prlor to test. MK-801
at 0.1 ng/kg i. p. was given 10 mn prior to test.

Tlﬁ@g:)@hQ\FlSutsi'ﬁG\ﬂ’Ee@ @ﬁ@Nw‘ﬁﬁMan‘t’a it MREBO 1t ie g@x@rauv accepted

~k * % O
agpf am‘y@ld}f RoxChes E@Woépgeqtﬁj ies, elayperactnwty and
atbﬁi@ﬁhlrétsraﬂer&?ﬁtﬁbpérﬁom&lefdmmlstraﬂwn by flumazenil in

LSRG 5o SRS P A By el TR PR RIS RSE B
Hemiiurg, sBemeahy}.0Theé testrarea copsistest of a/xqmdaareoa 1454 /48,cm)
wlth ﬁ dot\é@ﬁ\/egﬂel\éﬁfé afs@ \ﬂéof {?O‘ Qﬁ Jf Peldidf whérel Bt c&ﬂd %e%g ove.

ced s er stereotypi
Hanmntal mowe@aatmwgrg recarfegey 3%|";jfﬁr¢d ehptocells @rranged along

th%OBBﬁéljn of B56h Qwall of tReCardha, \fe*rf"cEa‘FQnQ%meﬁﬂsg(rbéhﬁgs)t were

ect

ELB139
reeRisRSDY A RACASDIE RLRLE Hﬁw%ﬁﬁ@%&"&?@%%% Sotie floor.
Thadolidwing rafictirsidrg gablretabeind compuderapegrams”AsiMot”

(-%]g’aq:ﬁaﬁéy&%%&w was adm nistered 1 h prior to

active time [s] and total distance travelled [m]

Stereotypies, divided into stereotyped sniffing and other stereotypies, and
ataxia are scored by the experimenter every five minutes for one hour (12
intervals) according to the method described by Andiné et al. (1989). The
scores of the 12 intervals are added for each parameter.

score stereotyped sniffing other stereotypies ataxia

0 no stereotyped sniffing no other stereotypies ~ normal body control

1 discontinuous sniffimg discontinuous stereotypies falling tendency upon
(free interval > 5 s) (free interval > 5 ) movement

2 continuous sniffing continuous stereotypies falling upon movement

3 - ’ - Almost unable to move

The day of experiment the female rats are placed in the laboratory and receive
the test compound, the reference substance or vehicle at the appropriate time
prior to test. MiIK-801 0.2 mg/kg is mtrapentoneally administered 10 minutes
prior to test.
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ng/ kg i.p. was admnistered 20 mn prior to test.
MK-801 at 0.1 ng/kg i.p. was given 10 mn prior to
wa e®b6/00486T ect on i WK-801-i ncreased activity anpCT/EP2004/006989
di stance travelled are shown as nean SEi V.
Significant to control:* p<0,05; significant to ELB139
group: # p<0.05. 30 Fi gure‘%‘bb: Ef fect of ELB139 on
MK- 801 -induced psychosi s-rel ated behaviour and its
or Ll L
ALBieCbakRhlg, bt e (oSt TRe Rt erd Pl I i by 8F the Fquared
arengnelz 84 R/IqirtTegt APPRIGLYS. JBeRavow deh ﬁnesfaéﬁ d$l regorged for one

hdlri Afftet @abRStn dfmalarat refholvelbard@ the Boxed thrsughly leaned
aé{gﬁw n prior to test. Effect on MK-801-increased

W'ty and di stance travelled are shown in
5-mnute-intervalls as nean SEiVI. Significant to

0 . p<0.05; significant to ELB139 group: #
1'§'<§¥%§.h§<anpl es 1. Treatnment of psychotic disorders
1.1. Animals Female Wstar rats (Crl: (W) BR Charles

r
REQE! yer'nafjacts by dFNidy SRagI i Vatirios (RAIOEA“T ey tost
wag Heed fer laélms#uaf) eRMEPRLSARY: KL< Ogfwas kegapipdag sigRificant.
l'ight/dark cycle (light on at 0600 h) with ad |ibitum
ccess, to food (Pellets, ssniff MR 15, Spezial di at
1'%7%9?”'§%estlv\éstfal en) and water. 1.2. Chenicals

E131- 00139

- (4-chl gr 1): ' igd] DOiL M ' .
T S, GBS TEM s S B8 o MR SohifEmpl reduced
all symptoms dhileeash by VK801 (ig€0.6Q9] as described by Andiné et al.
(1gbg)eri di nyl ) - 1-(4-fl uorophenyl) - 1- nut anone, MV 375, 9)
was’ obt ai ned by ratiopharm GrbH, U m Germany, M-801
Al 89 A8gikgpp-Re E1RIVAIA93signifisanthhfeyeareed Me sirreptyped sniffing,

thei 8tHdrbslepsbihyied and R ShE&ME Kadicdd BybMK-SoMnand distinctly
e e ek R Gl st b Al AL o2t
natredaoy MiK-801-sbrmudptad sictivipt. r at i on schedul e/ dosage

ALEP Hg‘?lgg }SOCJ ‘B 31 %0%@9( swrglﬁcantly reduced all parameters induced by
MIK-801.

The stereotyped sniffing was reduced dose dependently [p<0.05]

2. Treatment of dystonia

2.1. Animals

Experiments were carried out in male and female di> mutant Syrian golden
hamsiers which were obfained by seleclive breeding as previously described
in detail (Fredow and Ldscher, 1221). They were housed under standard
conditions in groups of three to five on a 12 h light/dark cycle (light on at 0800
h) with ad libitum access to food (Altromin 1320 standard diet, Altromin, Lage,
Germany) and water.

2.2 Chemicals

E131-00139 1-(4-chlorphenyl)-4-piperidinoimidazolin-2-one, MW 277.75) was
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subst ance Nunber Dosage prb-treatnent nunber of
application Route of of adm nistration animals [ng/kg]
W paospo48BC- 801 17 0.2 10 1 i.p. E131-00139 6 3PCT/BP2060006989
1 p.o. haloperidol 10 0.5 60 1 i.p. 1.4. Preparation
of conmpounds: E131-00139 was freshly suspended in 0.5%
hydr oxyet hyl cel | ul ose so t## - anadmi ni stration vol une
of 0.5 m /100 g was reached for each substance and
i - ot o
m_sa ?%tg@o%&ﬁgl?@n Ag@djmﬁ‘ﬁl% TBIF':H%;“ (l?ﬂ'h(l\:/%?ulyrr%%ogv etéJS&%? ')A{%ggf rom
SigmacAldrieh Shemie thrabbu Geemany A5 fraet Meptie &GarmenYa
magnetic stirrer before and during dosing procedures.
roxyet hyl cel | ul os solved in distilled water.
2.3 fUQ%BWYﬂ@E‘PQISCB?SBl\é@a??Qe o The behavi our induced
by the NMDA antagoni st MK-801 is generally accepted as

rat | of hosis. M- ' t typi es,
ARYBENGIEIG! (§ ana ot axi a i n (SESAr ot r aper & onea

| ' t ionty of sis R
s%é(’%n?%% jﬂggﬁéﬂ HDBEE‘&[“ Sbsetvhtion rufSbdradt oute of

Ger many) animfiis [ €st  ar eadmristaicd| of a squared argna

(45 ( 4p c | Simu/ikdp protective pfexiglass walls (20
cmof hpight) phere rats d®d frieely noyg. Hori zpnt al

%)

MVSBEE s wer el regor ded by, i nfirared phptocells Lp.
arranged along| the bottom of each wall of the arepna.

Yert] mVengnts, (TEarings) Were Tecorded by a :
Eﬁﬁf@i‘éﬁt al “ro of1503>2 i nfrared phot ocel | sq€2 cm above P

+t he F!Cnr _Thepl £l l

FaXt
LAY T Ul . LB A>3 Ul 1T OV

2.4 Herepanaticreof gomoppunds” Acti Mot" o (TSE, Bad Honburg,
Germany): active tinme [sj and total distance travelled

Stereotypies, divided into stereotyped sniffing
E31d00132 wast seshly ppsrendeshin b%x hydepyetyledalose sonthat an

ad??ﬁﬁ%[n%ﬂ?ﬁt\%lurﬁée%fyo.@ {oﬁp/zgh@wa&,ts rr]éegihe@nﬁ)r_f%wg ﬁ&BsAtﬁnc_:e and
doé%. 3%%%3,%%%%@8 plgced on's mé?gne%%sé:tlrrlrerebefoye ang'cpu?ing

dosing procedures. Hydroxyethylcellulose was solved in distilled water.
2.5. Experimental procedure

Drug testing was performed at the maximal sensitivity of the hamsters for
induction of dystonic attacks, i. e. between 30 and 40 days of age. Dystonic
attacks were induced by a friple stimulation technique: The hamsters were
taken from their home cage and placed on a balance (io determine body
weight), were then injected i.p. with saline (control) or drug, and immediately
placed individually in a new and empty plastic cage. Dystonic attacks staried
within a few minuies after placing the hamsters in the new plastic cage. The
animals were observed in this cage for 3 h, and the severity of the dystonic
movements was rated for the time period 0-1 hour, 1-2 hours and 2-3 hours as
follows, always rating the maximum stage reached within the observation
period:

Stage 1 flattened ears and flattened posture while walking
Stage 2 facial contortions, rearings with forelimb crossing, disturbed gait
with retarded setting of forepaws

t1 Tespedpafniat us ( TappiRadidrionbur eédministration
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scores of the 12 intervals are added for each

paraneter. score stereotyped sniffing other
wWGE@seosypi es ataxia 0 no stereotyped sniffi ngPCDEP100£006989

stereotypi es normal body control 1 discontinuous

sni ffing discontinuous stereotyples falling tendency

upon O (free interval > 5 33 (free interval > 5 s)

novenent 2 continuous sniffing continuous stereotypies

Sf&agbls‘ ng “Qtﬂ‘férfé‘a"l’ﬁﬂﬁﬂhb% so aﬂﬂ@ﬁhn’xﬁ?@%ée&ﬂd@ﬂ@ ohtftoes

of experi.ment e rats are ced
Iaborator@%ﬁh}smﬁf@l%e@@he t est corrpound t he

Stk encemggkaﬁbameor vehicle at the approprl ate time

S%@ﬁloén st eé"@afT@gmyﬁﬁf‘%‘ie&qdo&(g%ye%'hﬂ 'Str"lﬁtéeg eﬁ‘:"Lése”
of the t ewﬁhthegurﬁsnalrfte{qhga?ed [ nr t Pe center e pf ut hef

SBEEY ot s PEMRIS ikl 53 ASRY. Aol RRhE Wit botn
ani mal s ahiadlirsv add afatelirhies biorieally hextended yforwaeh eerected
and dri ed‘]St?rljb ﬁke St 'aﬁélln‘éﬁn&%&?g%@h%%%@%rpyhead

one way a varl ance ey test
used for WﬁGV‘OQd%@(I’ opistsdenYon. P ( 0.05 was regar ded
as significant. 10 1.7. Results The results of the

te r shown f re 1. Haoer ni ficant
Th dineL 3209 DEIRIPs P THa 8 SYepoR. 5ot rpBleRsgYFAatodimed
th@ﬁ@ﬂejrgm efmftaﬂtl Hansters did not pfdg?éﬁé thréUgBQhe@’rihge sequence
- Q( ani r

agtiibpindne iDL Pebu P B8 GURWE Mo BRer 45170
mimdesed by MK-801 and distinctly reduced the total

di stance travel l ed increased by MK-801. At this dose

it did not reduce MK-801 -stinulated activity. 20 At

2.60Stajisles p. 0. E0131-00139 significantly reduced all
par anmet ers i nduced by M-801.

Results were analysed by Friedman-test followed by Wilcoxon-test. P < 0.05
was regarded as significant.

2.7. Results

A first group of animals (n=8) was tested for ocurrence and severity of dystonic
attacks at the age of 32-33 days after administration of vehicle (i.p.) as well as
after performing the triple stimulation procedure as described above. Two or
three days later, the same animals received E131-00139 i.p. and were again
observed for 3 hours and again 2-3 days Iater the animals were re-tesied afier
vehicle administration to serve as post dose control. The resulis of this test are
displayed in figure 2. In this graph, three stacks of three bars each are
displayed. The first stack represents the first hour of observation stafring with
drug administration, the second stack of bars represents the second hour of
observation and the third stack the third hour.

In each stack 3 bars are displayed. The first (open) bar represents the control
response of the animals recorded 2-3 days prior to the drug test, the black bar
represenis the resulis obtained after drug administration and the third (gray)
bar represents the post drug control tested 2-3 days after the drug
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The stereotyped sniffing was reduced dose dependently
[ p<0.05] 2. Treatnent of dystonia 25 2.1. Aninmals
wEpeni4sent s were carried out in male and fenaPE@I/EPHN4/006989
nmut ant Syrian gol den hansters whi ch were obtai ned by
sel ective breeding as previgusly described so in
detail (Fredow and I dscher2,7‘1991). They were housed
under standard conditions in groups of three to five

aoﬂﬁ]nﬁtréﬁ?ﬁ TF\@EH a4 g)dfé\é dgﬁ v%é G ﬁélu@@%tfﬁ réMlId‘ﬁon of

um access t tromn 320 an ar.d
seypaly, of gtageswas oplyydue txa ﬁgﬁ%tloglﬁa ag@@gwlty thednduction of

dy@ftﬁi%éﬁé@(sﬁé% e@éberfent.
4-chl or phe%qugéb4 pi peri di noi m dazol i n-2-one, i VIW

277 75) wasmanuf actured by el bion AG All other
In cliigar eatentusepdenvaent o1 31-004i39 r aas SishownAltdr exért Caerpotent

3.
o AR AP e it ST e FPy e inound was
well talexated tmdano esedahberwama:@e dowring e riokababservation
t I t
e B ey R 1 By Rkt o R e %'bﬁﬁ’caﬁf‘? Pt ihatng 2
lorg dunedigniofjagiionsThe remairing sm\p ,1.6. 0p average stage 2.3 to
sz gﬁ@rtﬁghsgé @g g@l&ogﬁieg%ﬁéd Qmiﬁiﬁ WiRutés Ga;’(ér)/start of the
% h SO
PRI, o Slon 08 WS on oy T s d IRk o E131-
00430hars wregemice and dose. The suspensions were placed
on a magnetic stirrer before and during dosing

procedures. Hydroxyethyl cellul ose was sol ved in
3. dindalyticcandvantitlepressive astpadtyi ment al procedur e

To further characterize E131-00139 the compound was investigated by
microdialysis. The extracellular concentration of two neurotransmitters,
serotonin (5HT) and dopamin, and their metabolites were determined in the
striatum.

3.1. Animals

Male Wistar rats (Crl: (WI) BR, Charles River, Sulzfeld,Germany) weighing
200 to 260 g were used for the experiment. They were housed under standard
conditions in groups of five on a 12 h light/dark cycle (light on at 0600 h) with
ad libitum access to food (Pellefs, ssniff M/R 15, Spezialdidt GmbH,
Soest/Westfalen) and water.

3.2. Chemicals
E131-00139 1-(4-chlorphenyl)-4-piperidinoimidazolin-2-one, MW 277.75 was

manufactured by elbion AG. All other chemicals used were obtained from
Sigma-Aldrich Chemie GmbH, Germany or from Merck, Germany.
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Drug testing was perfornmed at the maxi mal sensitivity
of the hansters for induction of dystonic attacks, i.
w@200b00486¢2n 30 and 40 days of age. Dystonic atPEDKBR2004/006989
were induced by a triple stinulation technique: The
hansters were taken fromtheir home cage and pl aced on
a bal ance (to determ ne boc%ﬁwei ght), were then
injected i.p. with saline (control) or drug, and
. y in a new and enpt
3'%‘@@% %ﬁr@@gsehgt@@;%?:g%&%ﬁit és started within gpf gw
m' nutes after placing the hansters in the new plastic
d%faé ﬁcamjnn?l S }Iﬁj’ﬁ observed in this cage for 3 h,
an severity o stoni c novenents was rated
AriiedivMalmene per | ooofé %/ﬂmﬂ 1-2 hours and 2-3 hours

as follows, always rating the maxi mum st age reached

thimthe obseryation ge I'fla
S'%gﬁ@“‘fel at t eénlg%?a%o St ur e \ﬁe'{reggé tﬁ;x%g St f ac?x%ﬁﬂ&@f%ﬁ&mﬂ
cont orti ondmeikelari ngs with Ifinlel i mb crosking, [n]

@1360&43”@90 gakg W th ret ardedg settl ng of forepawsStage

st+Hf-ened—hindHrbs—so—that—the—anrnals appear
tovvalk on tiptoes in a dysnetric hypergait Stage 4
| oss of bal ance Stage 5 hindlinbs hyperextended

caudal |y, ani S contjinue to | f
3 fkaeparaion gF domisunds ogesrendathin S 5% yrodelMeliose
cdnmmir@mo%tpwwlwwmglwcﬂ 300t(l?5ﬁﬁ00)h| ndl i mbs and
forelinbs tonically extended forward, erected
(Starub-like) tail, alternating unil ateral forelinb
E 80001 39 washfreshlysuspengedind0 556 Sytuyathylceiiglosersg that an

ao%lﬁ%?ra%hs{/ahﬁfé gf’ qﬁ‘“ﬁﬁu Ofgv\&?%‘%ééhe@%r réRid doge. The

covery occur mut ant did
suﬁpengpagrwg@ thﬁC@dgﬁnt%e’naaﬂetiCe sHegL m@@redaﬁé ‘5 ing dosing

prbbéduragl Mym&yet bINIBES Wagalivssivatbimadibillodansteed af ter

45 170, m nu} .6. Statistics Results were anal ysed
3.5yExXperunaRial PIOSEAYIS | owed by W coxon-test. P < 0.05

was regarded as significant.
Surgery

The day before the experiment, male rats were anaesthetised with chloral
hydrate (3.6%, 1ml/100 g i.p.) and placed in a stereotaxic frame to implant a
microdialysis guide cannula (CMA/12, Carnegie Medicine, Sweden). Scalp
was incised in the median anterior-posterior direction between lambda and
bregma and a small hole was drilled inio the skull. The stereotaxic coordinates
were AP = +1.0 mm, L = -3.0 mm from bregma and 1.5 mm from the shull
surface for the striaturn according io the atlas of Paxines and Watson, (1286)
(1). Dental cement (Sinfony(2)) was used to fix the guide cannula and anchor
screws to the cranium. During the surgery rectal temperature was maintained
at 37°C using a heating blanket.

Microdialysis
The day before the experiment the microdialysis probe (CMA/12, membrane

length 4mm, Carnegie Medicin, Sweden) was inserted into the striatum through
the guide cannula. On the day of experiment the probe was perfused with
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2.7. Results Afirst group of animals (n=8) was tested
for ocurrence and severity of dystonic attacks at the

W@ o®s004882- 33 days after admi nistration of vehPCI/BP2004/006989
(i.p.) as well as after performng the triple
stimul ati on procedure as descri bed above. Two or three
days later, the sane ani mat 49recei ved E131- 00139 i.p.
and wer e agai n observed for 3 hours and again 2-3 days

#solltn a@u%%m NBEE 4 &M R@ieﬁ' %Wbazgfzf gﬁ 6,0). The flow

mnistr serve as ose co
ra\t%s(jh wrejn) taliowede e Galleck A@pmy%amplﬁSf pYRIVe20. miputes into

mtdroﬁaw amtbm\harsew.eﬁé afitiedotn t fRRtBAT éonwd} fCRIA/170) at a
t stack,r esents the firs

The fir I hour
teRHORRES o 16 Wi, Ay et RIS AcRHRL I, e Rersion
asangement alidwed thsaaimal toasiont Srddhe witkim adwémisphef cal bowl.

N A
coligstaskionesiablish & stabfeobasat gueh o neurottnaesmttemelease
Tﬁ@r‘é@ﬁéﬁ%@ d? SEW-@ms@ bgeaﬁf@guwgfém mﬁn@ k0.5 %

ar re resents the results obtaine

o808t 9:dn respeciivrly.t was @dnynigjsregard hea mcélgémg; samples

wﬁ@&bnﬁh&tﬁj Pt le2lst P2G hisutés3 days after the
drugadm ni stration. The pre-and post test was used to

excl ude that a reduction of severity of stages was
Analysis afielidlgsates eduction in sensitivity for the

O OBy 5] B A7 8 e RSB od i

CM@U‘@mgranhy wjthtelectocsemical detectiond HRV€&-EHCYsThe samples were
K |
ei;ﬂa Kk Byi aPZORELX %@1 Vﬁﬁh‘é’gt Bét gﬁ?é G@P& B (Agitent

datiqn vvas observ servati on
TostnalRgiesle 1ok BAiRe/cprie AeidipsreAdded o 46 2Adsinutes-fraction
an‘d 90 il b hixtirkOwsRdnjeicdGintd the IPLONYstinat i on of

|n| 1g synptons, i.e. on average stage
@Q%ﬂef-ﬂ@segpg ‘stages which are reached within
mnutes after start of the experinent, i.e. at a tine

no or only mninmal plasm |¢ $(gh of E131- 00139
are present. 3. Anxiolytic and ant Iglressl ve activity
Oq@nfﬁﬁuﬁ@nsauﬁ@ﬂ\!aiwnsalé (BO$)- 0013R,2md conpound was
Eppxestigated by mcrodialysis. Theygyshffe! | ul ar
oncentration of two neurotransmtters, serotonin
zﬁﬁgﬁé‘*and dopamin, and their metabdM tes were

Mégabn{ieadH)n t he 83ml
Acetonitril 10ml
atpH 3.5

The method (serotonin) runs at a flow of 0.23 ml/min and a column
temperature of 38°C, sarmple thermostat 8°C.

Al night flow was reduced to a flow of 0.1 mi/min. Catecholamines were
oxidized at 500 mV (Model 5014 B microdialysis cell, esa). Dopac was
measured at 200 nA, dopamine at 2 nA, HIAA at 100 nA, HVA at 2 nA, and
serotonin at 500 pA.

In order to calibrate the system external standards with 5 concentrations each
were run regularly:



10

15

20

25

30

35

striatum 3.1. Animals Male Wstar rats (Cl: (W) BR
Charl es River, Sulzfeld. Germany) weighing 200 to 260 g
wowrns/omsed for the experinent. They were houseRCT/RERN4/006989
standard conditions in groups of five on a 12 h
l'ight/dark cycle (light on at 0600 h) with ad |ibitum
access to food (Pellets, ssHiff MR 15, Spezial diat
GnbH, Soest/Westfalen) and water. 3.2. Chemicals
E131- 00139
1- (4-chl orphenyl ) - 4- pi peri di noi m dazol i n-2-one, MV
DOPAG 3. vinslinvdiormhenylaestiy a@ibi on_ AG 1000, 50he50, 125, 62.5

chemi cal s used were obtained from Si gy@-Al drich Chem e

H, f L K, 3.3,
DFAVINE [ PR yEaTing MyaschiRride Lt 8.4 2a Sl i on:
HI'A/!D('.St Anmtrbﬁydt-\:sg! ind@l'eaﬁn%tﬁ: a&icfﬂ)lOOgl _subtaomqeom@,aim 12.5 ?M

-t reat nen iyte nunmber of a ica
H?&ﬁhg{@y@@ E‘ﬁf‘% 01 10 3.4. ICFfepar aéqﬁgﬁbg?é@gr?%ﬁ@émﬂ
SEROTONIBH(5-hydroa@tryptdmineskicatininsllfat) 6st5, @00t Hi0:03h, 10%

pol yet hyl enegl ycol 300 (PEG300) E131-00 S
suspended in 0.5% hydr oxyet hyl cel | ul oseé?gsﬁh?bggg?bmﬂ

adm ni stration volume of 0.5 m /100 g was reached for

B&BF irANBAtind BRSARRGRHRIIY MR RidbdiaRRiCProbe R I86iVety was

stirrer before and during. do r res ]
care S Nl 2 P IgPBseonigibing: 2008 Ba BEPAC 49 o doparmine,
10gm]tc BV HRAA . 200006l HEAt=d ?).qu@ercﬁoninsmh@awgﬁé@ rd-aayof the

ore the experi t, male rats were anaesthetise

prﬂﬁ?ﬁ‘%%&ﬁ"%ﬁ?@?@ /("3. 6% 1m /100 g i.p.) and pl aced

in a stereotaxic frane to inplant a mcrodialysis
ngwk?@ cannula (CvA/ 12, Carnegi e Medici ne, Sweden).

calP 25 was incised in the nedian anterior-posterior
di rection between | anbda and

After completion of the experiment the brain of the rats was removed and
posffixed in formalin (10%) for approximately 10 days. The brains were cut
using vibroslice (TSE) and stained with toloidin blue to prove probes right
position.

Statistics

Basal level of 5-HT release showed interindividual differences. Therefore data
of each animal were expressed as percentages. Data from dialysates before
administering the subsiances were averaged, and the mean set as 100 %; all
individual values were calculated accordingly.

Resulis were analysed by two way analysis of variance (ANOVA) with time and
drug as the two factors. Tuckey test was used for individual comparison. P
( 0.05 was regarded as significant.

3.6. Results
E131-00139 at 30 ma/kg i. p. significantly and unexpectedly increased 5-HT

conceniration in ihe striatum of rats for 1 hour and 40 minutes (figure 3)
without influencing HIAA concentration, a metabolite of 5-HAT (data not
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bregma and a small hole was drilled into the skull.
The stereotaxic coordinates were AP = +1.0 nm L =

w0 2008/00a%6T r om bregma and 1.5 mm from t he skul | PEIYEPZO€006989
for the striatumaccording to the atlas of Paxinos and
Wat son, (1986) (1). Dental cenent (Sinfony(2)) was
used to fix the guide canmuBh-and anchor so screws to
the cranium During the surgery rectal tenperature was

SR, 3 3 B0 S, 8858 BB L8045, mogpyreg goparing
conaanyatian ymtbemtﬂawm @lﬁ/mtsz(ﬂguﬁe]ﬂo.aﬁbangﬂ@tqﬁ Shih levels are
indface 'o?aN%‘illkﬁié?ﬁ %ﬁ%ﬂ&ﬁﬂd éaﬂ?@ﬁé&d into the

=

strlatumt annul Onth

Thg peechasism (9fdhjs amée@%lspa@tf glsap OQHRPBE&GW'UP?&Y the
b?nﬁﬁlé%édﬁ?&hké Akt @the%dhﬂtﬁdlrﬁﬁﬁb Bten%dhfnzébl@és slibk as
C
diggapyals atindeeSs bl her Gepredes St FaiodSh B (BB Pei et
akt ww amd byfﬂ'\att:ountecaxttingcmome(éﬂfﬁh‘tﬁf(ﬁsais aAdditionally, the
| e . na
ERREL 2 el Bt hotl KSSESIRG ol hchdish o
anw:elleptmfugma%thﬁe@ﬁ séantepiloptos on A-tdrrelgasadp dre Prain is
véﬂgmaect egﬁtﬁnaest a@ %ﬁﬁ:@ﬁ%lké{ﬁ @arahma&épmbl 8135 pRKBce an

InGEaAser afohes briaf re@ﬁgaspgo Saﬁé heﬁff cg{geﬁlgf,'wza Gy chipels

(Kefvate @b quwzomlwntva{p\idat@ & Welh énitarcwse/dradelular 15-HT
res

(SRR of 8l v2p0 B iReE phe Sr6i an L GdheieniR Hediase t (Okada
etalg| 40975 Taflodebaly,sH98). Di al ysates were directly
TAR2LHSA] oF YA 8Y 03800 RS L halRl O TRRGRCbARHIH may be

ectrochem cal

cogmpa(edlf_tg)tha dluaxetine andeteeriseleciiyarsareionisy reyuptargiibitors
Tecﬁq%]? e Em '1@96) 1?!%5“@?9’1-‘0@“]39%&%mup new wstas for the

og |es gerc oric acl wer e add

treiener. of GRnteal ﬁ%@lﬁ EWSIEAY JIETHRTS AS §°H?B%“Fje°|§%§$ &nay
cd)mbﬁféttﬁd Id)ﬁﬁ-lésglg;dﬂét‘e Dns&eAstivith of dnlgsl increlaslry extracellular

tp&b{:‘ ﬂ%%(IK gga@%ayilé% /ga r@cég% f heet of the anxiolytic
actl\nty of the benzodiazepines which is a well known quali’ty of the compound
class 1-Ar(alk)yl-imidazolin-2-ones. By bringing together the advantageous
profile of a benzodiazepine agonist and the profile of a SSRI without any risk to
alleviate the effect on the serotonin level by the benzodiazepine mediated
effect E131-00139 exhibits an exceptional and improved potential for the
treatment of chronic anxiety syndromes, panic disorder, agoraphobia, specific
phobia, social phobia and generaslised amdety disorder, and depressive
disorders, such as major depressive disorder and episodes, manic, mixed and
hypomanic mood episodes, depressive episodes with atypical, catatonic or
melancholic feafures, depressive episodes with posipartum onset
premenstrual dysphoric disorder, minor depressive disorder, post fraumatic

and acute stress disorder.
Example 4

Subtype selecfive and pariial agonistic effect of ELB132 as an example of a
subtype selective partial agonistic alpha 3 preferring compound.



10

15

20

25

30

35

2SvlI H3PO4 5m1 Met hanol (MeOH) 83ml 25 Acetonitril 10m

at pH 3.5 The nethod (serotonin) runs at a flow of
w@2@3/00d86Ti N and a col um tenperature of 38C, BEIPPB04/006989

thernostat 8C. so At night flow was reduced to a flow

of 0.1 mM/mn. Catechol am nes were oxidized at 500 nV

(Model 5014 B m crodial ysi's3%el |, esa). Dopac was

neasured at 200 A, dopam ne at 2 nA, H AA at 100 nA,

HVA at 2 nA, and serotonin at 500 pA. 35 In order to

cal i brate the system external standards

The rligand: getesh do LhanRels opgRed e@ana?'ran:gqu #icidy (GABA,
redlePisHs PAMP h@?@%‘sﬁe%kﬁ@ freR9 Bvo @%re@i@ﬁerb?ﬁ subdnits out

PNP%OF’Q 5F i & 1R Dotiehnbgy a5 & 7 i Qeadlurlt (see
Heved) ef2810, 1998), Mdst likBly itzls 5he MtﬂtMﬂll‘éh heterageheityc of GABAA

8bfa ot 4@8@3 e &}%%Lﬁ “RralpTatineianal giyersity. Most
benzgirazepinesl {BZ) r@cog%m tire i GAB&h aleeeptas| eodutajeabli flux
i RIS i e hBlony anakhe oy Biditon i
the oQNﬁ dbpriexampla,ote @ﬁdalmea: ygm rﬂf idiazenamougednn the

pr%%éﬁi SidY -asd ?efé?@r%@édmbéﬁﬁd CWnﬁd%@lei ﬁmﬁek of eﬁeéwmhe

% Hi st.ol o | eti
uBefian ofdhe QNS TR 2 spephud ShaitalRipnsanging from
semaﬂofnl atdownddsesid iind(dtiff of emasstivesia rait sigpifit@ntpyigher

adgts, [ ateE rfits, B Hadd AboRbr6Fe B AK€ B pe
spcifidigyt oﬁdrm like [the BZD1in @rd&r iecredisce #heinagtions on those
nédtbRAl é&%télmg%lt iflidy&d ﬁﬁm%%heﬂé{b%fu%fs%“ﬁéc%%t a

The GABA,. receptor subunit composition determines both affinity and
efficacy of the endogenous ligand as well as for drugs like BZs. Variations
among the o subunits have profound impact on the affinity and efficacy of
distinct classes of BZ ligands, whereas other classes are indiscriminate
(Pritchett et al., 19892, Wisden et al., 1921). E.g., diazepam, like most but not
all other 1,4-BZs, was previously shown not to differentially bind o receptor
subtypes of the general form cifjy2 (i=1-3, 5; j=1- 3) (Liddens, 1995,
Benavides, 1992, Pritchett, 1990).

The present experiments were conducted to examine in detail the potency
and efficacy of the puiative BZ receptor ligand ELBE132 in the presence and
absence of the BZ antagonist flumazenil (Ro15-1788) to a number of GABA,
receptor subtypes expressed in the heterologous system of human
embryonic kidney (HEK 223) cells. The chosen recepior subtypes cifi2y2 (i =
1-8) are likely to constitute the majority of native GABA,/BZ-recepiors. The
efficacy, potency, and « subunit specificity of the novel compound was
compared to those of diazepam.

4.1. Experimental Section
Materials
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25 of each animal were expressed as percentages. Data
fromdi al ysates before adm ni stering the substances
wowees/oaseT aged, and the nean set as 100 % al | PCT/EP2004/006989
i ndi vi dual val ues were cal cul ated accordingly. Results
wer e anal ysed by two way anal ysis of variance ( ANOVA)
with time and o drug as the33wo factors. Tuckey test

was used for individual conparison. P ( 0.05 was

: € :Shopt fe . t 5 a
Wies kéék@“éh G U, (F101 03 S Sridpiind® ebtoirom
commesciabsowees apdia anehdicrbarade- t he striatum of rats

for 1 hour and 40 minutes (figure 3) wthout

4 2l ikBRen oot endesiad not i nl uence the o

si mul t aneousl y neasured dopam ne concentration in the

' f . fj -

3t REHRAORb el irtihdnd) pERoUS R, ol biigha and
repldtedton TiZemne glaasi soverslipsilecated ip36-dme plastic dishes filled
with, SR MR FAR Restiftel M difir (MEHE bPAFBLpepifled with
156 modheedivm hivarbonatea2enbuglutamine (Gibspbat0 §/mirpenicillin-
S ) o S Tt Bl oty (o) s were
RS, 838 5 18,3 Pupiiad, §5% Caith 406 SUBREDR e fRr 2-3
daysi cal nmechani sm of antiepileptic drugs as the effect

of antiepileptics on 5-HT release in the brainis io

varyi ng dependi ng on the anticonvul sant. Carbanmazepi ne
Trenstegtiondwith aecombinant aabfGARAal reseptors eweasearried out as

habl i ' .
CELAHEA ¥ o) THFENT R RHEC 051 S8R Af (R oost)
Beglly.abEK 293r cellsiwerguiransiertest intriplex gompingtionsaysing the
PRGN e};ﬁ{ﬁiﬁié?ﬂgfpmatlﬁddsdﬁ'ﬁhgﬁéﬁ GIL\fB]{A%?@gestorachNAs in
ot Eeasran frabe Runtehel ipoBL frcle ac Panda,supents.
Feooplimabreceptdraixppésdiom dired] imacelm?ﬂnﬂm(u@%c&ot DA per 9.6
C@S&%ﬁg%&e BRIGIFalst 1f 2 322 603, 1 4 20 B8, 0.8, P2, 0.4
and gavn@d. Tore wahvadaniisrakiusvieied ¥hinithprerepindgs of fee text.
T6 9d8A Eréhé\‘%éte'aa&%ﬁé)%' Botrle cofitnatists G&r@“&o-&r%h@fected
onse ctrvity of drugs 1 ncreasing extracellular 20

! y
with g et elete &f POEGFRhe brain and the direct and
rapid onset of the anxiolytic

4.3. Electrophysiology

Two days after iransfection single coverslips containing HEIK 293 cells were
placed in a recording chamber mounted on the movable stage of a
fluorescence microscope (Olympus IX70) and perfused with a defined saline
solution containing (in miA): 130 NaCl, 5.4 KCI, 2 CaCl,, 2 MgSQ,, 10
glucose, 5 sucrose, and 10 HEPES (free acid), pH adjusted to 7.35 with
about 35mM NaOH. Transfected cells were identified by their green
fluorescence due to the expression of the pNI-EGFP vector and ligand-
mediated membrane currents of these cells were studied in the whole-cell
configuration of the patch-clamp technique (Hamil et al., 1981). Patch-clamp
pipeties were pulled from hard borosilicate capillary glass (0.5 mm ID,
1.5 mm OD, Vitrex, Science Products GmbH, Hofheim, Germany) using a
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activity of the benzodi azepines which is a well known
quality of the conpound cl ass

wa20850ed8k) yl - i m dazol i n-2-ones. By bringi ng toREr/BR2004/006989

t he advantageous profile of a benzodi azepi ne agoni st

and the profile of a SSRI w thout any risk to

alleviate the effect on the34erotonin Ievel by the
benzodi azepi ne nedi ated 25 effect E131-00139 exhibits
h@ﬂzSﬁfé?p;%uIR%}ak%@ﬁ@r SRR sp‘ﬁ,@n'i\}lc?d fprgjr?h% a multi-stage

roni ¢ anxi.e

PEPCESSddine Bipstigs s an l@aelcml%taa%@if 3 4&4@.\@1\%%%! ith a
sam,oaee@maimﬁgctuaw?t 90 #ict 050 mHarzdcseer &Sl 10 EGTA,

b AT B bt alle 0L AT Somoskmcbalto v  UBIERES (oo

adiel)y pH<1.88. epi sodes with atypical, catatonic or o
nmel anchol i ¢ features, depressive episodes with
ost partum onset premanstrual dysphori c di sorder,
Tﬁﬁnuncmppemmébeﬂmﬁt@e pipelfe andahewxiernahsolation avas less

tfd 23m¥ 88 ﬂ?érefd?é 'léi:t%? %‘i’%&%@fnc%%' SLEY We?@?outmely

agoni stic e 9 as an exanpl e

tial
08??3@(‘9% @ys%mmgv@er&ﬂ ﬁu%tlor\atf,bthes, pipstiespMerabranes eiptunegwas
nioMiioesd del'ébﬁ‘lddllg agd 8R! p@rdsye Ghasasddtyo pPFi’o%ﬁeb)éapacnance

no but aC| da%&ABAA rece tprs are enta] {
n%ggal%rﬁgpl n§ % hPEECR e cesuMEEt selsgtrogically
campansaledofo achieve miihinext chpat:itmtme ansiedts. Mseriesrasistance

ofiigsstich B IbRe §8S reguIFlY Ui, ogenei 1y b CABAA
receptors that forns the basis for their functi onalh

7
VRIS *?%*Z%epf‘“%?&h%?ﬁf%" STEER} (7Y BT PR RATEas heb) ramer
|rt%wﬁm@1 8, InheMigyesl LURA) a5 t§9ﬂa|m3ccqntammﬂ dke @pproximate

réd@t@&ulﬂ?be eé@@@iﬁ@ GABAS GE’(%' VGAB’A’”‘EGZS increasing

ot G decararnael) F6Lio3 “Sym?sqnpgbm&fg@q plus

lrmzfeaSFIBg @dfcentrations 0f ELB'iGQS(ﬂmW)Um of, @ospockl0.3, 1, 3, 10,

30500, 2R9 1F AOMDARCah B b Mos BRGah e s of an

C@m&ratrqm@swlth aadglitiendllyr 1€ pid Rotied 780 waprtestedt e all cells
réée%@d gihe Proseme oretie’ ol E¥b@iit qhgafe 'Hétsr&aé%tﬁﬁéré Rvas

or der tO reduce their actions on t Se |1sS_neuro

MORHPERFs by e aﬁ@quat&m ol tivbzelpidenp Slis ek Cmcaf<GABA before

testing the experimental drugs.

Responses of the cells were recorded by a patch-clamp amplifier (EPC-8,
HEKA-Electronic, Lambrecht, Germany) in conjunciion with a standard
personal compuier and the pClamp 8.1 software package (Axon Instruments,
Foster City, CA). The standard holding-potential for the cells was -40 mV.
Whole cell currents were low-pass filiered by an eight-pole Bessel filier at 5
or 3 kHz before being digitised by a Digidata 1322A interface (Axon
Instruments, Foster City, CA) and recorded by the computer at a sampling
rate of at least 1 kHz.

4.4. Results and Discussion

Efficacy, potency, and GABA. receptor o subunit specificity of the new
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The GABA A receptor subunit conposition determnes
both affinity and efficacy of the endogenous |igand as

waowrdos/oasseT or drugs |i ke BZs. Variations anong PEEEP2004/006989

subuni ts have profound inpact on the affinity and
efficacy of 20 distinct classes of BZ |igands, whereas
other classes are indiscrimd3te (Pritchett et al.
1989, Wsden et al., 1991). E. g., di azepam |i ke nost

e B “Eﬁf sl G BRI Kol KRkt Jfthe blton-

lér’féphn@wm Vb@@,ﬂyn@g incteasing CEUQJcchnira:Bpn(to@eﬂmr with
dﬁ@ﬁ ofﬁﬁ@aé( PERXIMARIEC,] thgﬁgéﬁ ki éﬂ‘?@tgé cefs B> binding site

erlmsnts were c ucted o examne I n
E liplty pﬁ & BewregMBerNdvas degted o theesgyne gellsdn gp identical
expegpiental lsetiritfwith Btidrall 09 R shgggce of
Ee Bz aant agoni st fl umlazenly:%@ggﬁ% gﬂ\ll) to a numnber
of GABAA recept or subtypes expressed in the
Imet’er @8.090dsos yeirdainifg heceptos eodexpressedkivithethe( pEKand y2

SR B EFopl U g SRRy LRSS b s o ot
agAtpes nﬁim%@tef@aor@azep@ne(ﬂ' ableatly 10poMeofcRo 1511788 completely
aﬁéﬁéﬁéd tﬁeeeﬂéb@ by EL%H@ iﬂoglofcm&%u lﬁﬁregam@ﬂ?%%ptor

eri nment al ect
DTS I o HETRAINDY (T8RRI RReAyY Euaréomedylagion by
ELBmgund§ omseevdble ratcm Gindl reseHEd Eifs ﬁiashmlmn of 1.6 + 0.08-

fcfa‘a séf(gtfﬁ Qﬂégg&rwglcgc'ﬁmi\aﬁfu‘?fgﬁh% a?(léﬁ r@pﬁ@pam effect

(HeK: 0@s3fodd | dts 1 wiM aigzepamk dnansiBhy@ptexepdorsna 1gesitive current

R T Sy

ey elippl t@s@ﬁ-&ldm teh, thesefiigacy sodi potebicy af FLB39 were

s%nﬁﬂ\ﬂa@\ltlytléWeF arriL@/ﬂch/ Qﬁteﬁﬁ?ﬂeﬂ' tllh% éUrPent at a dose of
tr CI n bco and 10%,
1P abe) reaph Bk 3QNISticd Sliech 0102 % 9.08-fold current

ehham@érﬁemd a95‘?/(p@/ (P76.CSB). aTh@ sik\er €orhPburd EKBYSY positively
modulated GABA-induced currents in «3-containing receptors at
concentrations above 30nM with the highest eifficacy values of
1.3 £ 0.07-fold at concentrations above 0.3 uM. In contrast, positive current
modulation was observable at concentrations below 10 niM for diazepam and
reached the maximal stimulation of 1.8 + 0.11-fold at 1 pi.

Compared to the prototypical BZ diazepam, ELB132 demonstrated an o
subunit specificity on «2 containing recepiors. On ihis GABA,. receptor,
diazepam showed high efficacy and potency with positive current
modulations first measurable at concentrations below 0.1 yM and maximal
agonism at 1 pM with a potentiation of 1.8-fold (Fig. 5B, Table 1). In
contrast, ELB139 failed to evoke agonistic or inverse agonistic modulation of
the GABA-induced currents in recombinant o2B2y2 GABA4 receptors.

For ad-containing receptors diazepam displayed no significant modulation of
the GABA induced currents up to concentrations of 1 uM (Fig. 5D). Likewise,
ithe CI current was unafiected by ELB139 at all concenirations tested.
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Transfection with reconbi nant rat GABA A receptors was
carried out as i described in detail (Korpi and

wh das84861993, Lddens and Korpi, 1995b). Bri ef PT/EPEK4/006989

293 cells were transfected in triple conbinations
usi ng the phosphate precipitation nmethod with rat
GABAA receptor cDNAs in euk&Byotic expression vectors
(Pritchett, 1990) for the a, b and g subunits. For

Wpe | e in@n: . T
WRLER (0 ety OEEESEIn (WP FARE WlizR) ROZoldR s
similar-i.ea,2im b@th £@ses . significgntl agonistic cef@ect@a;yer@ noticeable at

aboat 1 Q}I\ﬁ ELE‘I@QJE% éﬁfda@?"of 'tlﬁsé gt ﬁ)f'tor?%gg?ghg?lg rbBéptors was
<5 Bidiardhat dBr Sbris SoRpiarocd 4ol MR Ted 4 $40 TaRip 1)
lpleres,ﬂn@lye EifB139 shewved thé MQﬁ?est Eﬁo@erticr}oohyﬁm}y@%cép’ﬂms with

AR MisgisbC TP ER SR e plEadl 1 CPricBrgAPRg ehdiad e but it
exbibiteddherlowest efficaicy evitit agly hB8-fald turverspetentiation on these
“ftﬂ acope (A ynpus | X70) and perfused with a defined
[

ne so solution containing (in mvp 130 NaCl, 5.4
2 CaCl 2, 2 WySHM, 10 gl ucose, sucr ose, and 10

%ﬁ@gﬁ ;o g%ﬁenﬁslﬂgﬁqj‘}séﬁésd ?%%?ﬁ? M Q@%ﬁ’éﬁ%pphed

together f\lvmlmr thaa: eameroatllmateo (;Ed:?tew p%lﬂﬂgz;ﬂg nspécifioe GABA ECx.
GF r and .l i nmedj ated nmenbrane currents

Aterisied baiaele airahiceBidermined @IRD o ol | 35

confi guratl on of the patch-clanp technique (Ham | et

al., 1981). Patch-clanp pipettes were pulled from hard

borﬁ%i Jicate capi BLE18%| ass (0.5 nm | D, DiaZepamcD,

Vi . Sci eoggui oduPoterBEibn® HofBGL MUNEET M PoteniRitioa*

aho§1zont al pglder (|Sutf ggppgst rjume @5CA1 Vbd&l210 9

P-9 2i a muktjg st age process. |The ' pipettes had @ g

i ni t17al rlesi ptgpce of 214, vvhen fldggd Wi hza%at?ﬂ‘]

sol @3 on |con{al4dy ng |(i n

(2t:vg@ gd. l]j?n s3%), 3andAh§ QEEEDCE?EZ%B? 32: d) | %q6 i

5>
gc The junction potential bet'ween the pipette and
the external solution was |less than 2.3 nV and
therefore negl ected. Seal resistances >1 GWNwere

[ obt ai ned by applying gentle suction to the
4;}‘?0&‘?” I0Renbr ane rupt ure” was

X

In conclusion, the new drug ELB139 positively modulated GABA-induced
currents on ai, a3, and a5p2y2 GABA. receptors via the BZ-binding site with
lower poiency and efiicacy compared io diszepam. Howsver, ELB139
provided about 50-fold selectivity for «3 containing GABA, receplors versus
of and «b. Furthermore, in conirast o diazepam, ELB132 showed no
agonistic efiect on o2-containing recepiors. The resulis indicaie that the
divergent GABA, recepior subtype selectivity of ELB139 as compared fo
diazepam might underlie the differences in their in vivo activities.

Example 5

In vivo aniidepressant activity of ELB132 as an example of a subiype
selective partial agonistic alpha 3 preferring compound in a rodent model of
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io nonitored electrically as an increase in capacity.
Pi pette capacitance, nenbrane capacitance, and series

WO e@ss0mpTe were el ectronically conpensat ed t oPE/RPEO€006989

m ni mal capacitative transients. A series resistance
conpensation of >60% was reqularly used. 15 Using a

fast perfusion stepper system {SF-77B, Perfusion Fast
Step, Warner Instrunents, Inc., Mdwest, USA) test
@éﬁr@gglgﬁs cont ai ning the apprOX| mat e receptor subt ype
speci fic GABA EC20, GABA EC20 pl us increasing
concentrations of diazepam(in my: 0.01, 0.1, 1, 10,

‘Binsl i8R SECEDBBOswas caemsined moteerht ddiceds safm EthﬁQBST)

048e88e s bors yclisgimalr Hepkesalon. th SeMicls; and alsifiing
%ac’ev& satotonin veuptakel dnhibtioed ($SRB)nhdRel imprd&divaafety and
éﬁﬂﬁy I ﬁqltld%g{és%ah? SRt NHARLETSD Soﬁbbéﬂﬁ%gi% often

amsre was nonito

lzaamper@ét bunadverﬁenﬁmnqﬁamn paiRlyt duriggotheoinitalBphases of
tb@étﬁfeﬁttﬁseé bﬂﬁdéﬁ&s%éﬁ?éff@ﬁ&;‘r%‘ftﬁé %ﬁRlsZ aFRURSHIB RS s&lerely

S were recorade

e ce tc [
dabpested PellStts: raimHRETIo iRty %&%prﬁﬁsants (about
309 ohttié atientd showt mdﬁnptonemh)aKAn@@r@uheandnvhmhenson,

R84 Bl 20Kt AT R0 oo, A BRl® pfl*PRésicom,

1294)s Feasthisd Geanan, dhelelie amisidarableemteraséne hew- fhasapeutic
%PJJ{BS&I-?% i¥%ha ré%ltméht gf’gép:%% fppl filter at 5 or 3 kHz

or e bei ng | gitise gl data 1322A interface
(Axon I nstrunents, Foster City, CA and recorded by

;goﬁ Bheh abzén SIRlal Nestsafd? antiddprbsaait dgkhs are used

sul't d.D scu SI on ot enc
oty 20D CBlA R ol R0 cTHe Toehawim fost, used to
messwsmep ﬁhﬁ&&@smdeem sitlesd, twad deswlitsed anel Validated by

SDILEE Pl 5B BB T SERIA 5, BBRHHH i
(Poesadip i2Q00) nﬂ'm fereed ewigr test @iplaitescbebavieural. agaroach in
vRAEHHAY aRirhal BABFLdd £ biirf'to HeBH) LUnGABROERRa RN (about 15
ramgé&s)nﬁﬁl!@wmge@ tpi@ﬁ'@dv@ft ereaddl actbity alythadpgginniggl thekedent
ddobts Hfckly a typically immobile posture, moving only minimal to keep
floating (Porsolt et al., 1977). The validity of the forced swim test (Porsolt
test) and its relationship to depression have been reviewed extensively
(Cryan et al., 2002; Willner, 1984; Wiliner, 1920) and it is an established
screening fest for antidepressant agents. Although different laboratories
have made technical modifications in the apparaius, the fundamenials of the
test remained the same. Unforiunately, the detection of selective serotonin
reuptake inhibitors (SSRIs), although clinically effective, is unreliable in the
conventional forced swim test (Borsini and Meli, 1988; Deike et al., 1995;
Cryan, 2002). A modification of the FST, based on a detailed analysis of the
behaviour allows the detection and discrimination of serotonergic and
noradrenergic antidepressants more reliably (Lucki, 1997, Detke et al.,
1995).
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In al, 3, and a5 containing receptors co-expressed
with the b2 and g2 subunits ELB139 enhances the
w@2mAni4sduced currents but was | ess potent andPCEEB2004/006989
efficient than di azepam (Table 1). 10 nM of Rol1l5-1788
conpletely io abolished the effects of ELB139 in all
of these three GABA A recepd®df conbinations. In
1-containing receptors positive current nodul ati on by
L 9.was servable at 0.3 mM and reached its
5-&@%‘3&@%"‘“@9&%‘ 08- fold at 30 nM (Fig. 5A), which
i s about half of the maximl diazepameffect (2.2
oI d at 1 nMdiazepam). In 5b2g2 receptors a
rgosl ive current 15 nodul ati on of ELB139 was first
observed at 1 nmM and reached at 30 mMits maxi mum of

Méleéw@zaqliafso 81106' W%t DtrH@d @‘chbﬁ%w@mﬂnmt e@ﬁmaﬁf/) of 180-

wer e shé ficantl y_llovver t ha epﬁﬁraws
t@Rody MEighk Warer Ugedat h(?ydbﬁ@eogmi@w Ut r 2aPREL39E
(4l5b<60n25< icrg| abgmoThdempeedties (22t 2 °0).206 withda d@r h dight-dark

o T iy 280 o e K emigin W 4780l SRR et food

(Adt%enmnﬂ 306) and matepweresfreelycavailabte. dta emsuretadaptaiomia the
n%\'}b/téh\)ir%% rﬂqﬁétrgg Wegé‘g%négb Liﬁsthefde}:a?’tmé?u@’ aE%QI ahit for

ncentrations a pOSI
twauweeks befarel tasting Therapsvareassignad @adosnly rtgtth%ﬁ@atment

g{‘b‘t?lpg"\?lgr%"rw{lélorﬂ@ ?e?s%@%r@néefmﬁé@dn téﬂ%otmw P®ofed, brightly
atio 5 Conpar ed to

'“t‘ménﬁ‘jtpgtref’ﬁf‘pt?%)ﬁ’leel?)ﬁ%@éf‘ﬁfﬂoﬁo@bﬂ@ denonstrated an a

subunit specificity on a2 containing receptors. On

this GABA A receptor, diazepam showed high efficacy

and potency with p03|t|ve current nodul ations first
Cheenicalabl e at concentrations below 0.1 niV and maxi nal

.at 1 34 th a potentiation of 1.8-fold
T%%j ”@g fabl e ?)\Bln contrast, ELB139 failed to
Cheotieal agoms:st i ¢ dr(p-everplernyiehipineridinddyt hordihydo-t he
GABA- i nduced cur imidazor2roneconbi nant a2b2g2 GABAA

tqrs. For a ai ning receptors di azepam
N%’f’s%&%éﬂ?&d no si 9%7? f'cant nodul ation of 35 the GABA
Bafethuced currentsSﬁﬁ)ﬁt?ﬁ?’concentratl ons of 1 nM (Fig.
MgBL |fl kew se, ﬁa cgrrent was unaffected by ELB139
Iaqtu %ncentraﬁ Hg‘% st ed. Wher eas the potency of
ELB139 in al b2g2 and a5b2g2 receptors was

Reference compound: fluoxetine

Chemical name: N-methyl-y-[4-(trifluoromethyl)phenoxy]
benzenepropanaming

Mol. Weight: 345.8

Vehicle 1: Tylose

Chemical name: Hydroxyethylcellulose

Batch: S22341 743

Manufacturer: Merck Eurolab GmbH

Vehicle 2: PEG 300

Batch: Lot53616433
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simlar, i.e., in both cases significant agonistic

effects were noticeable at about 1 mM ELB139, the
wetdosoasy7 of this drug for al-containi ng recepPCr/EP2a$006989

slightly higher than for a5b2g2 receptors (1.6-fold

versus 1.4, see Table 1). 5 Interestingly, ELB139

showed the hi ghest potency-88-a3b2g2 receptors with

potentiating effects seen already at concentrations

MapRsctgrnM  but Niérckofurbldbe@nibie | owest efficacy with
only 1.3-fold current potentiation on these receptors.

io Table 1: EC50 and potentiation val ues of ELB139 and

D#iig a8RAIsHERbh SEhéRae! esagl th the approximate
receptor subtype specific GABA EC20. Asterisks (*)

i ndi cate graphically determ ned val ues. ELB139

; ) ; val ues % 0.5%
=PRSS 0 AR M seipatsa ) SR beeriison o5
hypdroxyeylceliolase prioribe @xpeorioents. Tsvegtablished antidepregsant,

- - .6 1. 6 N ' o
i S0l (1t SETh oSS ashi o
PEGIU 069 G4%- hydhosgethgloetialvse) onersl indlddednid ¥alidge the

GABAA receptors via the BZ-binding site with | ower

e{%‘?@ﬁéW%ﬁﬁ?‘@dW%cy conpared to di azepam Hovever,
Aﬁ%l%%lé’ﬁ/é\‘é&%%t&?%h RUFPOAVERICRE Hirkh tind O sttly after the
g A 1 and a5

contal nin receptors versus 20 al . .
habityatiomessiam (23}, r 2sand o dnapepartp tastingo Alhclwgsnwere

onistic effect, on a2-. LA [ rs. The
afgeipied pfbaftn 2 ARREE0F VBB bPAREAGA’: ccopt or
subtype selectivity of ELB139 as conpared to di azepam
m ght underlie the differences in their in vivo
58?@%Kﬂeflﬂéejlta‘5°@§8ﬁ%ﬂee 5 In vivo antidepressant of
ELB139 as an exanple of a su selective partial 3
preferring conpound in a rodent nodel of depression
The animals were tested in a glass tank (23 x 30 cm, height 40 cm) filled to a

depth of 28 cm with water at 22°C (the animals could not fouch the bottom).
The glass tank was illuminated indirectly and was surrounded by dark brown
shading walls (distance from the fank 20 cm) to prevent the view on the
experimenter. The experiments were performed between 14:00 and 17:00
hours and the method was in general performed as described (Porsolt et al.,
1979; Lucki, 1997).

On the first experimental day, rais were genily placed in the water for a 19
min period of habituation. On removal from the water, they were placed in a
standard plexiglass box, the floor covered with paper fowels, under an
infrared heater for 30 min to dry. The next day, ihey were once more placed
gently in the glass tank and observed for 5 min. The behaviour of the
animals was video-taped.

At the end of the 5 min period, the rats were transferred to the infrared
heated box and allowed to dry.
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The effect of ELB139 was examined in the rat forced
swmtest (FST). Depressive disorders, including najor

walepsessson, are serious and di sabling. 5 Sel eRCT/ER2004/006989
serotonin reuptake inhibitors (SSRIs) have i nproved
safety and tolerability of antidepressant treatnent.
However, conpliance is of tefi0hanper ed by adverse drug
effects, mainly during the initial phases of

Fbﬁ@mngeihe eiibmmem tlhepmese atapesefwerea@ryalyéed nearfeEiysand the

oBFons o fe, Tolbling bohavioyes Wessracomi deanabishi ABting and
mamrﬁgg agTthb8€ ndldieits n%@@&é tbrm,r VRER e gwfrﬁeowaer.

honmenson, 1994; Bl er, erson an
SwineiRrgrwhenen ammadeemtmtsaa@tsvaamotuongsasp nrying Areund the

e REPaRelnd ¥ 9ns GHRBIG hitch ol SR AT, mBy8 i dersmgps

and o&ppf the watet) ysuallyarginstithewvbalisest s f or

anti depressant agents are used (Cryan et al., 2002
Cryan et al.f 2002). The forced swmtest, used to

5 e &satificgon- specific resistance to stress, was

descri bed and validated by Porsolt and co-workers
(Porsolt et aI , 1977) for the use in rats and in mce

I 0 The f
Dl A6 RTPSPR S A0RAN - 50 Eolfr A0k Fe AP SIS P JQurats.
ChfhpaifiisBhé hétgrihy Fdefpsal Rbfe %éﬁi’étﬁtduﬁr\wlﬁlﬁ@@né%ay ANOVA

m nut es). Fol |l ow n peri od forceful activity a

follpwedelgy mter@’oupmomwmnmmpg dhguilelkn-pidak psitied. | l‘ylesults
bl B o8 66 BRI b P08 A o3t

pooedutesswvefdPoasiaidt outarsing Siginastat vetsion 8iGiHngividual data are
de\ﬁresii g{] ve been reviewed extensively 25 (Cryan et
shgwn i hgble 4 | ner, 1984: W llner, 1990) and it is an
est abl i shed screening test for anti depressant agents.
Al t hough different | aboratories have nmade techni cal
5-%&%”8&“ ons in the apparatus, the fundanentals of

the test remained the sane. Unfortunately, the

detection of selective serotonin reuptake inhibitors
ELBER fipd red efiecigin thei e abknt firhebilé deringdhe rﬁ:meb'd amhm test

forced swimtest

bifnpreasdgaRe GRS o swintianat thg PRz CIoRbRalg B 0. while
th@odmmbmgt beRadbuf Wead bt dh@aﬁgdd OfFig. we%bjaﬁvén@&sewéuons

of the behaviour allows the detection and
sugasst iennpgeraln hyposetghoiedeying teireturn to the homecage at 30

mg/kg p.o.

The established antidepressant, fluoxetine reduced the time spent immobile
and increased the swimming fime ai 10 and 30 mg/kg, while ihe climbing
behaviour was not changed (Fig. 7).

5.5. Discussion
In our study ELB139 showed an effect in the forced swim test. To enquire

more information about the puiative antidepressani-like effects, the
behaviour during the forced swim test was analysed in the more complex
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nor adrenergi ¢ anti depressants nore reliably (Lucki,
1997, Detke et al., 1995). 355.1. Material and Methods

woniosmbsseNal e Wstar rats (Shoe: Wst, D ned SedmERbdercs9

GmbH, CGermany) of 180- 220 g body wei ght were used.

They were group-housed, 5 per cage (45x60x25 cm, at
roomtenperature (22 20C)-4élrrd wth a 12 h |ight-dark
cycle (light on at 06.00 hours) illumnated with 170
rhetkod St altolging phe etdlffé@’ﬂéﬂbhrObéﬂWebh%)vaﬂbdswat:IEBses of

re f I I t to th
ANGPPERTERI SUR0ts ALODRETRIARRYED PR LHaCa Ik e 1597).

GoHdidtbnt! With HRIVIGUY sHRIKS tl*i’e?fs‘éféi‘.tﬁléséérﬁ%nlﬂ_ Neup@li® inhibitor
wer e assigned randonly to the treatnment groups on

flwoxeting . baoried eswisnminge hebeviourewitheut iRereagingr ¢l eelimbing
b%rhagjb Ly illum nated room between 14.00 and 17. 00

ours. Chem cal s Test conpound: ELB139 Chem cal nane:
1- (p-chl orphenyl)-4-piperidin-1

-yl - -di im d 2-0n

g ete e Rl i n S mpastited Rsramcigioria e daied swim test
a@@@i’tﬂﬂ@tdto ftﬁd%@f ‘ﬂﬂ@x&' r?é'gﬁﬁirat'é‘ﬁ'f?n swimming whlle having less
N-nmet hyl -g-[4-(trifluorornet enoxy| be
eéfﬁ@blo@pmaﬁlur@ovenf dhe imm Ilfzysfé.eln@t@d S |thﬁ%ﬁ>rr.of desipramine

AR L S TEOED, R 0 P, 1
inay BBl #8iNhe HationuoELBNBY ahaEimalvab tHarserotonergic system.
Decreased serotonergic neurotransmission has been proposed to play a key
role in the aetiology of depression. This has been established mainly by the
clinical efficacy of the third generation antidepressants, the SSRIs, which
enhance serotonergic transmission (Beique et al.,, 2000; Blier, 2001).
ELB139 was well tolerated at both doses of 10 and 30 mg/kg.

During the test session, the rats having received 10 or 30 mg/kg ELB139 did
not show an increase of immobility time but at 30 mg/kg a slight but not
significant decrease of climbing time could be detected. This may be due to
a reducing effect of ELB139 on locomotor activity. There was also a slight
reduction of the activity of the rats to be seen after returning them to the
homecage. However, this decline in the climbing time goes along with a
concurrent significant increase of swimming iime so thai the total aciivity of
the rats seems to be constani. Thus, ELB132 did not show a significant
reduction of locomeotor activity in the open field test and in different animal
models of anxiety (Langen, 2002; Langen, 2003a+b). Yet, in contrast to
fluoxetine ELB139 did not increase total activity of the rats.

In summary, considering the significant increase in swimming behaviour at
the dose of 30 mg/kg p. 0., ELB139 can be considered as a candidate for
antidepressive treatment.
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Drug adm ni stration schedul e/ dosage ELB139 (10, 30
ng/ kg) was freshly suspended in 10% PEG + 90% 0. 5%
whyasosager hyl cel | ul ose prior the experinments. HEEEP2004/006989
est abl i shed anti depressant, the SSRI fluoxetine (10,
30 ng/ kg) and the vehicle treated controls (10% PEG +
90% 0. 5% hydr oxyet hyl cel | H42e) were included to
val i date the experinental procedures. Al aninmals were
EkadBlieed Wi th verumor vehicle three tines: shortly
after the habituation session (23h), 5 and 1 h prior
to testing. Al drugs were admnistered orally with an

Ofj, VO . i i
REDBtshoPL et S Un BRrotdhing . foudisPel | EEBIBY using, the
ben2fdisrepihe agtagotistdhgmézdriiled to a depth of 28 cmwith

wat er at 22C (the animls could not touch the bottom.
The glass tank was illumnated indirectly and was

6 SUMSAERIR Gy Meaidddr own shading wal I's (di stance from
the tank 20 cm to prevent the view on the

Asitpalsi rent er. The experinents were performed between

i S@lsﬁﬂﬂ i1 g K’W‘l{)e e ?tgh i%;ﬁ%e?o%uwél%geﬂﬁﬁﬁ%ﬂvelghmg

2099&5) 26(Dngt lvesrti used eiopethe nexpeximenty , Theyt were rlougsst upder

<RasgBrd sorabisven EhubSlormubred b 153 Lgfhidhns sy ot on a
OBb@%dwitﬁ‘a% ﬁﬁmnﬁaa&e@hensl faods@Pdlets, §slfrﬁfﬂ\hlﬁbl15c®wzmld|at

aper towels, under an in rared heater for 30 min
Ql‘nb}drgoeﬂtﬁﬂeﬁﬁﬁkenaé\?d WHE% were once nore placed

gently in the glass tank and observed for 5 mn. The
behavi our of the animals was video-taped. At the end
Chientibsls5 m n period, the rats were transferred to the

I nf.rare eat.ed ,box,.apd. al | t
EL 58, A hiERRR L D R far SRt s e, Mw
zwersg LWa?é nhuPhctuhgd b9l dipiin aGhaRamiazent (\Baéluoﬁménﬂemyl-ﬁ-
. floating and maki only those novenents
Oﬁ@tﬁe%géh r@'@*‘k@éj'i@@ré"'%@eﬁ%@%@m%‘%t er. Sw mmi ng:
e
Bt AR R fiestiny \as SrEREUSLIOTOGH  distrfbutet® o)) Biotrond
Cientkglign GombH tikéliny Gesmapsvéliiather chemicals used were obtained
from Sigma-Aldrich Chemie GmbH, Germany or from Merck, Germany.

Drug administration schedule and dosage

Rouie of application: i.p.
Applied volume: 0.5 mi/100g

substance Dosage pre-treatment fime num_ber_ of

Img/kg] [nin] application
[n]
flumazenil 10 40 min post ELB139 1
administration
ELB139 30 0 1

6.2. Preparation of compounds

ELB139 was freshly suspended in 90% 0.5%-hydroxyethylcellulose and 10%
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and out of the water, usually against the walls. 5.3.
Statistics Data are presented as nean S.E.M and the
w@e@apossbze was 10 rats. Conpari sons between grPOL/BB2004/006989
were carried out with a One Way ANOVA fol | owed by
I ntergroup conparisons usi ng t he Hol m Si dak net hod.
Results were considered as-4Bgnificant for val ues of
P<0.05. Al statistical procedures were carried out
PEG '?ggf%cg ERRBtend a(grmhgéstmtl& OOIUHT% SV tl(])cl‘lld ail/ 1@9}2 ? veaseregubed for
|nae- e aneect.te.
eafhesubsiancy ArEpiese. ﬁ{%&rlgﬁglmﬁ?% Sl wes Silted with
sénf{%sqﬂaf B Qupﬁﬁ.wan@.ﬁ »ac%mm@ B9 0.5 hmodogemfs #dached.

behavi our was not

Fhlmﬁ?ﬁﬂi eisciBited Siith] eahme/@odbatalawnaadmmstmiggewlwe of 0.5

A0S e 1ERA, O AR Sy igh Werd aced on 2

nﬁ@ﬂeﬁ&l@tﬁ@@@farefénwuetmg! elosidupedeties, Hyerepathylcellulose
im‘gb”e andjngei d the swmmng tine at 10 and 30
was/qigsolyed fnedish Fng behavi our was not changed
(Fig. 7). 5.5. Discussion In our study ELB139 showed
an effect in the forced swmtest. To enquire nore
6idhfipesinentalatrocedutee put ative anti depressant-like

t he behavi our during the forced swmtest was
SHiafiyse:

ed in the nore conpl exnmethod all owi ng the
differentiati on between vari ous cl asses of

Egt)!@gf r ssa t a eenr%r@%éé orgzgl %ﬂq&:ﬁg\g@aﬁ%&é Sﬁduwl'tg chioral
hi8@ite ?5 Bk ’Vrﬁl/‘?@@ gticﬂ‘bﬁnﬂ We’\h‘(ﬁ\ & 3fdrebieXic frbﬁ@%t inf{flant a

oost ed SWI mm ng i our wthout increasi ng
rmcnqdialy@stgmde|qau\nular(@NWﬂ%cC§rmglELM@Q@lrm: $weden) Scalp

WEBTREEER, BRTRRSE #RelOFpoRisTEL HcBbhdinat jamkda and

bvégrh& badi Bgshedls held ewas odrilidde icktoy atheoskulﬂ The stereotaxnc
bR e AR EER, 2, 1228 S Sl BB ah 1255 rom
thh kel o§@fadd forSthe strlatum according to the atlas of Paxinos and
Watson, (1986) (1). Dental cement (Sinfony(2)) was used to fix the guide
cannula and anchor screws to the cranium. During the surgery rectal
temperature was maintained at 37 °C using a heating blanket.

Microdialysis

The day before the experiment the microdialysis probe (CMA/12, membrane
length 4mm, Carnegie Medicin, Sweden) was inserted into the sirialum
through the guide cannula. On the day of experiment the probe was
perfused with Ringer solution (148 mivi NaCl, 4 miM KClI, 2,4 miM CaCl,, pH =
6,0). The flow rate (1 pi/min) allowed to collect 20 pl samples every 20
minutes into microvials. Microvials were stored in a fraction collector
(CMA/170) at a temperature of 8°C until analysed. Using a swivel joint the
perfusion arrangement allowed the animal to move freely within a
hemispherical bowl. After an adjusting {ime of one hour 3 consecuiive 20-
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I magi nabl e that the action of ELB139 may involve the
serotonergi ¢ system Decreased serotonergic
WO eWs00486NsNi ssi on has been proposed to play aPRBEP2004/€06989
in the aetiology of depression. This has been
established mainly by the clinical efficacy of the
third generation antidepres4d4nts, the SSRI's, which
enhance serotonergic transm ssion (Beique et al.
mMRBictiBhi erwerd00DlleciddB1RP establish! d obibié edhashl bievel of
doses of 10 and 30 ng/kg. During the test session, the
neyrairanepiig” Fleat® ed 10 or 30 ng/ kg ELB139 did not
show an increase of inmobility time but at 30 ng/ kg a
slight but not S|%?|f|cant decrease of clinbing tine
Thereaftare3d emgioe ELBMRRs oregn msjuinatento veluresl adi U % tylose,

rretliyel: v A bTRsre g PrlFnt ppletlufe peflee for

atkeest 2P0 exinuRssur ni ng themto the honecage. However,
this decline in the clinbing tine goes along with a

concurrent significant increase of swnmmnng tine so
AhB iébﬁdl%\fysﬁiesac“v'ty of the rats seens to be

const ant . ELB139 did not show a significant

reduction of | oconotor activity in the open field test

o e horeriF gy BTl PeferSorite il e finog iauia
cﬁoﬁiél&gténhwamgl ewceasﬁemal detettion t(HRLfC -HB®). riHes sammples
WEIR SRPA ééﬁp? ZRER Fo AR 5 #gPhans oajlimn (Agilent

Tgélﬁjr@ig Y. OF%' e&’cﬁfbrﬁﬁ ﬁl&%dﬁﬂﬂeﬁ Ofo the 20 minutes-
ant i de re s B e ment Exanpl e 6 Rever sal

fracierandd Osldrafttbusu mixturewegre lmecm_damth%HRgQ-&\éstem
benzodi azepi ne antagoni st flumazenil 6.1 . Materials
and Methods Animals Male Wstar rats (Crl: (W) BR1
Thbandisike Phass corfalngdel d. Ger many) wei ghing 200 to 260 g
KE@E@ used for the experiment. They were BOlﬂied under
dard conditions in group of five o
OP%%?T%PR'SEWQ Nariungsalz gN §ts) ) with ad |ibitum
ss to food (Pellets, ssnlff MR 15, OSSSmMI di at

2igihAO4Soest / Vst fal en) and wat er. smi
Methanol (MeOH) 83m
Acetonitril 10mi

at pH 3.5

The method (serotonin) runs at a flow of 0.23 ml/min and a column
temperature of 38°C,sample thermostat 8°C.

At night flow was reduced to a flow of 0.1 ml/min. Catecholamines were
oxidized at 500 mV (Model 5014 B microdialysis cell, esa). Dopac was
measured at 200 nA, dopamine at 2 nA, HIAA at 100 nA, HVA at 2 nA, and
serotonin at 500 pA.

In order to calibrate the system external standards with 5 concentrations
each were run regularly:
DOPAC (3, 4- dihydroxyphenylacetic acid) 1000, 500, 250, 125, 62.5 nM
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Chem cal s ELB139 (1-(p-chlorphenyl)-4-piperidin-1-yl-1

, 5-di hydr o-i m dazo- 2-on, MN 277.75) was manufactured
whyoosiobisen AG  Fl umazenil (8- Fl uoro-5- et hyl - 6GPCT/EP2004/006989

0Xx0- 5, 6-di hydro-4H 2,5, 10b-tri aza- benzo[ e] azul ene- 3-

car boxyl i caci det hyl ester) was obtai ned by Tocris,

di stributed by Biotrend Chefi¥kali en GrbH, Kol n,

Germany. All other chemicals used were obtained from

D&WIMEQB mlhydﬁgﬁy(ykrﬁn‘@:mydﬁb@mamh |de)|0r frgm l\&,m;lQ,Fl, Ot.5 nM

r nany. ug adm ni stratjon schedul e _an sage_ Ro

HH‘AZ%{J‘I "i‘XfE%’?Qng:?’ T.'WOI%?#tICe%ClébI ume: @08, 388» %&;25' 125 M
pre-treatnent tine f

Hzébai ﬁfpirﬁgg?%gdr? [n] flumazenil 10 4 m%ooggs%)?gég%%n“ﬂ

RQIMONIN t(bahyidsoxybrypianingekeatingstulfaty @4 &y 1076 004375,

conpounds ELB139 was freshly suspended,i o
0. 5% hydr oxyet hyl cel | ul ose and 10%EG 9(5’3835'%9&93% nM

adm ni stration volume of 0.5 m /100 g was reached for

each subst ance and dose. Hal oper.idaol injectjon
Be rﬁﬂWFﬁﬂX}&@ and ag%rqm\ﬂns 14 microgialysis PEpDS a recovery was

c@fi@h%@é hﬁgogﬂdm&odﬁéu%g% 2000190 BOMC 8651 Hopamine,

unmazeni uted wmth saline so that an

1GQErind $H1AA: i 2090y oMublY Aoaind .58 Miseroionin. weke recavesy rate of

Lyt ensi on were placed on a
ﬂ%&gﬁﬁgﬁgégggpﬁ%g]ggﬁgﬁg§2hd duri ng dosing procedures.
Hydr oxyet hyl cel | ul ose was dissolved in distilled
ter. 6.3. Experinmental procedure io Surgery The day
Histelog¥ t he experiment, male rats were anaest hetised
with chloral hydrate (3.6% 1m /100 g i.p.) and pl aced

in a stereotaxic frame to inplant a mcrodialysis
Afjer ¢gompdetion ef ¢ionexperiment theibsaineal teneatsSuasigamoved and

pc?sctﬁke?d in formalin (10%) for approximately 10 days. The brains were cut
using vibroslice (TSE) and stained with toloidin blue to prove probes right
position.

6.4. Statistics

Basal level of 5-HT release showed interindividual differences. Therefore
data of each animal were expressed as percentages. Data from dialysates
before administering the substances Wére averaged, and ’the mean set as
100 %,; all individual values wers calculated accordingly.

Resulis were analysed by two way analysis of variance (ANOVA) wiih time
and drug as the two factors. Tuckey test was used for individual comparison.

P < 0.05 was regarded as significant.
6.5. Results

ELB139 induces a marked increase of extracellular serotonin in the striatum
of rats compared io mean basal level. When giving flumazenil at 10 mg/kg i.
p. 40 minutes after the administration of ELB132 at 30 mg/kg i. p. the
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i was incised in the nmedian anterior-posterior
di recti on between | anbda and bregma and a snall hol e

wWo®s50048671 ed i nto the skull. The stereotaxic PCTI/EP2004/006989

coordi nates were AP = +1.0 nm L = -3.0 nmfrom bregma
and 1.5 mmfromthe skull surface for the striatum
according to the atlas of P4Ri-nos and Watson, (1986)
(1). Dental cenent (Sinfony(2)) was used to fix the

irguredse o e)@mnellmaam@r@mﬁhpl‘s not enly ksvdrbed Guarderbionin level
eé{?nl %the ur, rectal te eraturewa mai nt ai ned

3 the swean besallRes!: Atfhe end of jas asiding tme
(?g\s/gvﬁftaﬁm lévé] r@ﬁnﬁéltmafassﬂme%%ws' s probe

2, menbrane | ength ge Medi cin,
Sweden) was inserted into the striatumthrough the
éw)e annul a. On the day of experinent the probe was
Eg( Sed with R nger solution (148 nM NaCl, 4 ny KO,
2,4 rnMCd2 pH=6,0). The flowrate (1 m/mn)

al | oned t collect 20 m sa m nut es
RevpEaatr Gor 2R PoXRIGts, PEPQt Ol ELEIH0r Using dna bemedierepine
aﬁf;@{qoﬁgtqrun{%ﬂm) at a tenperature of 8C until

anal ysed. Using a swi vel joint the perfusion

arrangenent allowed the aninal to nove freely within a
After an adjusting tine of one
7%@%“? %@N&%dszo mn-fractions were collected to
establish a stable basal |evel of neurotransmtter
reléase Thereafter 30 ng/ kg ELB139 or an equi val ent
U'dfe of 0.5 %tylose, 5 respectively, was

adm ni stered. Then coll ecti ng sanpl es was continued
for at | east 220 m nutes. yéSl s of dialysates io

Femalg sWistarweats dCrlec(uvy) eﬁf&l karles Rivesr sulpfeld.Sermany)

wel g a2l g Ve Pefd BERS apBinetie, They auergopaused
usdpastanddrd yond GHORBAX dsBups) of fi g;e ron &0l X hllightfdark dygren(light
ofgab 00D FRovaE. 4 nitkioe raSessnichiaod oFIss. el MR 15
SpeXialist GRILH 'SBe%‘iN?Qsﬂfé]bﬁ) L@ WA system 15 The

nmobi | e phase ‘cont ai ned

Chemicals

ELB132 (1-(p-chlorphenyl)-4-piperidin-1-yl-1,5-dihydro-imidazo-2-on, MW
277.75) was manufactured by elbion AG. Haloperidol (4-(4-[4~chlorophenyl]-
4-hydr0xy—1-piperidinyi)—1-(4-‘fluorophenyl)-1-nutanon@, MW  375,2) was
obigined by ratiopharm GmbH, Ulm, Germany, MiK-801 (dizocilpine, MW
337.37) and flumazenil (8-Fluoro-5-methyl-8-0x0-5,6-dihydro-4H-2,5,10b-
iriaza-benzolelazulene-3-carboxylicacidethylester) were obtained by Tocris,
distributed by Biotrend Chemikalien GmbH, Kéln, Germany. All other
chemicals used were obtained from Sigma-Aldrich Chemie GmbH, Germany
or from Merck, Germany.
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KH2PO4 50mM Cct an- 1- sul fonsaure Natriunsal z ( NOS)
2, 2nM EDTA 0. 086nM 20 2MH3PO4 5m1  Met hanol (MeOH) 83mi

wao\e@somssTi | 10m at pH 3.5 25 The net hod ( serPCDRPIUN4/006989

runs at a flowof 0.23 mM/mn and a colum tenperature
of 38G sarnple thernostat 8C. At night flow was
reduced to a flow of 0.1 ntAfim. Catechol am nes were
so oxidized at 500 nV (Mdel 5014 B microdialysis
7c2| Drugesdrminidtediion sekedubaand edsage 200 A, dopani ne at 2
nA H AA at 100 nA, HVA at 2 nA, and serotonin at 500
In order to calibrate the system external

A?fpﬁ oflfn th 5 tions 35 each were run

gEI g{l y: WD@AC?g%ﬁmq}gahydroxyphenyl acetic acid)
1000 500, 250, 125 62 5 nl\/D(PAM NE (3 -

a1 LAIII AI\

LT TGN T L et Tl R
25 I@S gMI—Rf homvan:ﬁﬁ?@%{gllc é)E!o ! stration
100, 50 I\%Eﬁglﬁc | N tlypt )

kreati ni Esul at) [dm .Qé’éQ?o >o/ in _E%%?m@hglg%

0.009375 nM Bef orle i nplanting and aftBd renmbyi ng the
Mi<c8@ti al visi s6pr doe Gl recoveld was carkied but with a
EBU82 on cont@i nijng 3M0O0| nMAIOPAC, 40 InM dopani nep.o.
BORO39M HIAA, 62000 g HVA argD 0. & nM sier ot ohi n. Twe.
ﬂ@ﬁgz@{iy riat e of it he probes ioay h&etvveeln 5 apd 20 ﬂ/b
H‘éla halé{y “ffST"‘C n P04 itfexpulllur:n L||L=r bdl LL
of Yo—FatiS—Was—Fergy m’* B stf-xedHa—ftofralia
%9/& ‘F%‘r appr oxi rm¥0e y oqg} The Blr ai ns| were tRit
si ng varosI i ce |(TSB) a d Qi ned wi th tol pidin bPue
U'mﬁZQRJ raobes rli ght

'y
|8
Q
=]
S.
In

7.3. Preparation of compounds:

ELB139 was freshly suspended in 20% 0.5%-hydroxyethylcellulose and 10%
PEG 300 so that an administration volume of 0.5 ml/100 g was reached for
each substance and dose. Haloperidol injection solution was diluted with
saline so that an administration volume of 0.5 mi/100 g was reached.
Flumazenil and MK-801 were diluted with saline so that an administration
volume of 0.5 ml/100 g was reached. The solutions and the suspension were
placed on a magnetic stirrer before and during dosing procedures.
Hydroxyethylcallulose was solved in distilled water.

Apart from the haloperidol rats which received haloperidol 30 minutes and
MK-801 10 minuies prior o ithe test, the other test groups received
haloperidol, ELLB132 or vehicle 60 minutes prior to test, saline or flumazenil
20 minutes prior to test and MK-801 10 minutes prior to test.

7.4. Experimental procedure

The behaviour induced by the NMMDA aniagonisi MK-801 is generally
accepted as a rat model of psychosis. MK-801 induces stereotypies,
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position. 6.4. Statistics Basal |evel of 5-HT rel ease

showed interindividual differences. Therefore data of
weawk/oaessal were expressed as percentages. DaPEI/EPIH3/006989

di al ysates before adm nistering the substances were
averaged, and the nean set as 100 % all i ndividual

val ues were cal cul at ed accs#&i-ngl y. Results were

anal ysed by two way anal ysis of variance (ANOVA) with
?péﬂécﬂvi@y ghd Gitdga i eats witef AftiapetitoriedkRimihRbtations used

or individual conparison. P < 0.05 was regarded as
significant. 6.5. Results ELB139 induces a marked

ngk?xéﬁib?ea& vi )ﬂfrtﬂé Gatd EaFeci?)?cfiéﬁ ‘B‘S‘l‘ Mo{ﬁ*léstsi\gbé!‘a‘iﬂ% efsE,

conpared to nmean basa evel

BhUu"SAB0rd, GErm&hy)UTKe tbst &ea"&bﬁ@né’téﬂ&ﬁ @b§@aredhgrena (45 x
admi ni stration of ELB139 at 30 ngy/kg p. theincrease

4pfcrax withcptdtestive plexiglass walls (aetcmmfyhelgberwlé@reomts could

fr?é(y&}n_%@% Htoﬁé&i ag Yr@/e?rﬁe‘ﬁtg g\?egé J8& df,rt,lﬂy ?gfi ﬁ’g?aké%s Bhotacells

arangédmlong ethelbo*tteimroﬁmacxbn weﬂmfbﬂzmahrérmve}'emgall movBments

Ex le 7 R ff t, of
(BRRRS Were ipearaos by 20RO AT dadnirerect pintadels 12 om
abévd tHe floUFt ’Flﬁé %Iﬁovﬁ Cg M&ﬁfé@@rs%é@h%a&@% By\thete@mputer

rats (Cr arles R ver, Sulzfeld. Germany)
pmram g*ﬂth;OtiG E,oBadﬂOQnteQ%@'@nf/br the experinent.

haet%ﬁvgqfrﬁe used under standard conditions in groups
i've onh 12 h light/dark cycle (light on at 0600
2h)totﬂltﬂstadcétrhvelll&d Em]cess to food (Pellets, ssniff MR

Stateniirs Eriedona SersoRPEthHanG St SBer ebiviles, jand
ata%ad Iahy%@réwbggh@ e’écp@ﬁmém&ﬁwe ivmnmufowné Réur (12

bi on AG | operidol (4-(4-[4-chlorop

mzlewbﬁ)oqrqurqm@ tpem mgthod d@acmb% mpﬁee\rylp) etlah L(f] 888helhe
scord¥Vot ie 92 iNRFvals are added for each parameter.

score stereotyped other stereotypies ataxia
sniffing
0 no stereotyped | no other stereotypies normal body control
sniffing
1 discontinuous discontinuous falling tendency upon
sniffing (free stereotypies (free movement
interval > 5 s) interval > 5 s)
2 continuous continuous falling upon movement
sniffing stereotypies
3 - - almost unable fo move

The day of experiment the female rais are placed in the laboratory and
receive the test compound, the reference subsiance or vehicle at the
appropriate time prior to test. MK-801 0.2 mg/kg is intraperitoneally
administered 10 minutes prior to test.

At the beginning of the test the rats are placed in the centre of the squared
arena of the MotiTest apparatus. Behaviour of the rats is recorded for one
hour. After each run animals are removed and the boxes thoroughly cleaned
and dried.
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5 obtained by rati opharm GrbH, U m Gernmany, iViK-801

(di zoci |l pi ne, MN337.37) and flumazeni |
W@ Se0FloeussD- 5- et hyl - 6- oxo- 5, 6-di hydr o- 4H 2, 5, 1PGL/EPRAH006989

benzo[ e] azul ene- 3- car boxyl i caci def hyl ester) were

obt ai ned by Tocris, distributed by Biotrend

Chemi kal i en GvbH, Koln, Ger#8ny. Al other chemicals

used were obtained from Sigma- Al drich Chem e GrbH,

Germany o or from Merck, Germany.7.2. Drug

adm nj stration schedul e and dosage Applied volune: 0.5
7. Btasficsubst ance Nunmber Dosage pre- number of Route

of of treatnment application adm nistration animls []

[mg/kg] [mn] [nl MK-801 6 0.1 10 1 i.p. ELB139 6 30
Results pf snifing1dtber sierédtypiesland ataxia wene emalysed28y dne way

' ._hal.oper. dal 0 i .p., haloperidol,4. 0.5 G0,
anaifsis" by Rebighde; TaNatylns Jukey” 13 WL ookt (o fpdiviaua
cornpanstlsResllePastiity fanasotal distanes dedelléd Y¥e analysed by

0. 5% hydr oxyet hyl cel | ul ose and 10% PEG 300 so. that “an

twnway sapalysisn dfovarenas (GNOYA) 10ompavnsl pedinel Beident-

.o _each spbstance and e.. Hal ridol i.njectjon
NeBFRRER IS Fosoied ot dnfRiGRT cdaanishr. P <0.05 was
redfAfded ak'signiff€atol ume of 0.5 m /100 g was reached.

umazeni | and MK-801 were diluted with saline so that

an administration volunme of 0.5 m /100 g was reached.

h tions and the suspension were placed on a
7%%5%%9#% stirrer before and during dosing procedures.
i Hydroxyethyl cellul ose was solved in distilled water.

Haloperidol at 0.5 mg/kg i.p. significantly reversed the increased activity, the
increased distance travelled and the sniffing (stereotypies) induced by MK-
801 (figure 1). The other stereotypies induced by MK-801 were slightly
reduced by haloperidol at 0.5 mg/kg. These effects of haloperidol were not
affected by flumazenil at 5 mg/kg. The MK-801-induced ataxia was only
marginally reduced by haloperidol but was significantly reversed by the
administration of the combination of haloperidol and flumazenil (Figure 8).

The data of ELB132 were gained in two separated trials performed by two
different laboratory assistants (Nov 2003 and Jan 2004). The two separated
trials and the sum of both frials are described and shown in Figures 9 and
10a and b.

At 30 mg/kg p.o. ELB139 significanily reversed the siereotyped sniffing in
the discrete trials and when adding up the daia of both trials. The effect of
ELB139 was distinctly antagonised by flumazenil in the second trial and
significantly reversed in the first trial and in the sum of both trials (Figure 9).

The other stereotypies induced by MK-801 were slightly reduced in the first
and significantly reversed in the second trial and when summing up the data
of both trials by ELB139 at 30 mg/kg p.o.. This effect of ELB139 was rather
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Apart fromthe hal operidol rats which received
hal operidol 30 m nutes and vl K-801 10 m nutes prior to

W0 b@sess? the ot her test groups received hal oPET/ER04/006989

ELB139 or vehicle 60 mnutes prior to test, saline or
flumazenil 20 20 mnutes prior to test and MK-801 10
mnutes prior to test. 7.4:-5Bx%perinental procedure The
behavi our induced by the NVDA antagonist ivlIK-801 is

agplified by flomagesibaed @g/ly indthenmee tritfarbdisiasily reversed in
MK- 801 i nduces stereotypies, h¥peract I Vi ta%/aand at axi a

the, segprd drigk s0; that whan edding heyfata sor gharge of the ELB139
. o ¢ . .
BT UZRi k1 Refr g TRESE iyl resuts
wees tprabablyceausest by asf impregiser definition 2of(“dther gereotypies” in
i kD tecti | exi gl [ 20 f hei ght
i i B B oy “rove. Hor i zont al roverant

were recorded by 32 infrared photocells arranged al ong
t he bottom of egih wal | of the arena. Vertica

APEBIHG P ok 888 Parilcaiiasion 466 pa NBHpetb MK 847 in
tl?gorlf% Hiﬁlg(‘l\?dveﬁo@@)?tll‘?‘fﬁé ls8cdrfd ?ﬁﬁrl ggﬁ;‘g?qdﬁz t@igon%‘fﬁcé ;W& more

par anet’ers were neasu
proreymged” Bt slilbtot (sigtfiiéant $ethak; gyheBesnemyging ap both trials,

active. ti,ne Is]. 2. total distance travelled .
ot prSidfTectidtied; o BlaXa a3t B 56 5h8H° ThE{ redllcing, gifect of
E0B1SO 6 eitesibySeds in ahe secand arial wasCcrvedsdy byhBumazenil at

rimenter every fiv tes for one hour (12

exp e m nu . .
Smgk de9vbiPs)\WRERoYHNRING &he Hataef Reth déals thed@veising @fiest of
: : of the 12 intervals are
ﬂgﬁ‘gggnﬁ’g‘%‘%ﬁﬁ%ﬁ'ﬁgﬁaﬁt e?‘ﬁ'score st er eot yped ot her
stereotypies ataxia sniffing O no stereotyped no ot her
typl e or mal ..hody cont r ol i ff 1. .
VE-B0T oA erRT s PP TRSHYIRG WS TERPRE Panci¥y B distance
trgvéliéd aﬁd(défiﬁﬁib%geihe@wz nugfi_ntémaﬂs.rwrm e@nsiagtﬁ?@he ¥hole
t >
ti > r}«fgggﬁﬁg at 38)mg/k50520! gi%‘,%ﬁgtlgg ?g Llscne%ioi?hse agtivitlyni%duced
by MK-801 in the second trial and significantly reduced it in the first trial and
when summing the data of both tests (two way ANOVA, Figure 10a). In both
tests and in the sum of both tests the effect of ELB139 on activity was

significantly reversed by flumazenil at 5 mg/kg i.p. (Figure 10a).

The MK-801induced increase of the distance travelled was significantly
reduced by ELB132 in both itests and the sum of both iesis when
contemplating the whole time curve (two way ANOVA, Figure 10a). This
effect was significantly reversed by flumazenil in all trials and when summing
up the daia of both trials (Figure 10a).

When contemplating the single time points the effect of ELB139 on activity and
distance travelled was more pronounced during the first half of an hour (Figure
10 b).
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sniffing stereotypies 3 - - alnost unable to nove The
day of experinent the female rats are placed in the

wo awenedseT y and receive the test conpound, thePCT/EP2004/006989

ref erence substance or vehicle at the appropriate tine
prior to test. MK-801 0.2 ng/kg is intraperitoneal®
adnmi ni stered 10 nminutes prird®l to test. At the

begi nning of the test the rats are placed in the

%\%@ENg éhe squared arena of the Mdti Test apparat us.
0 Fof the rats is recorded for one hour. After
each run animals are renoved and the boxes thoroughly

/(Hl%%{é%dWW §'5bsh DE; @@ﬁé&@rﬁ% Rsﬁa'ﬁ@s léﬁfl"ﬁbbé ' The

her stereotypl es and XIa wer€ anal
'\H\‘IBPysaaatﬂomﬁér i mpdel ( ApovArhizophiepia: esprqmgeuse@df cpiffalls.

Phéﬁm‘ébﬁbé}lchmwsgpﬂzﬂmqog of activity and total

di stance ‘travel l ed were anal ysed by two way anal ysi s
of variance (ANOVA) (conpound x tine). Student-
Avxiagvivan Fsydnattie #ssoeiation 199 [Dldghoetldlaﬁd smlpmalmnual of

I
“"f%ﬁa@%@%%@g a‘itﬁ%%r@dﬁﬁ)%?%aﬁ' VeblafRt breskn farhiigansng.
the increased activity, the i ncreased di st ance
AR, Ty Bl PR S S e
inbigss \mrdeﬁlfeﬁhidyer esetpdndlysikal sipetudies agathsh trlcychc
These fects, of hal operidol were not affected
Ay e pionantim ¥ PsycBopEATRRRCOH B cO38 PABuCad af axt &

was only marginally reduced by hal operidol but was
significantly reversed by the adm nistration of the

A‘h@!iﬂé payyeRrabid Rl 2R8IdsdA! Raﬂgbéﬂﬁu@tﬂafs%oﬁ Hi) ggfa‘?teﬁﬁ?on E,

dat
S@QF’P%%{T@‘@ {3 %9&0%3\‘”\{\5‘%26 :qr}':ﬁrmg %‘r@%t ?ﬁ@agl;qgvas a

pataiﬁeaaﬂméael P thosisel Pnarmﬁmabeme‘r r2oat $398d 40B8e
sum of both trials are described and shown in Figures

9 and 10a and b. At 30 ng/kg p.o. ELB139 significantly
Armoldy SBld  (1REYt dewbgpedopmehtal ngbharmalities in  schizophrenia:

insights from neuropathology. Dev Psychopathol 11: 439-56.

Atack JR (2003). Anxioselective compounds acting at the GABA(A) receptor
benzodiazepine binding site. Curr Drug Target CNS Neurol Disord 2: 213-
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Bailer J, Thurm-Mussgay |, Rey ER (1292). Schizophrenie. In: H. Reinecker
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Hogrefe-Verlag: 343-66.
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the discrete trials and when addi ng up the data of
both trials. The effect of ELB139 was distinctly

wa@nicagosssed by flumazenil in the second tri al PEREP2004/006989

significantly reversed in the first trial and in the

sum of both trials (Figure 9). The other stereotypies
i nduced by MK-801 were sligM®ey reduced in the first

and significantly reversed in the second trial and

@Wﬁpamﬂnw ng wivd hendlaira @itrobaieidrdi alseldetivitBb89cahtral
o.. This effect of ELB139 was

(baﬂmdlamme) sttedigandgninzishibiting [%i]ftigmagenih hindingi insthe rat

Rl RS IR BB Rtasa e Thgefel RS e 5o °°
effect by flumazenil was to be seen anynore. These

controversial results were probably caused by an
Bemgse &M g 1888). nThe oelatibnship heetweeear swugtprad stiraim ifhaging and

hféfu;&;§e§th£>|('f§igf’dn RRGINGYI iR Sniz @Ihré@a”%g_égfﬁz OHafy-Rb?IpaASHiAy 1:

(Nov 2003) In the second trial (Jan 2004) this
effect was nore pronounced but still not significant
so that, when summing up both trials, io only a slight

Bliea i tRirarmgcolagyobrapid-onsebantidepressant treafmsntgtrategies. J

Ch Poiofby SR Y RELIE 10°ER M 95685, A belecive
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101-13.Cains 1. Method of treating or preventing
central nervous system di sorders including psychotic
di sorders, novenent disorders and/or psychotic
synptons associated to other nmental disorders by
adm nstering to a patient in need thereof an effective
anmount of at |east one l-ar(alk) ylimdazolin-2-one of
formula (1)
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(1) (CH2V HN -1-H/ R2 in which X is hydrogen, a
Cr-al kyl, C al koxy, trifluoronethyl, or a hal ogen

wo e®sduss’ RL and R2 are i ndependently of each BPCTEP2084/@6989

-al kyl , C3-10cycl oal kyl or C3-10heteroal kyl residue,

or Rl and R2 are together a §2-6 al kyl ene residue in
which a -CH2-group is optioﬁ 7y replaced by oxygen,
nitrogen or sulfur, nis 0 or 1, and mis 0 or a

cardi nal nunmber from1l to 5. 2. Method for treating or
preventing central nervous system disorders including
psychotic di sorders, novefdaimsdi sorders and/ or

psychotic synptons associated to other nental

di sorders and especially for treating anxiety

1dif sMedilFIDCB afoneating Bgr golev mv\thBTge [?ehn‘ahma%éwtéyﬁtemnd@sbtders
of at ast_on ubst ance ich is a su e se]ective
20oMiEd RRRTERF a9isarders. SayeEIa CHSPIISKS ARGOR pRyenotic
3 s . : . o y X

ol pEBloms? s el 1 /IR SRORIS 17 SHstelig to 2
Met Ralienicito naed dheteaf| an rafiectivi aneguntt ofe atb leastaore 1-ar(alk)
act g;:. nart i i SE ith high affinity on al pha.3
car ?Q/@@&E?@%gﬁ?%’?g”gﬁ@h%nmaddi tion, with low affinity,
partially agonistic on alpha 1 and/or alpha 5
carryingreceptors._4. Mthod according to anyong of
claiml to 4, E an effective amount of

1- (4-chl or phen e'-gngginoiﬁidazolin-z-one is b

adm ni stered. 5 met hod\ accprding to clains 1, 2

or 3, wherei®=t he=gdnpound af Hula (1) is

adm ni stered parenterally ora\ ly. %9 6. The net hod
according to any one of giFarm 1z ei n the conpound

of formula (1) is admnistered in agn anmount of 1-100
ng/ kg of the body R?

in which X is hydrogen, a Ci4-alkyl, Ci4 alkoxy, trifluoromethyl, or a
halogen residue, R' and R? are independently of each other a Ci4-alkyl,
Ca0 cycloalkyl or Cao heteroalkyl residue, or R' and R? are together a
C2s alkylene residue in which a -CHz-group is optionally replaced by
oxygen, nitrogen or sulfur, nis 0 or 1, and m is 0 or a cardinal number
from 1 to 5.

2. Method for treating or preveniing central nervous system disorders

including psychotic disorders, movemenis disorders and/or psychotic
sympioms associaied fo other menial disorders and especially for
treating anxiety disorders comprising administering an effective amount
of at least one substance which is a subtype seleciive agonisi of
benzodiazepin receptors carrying the alpha 3 subunit but is not aclive
on receptors carrying the alpha 2 or alpha 4 subunit of the GABAa
receptor.

3. Method according to claim 2, wherein the substance acts partially

agonistic with high affinity on alpha 3 carrying receptors and in addition,
with low affinity, partially agonistic on alpha 1 and/or alpha 5 carrying
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wei ght of the patient. 7. Method according to anyone

of clains 1 to 6, wherein the central i nervous system
wa@le@snass7 i s a psychosis or psychoti c epi sode. PGI/EP2004/006989

Met hod according to claim7, wherein the psychosis or

psychotic episode is a type_of schizophrenia (for

I nst ance par anoi d, disorg&h@%éd, catatonic

undi fferentiated or residual), a bipoar nood disorder,

such @epiftsmani ¢ depression, and the post-psychotic

depressive disorders of schizophrenia. Psychotic

epi sodes to be seen with schi zophreniform di sorders,

4-chi I?I@ﬂrfdcﬁ_@bgdreli ] QOVQWot‘he dg!dﬁlh‘lgﬂafo d}, Sﬂlﬁ@i@lrts an effective
subst ance- i nduyce C i.c disorders.(f.or,in ce .
BRI, ol Honol T ED R emhEr PR Blog S Bh AR is
hal | admimigieres, i nhal ants, 25 opioids, or
phencyclidine); personality disorders (such as
borderline personality disorder) inpulsive disorders,
S5suchThe methad gacriding dgraaissoh; Zmrg& whetgig dhagosnpound of

hy Pefopbia/fy s ERMiR S od aRelibily 4P brallL / hyper act i vi ty

(AD HD) and abuse and addiction” (for éxanpl e al cohol,
anphet am ne, cocaine or opiate addiction). 30 9.

6.Met hPke atstieodliabgording ity e ofé of Ickiims1, wliereh thehedrapound of

the gentral,, nervous. stem di sorder i od, di der
or * rogRuEp 1L 55 2GS TarE S 3ELAF ol e ToE P ST hE Boay
wher weight betheguadiedt.sor der or nood 5 episode is a ngjor
depressive di sorder or episode, manic, m xed and

hyponmani ¢ nood epi sodes, depressive episodes wth
7.at ypMethod egseending &o anyepeant istdime 1 gt Br avherein the central

deprﬁéﬁbM@sﬁ‘&éM%d&H"a PeyHAId SpSyehstid epieaas!t I ual
dysphoric disorder, m nor depressive "di sorder, post
traumati c, acute stress disorder, obsessive-conpul sive

8.:\1/:5 tsgmgﬁ’fodara@g@%ﬁﬁg{i bs clirh h7,e?¢l‘ie|ﬁ1§ind'tm)i r;ikybgosié lor psychotic

od accordin nyone Q ai 0 6, . rein .

the SOROTS fOMRrCsRRRERe e By HaEnds heretioid dfarolnized,
di socatatonty uedifferetiatéd ansesidual), 22ipdért moddatisender,rayich as
to clahi@ ﬁggré%ﬁfne I Bnd hl%eag%bﬁbéélcﬂbﬁé’ r@%re%éiv@%%%ﬁ@erb of
o is chroni'€C anxi ety disorder,” panic di sorder, . :
agormmm@nlgpg@wg@lc episodes to be seen with schizophreniform

disorders,  schizoaffective  disorders, delusional  disorders,
substance-induced psychotic disorders (for instance induced by
alcohol, amphetamine, cannabis, cocaine, halluzinogens, inhalants,
opioids, or phencyclidine); personality disorders (such as borderline
personality disorder) impulsive disorders, such as maladaptive
aggression; bipolar disorders and hyperactive-impulsive atiention
deficit/hyperaciivity (AD/HD) and asbuse and addiction (for example
alcohol, amphetamine, cocaine or opiaie addiction).

9. Method according to anyone of claims 1 to 6, wherein the ceniral
nervous system disorder is a mood disorder or mood episode.

10. Method according to claim 9, wherein the mood disorder or mood
episode is a major depressive disorder or episode, manic, mixed and
hypomanic mood episodes, depressive episodes with atypical, catatonic
or melancholic features, depressive episodes with posipartum onset



phobi a, social phobia and generalized anxiety
di sorder. 13. Method according to anyone of clains 1

W@ 2008/0048bEr ei n the central nervous system di sOPCEEP1084/606989
novenent di sorder which is primarily i associated to
mal functi on of basal ganglia. 14. Method according to
claim 13, wherein the moverféht disorder is different
subtypes of dystonia, such as focal dystoni as,

mul tin n%ﬁrﬁé‘f Qg;ﬁgﬁsﬁgeaga}deQY%@gﬁaagpr%gfs%ogjisorder, post

dyst on| a , general

dystiHinatic i aeuie cirass gzsptdﬁfpmsaasmw@mww@ rdig@rder and

Foc adatbygd @th @atihg aldefigerger vi cal dystoni a
(torticolli), blepharospasm (cranmp of the eyelid),

appendi cul ar dystonia (cranmp in the extremties, |ike
11.he MetHoer ascardimgpio amyonendi kldims tltet 6nwhewich the central

oar i %{ﬁ?%ncﬁ%&déé ISP e G b PR B Aty

for the treatnment or prevention of central nervous
system di sorders including psychotic disorders,
novenent di sorders and/ or psychotic synptons

125 s detosacoerding de ohaim 49, W%@r@imma%ﬂ%‘ﬂlﬁpwrﬁ episode
ef f g8t icMRNMETOAHNet) fdiﬁor&i@ras arﬂ&edihoﬁtle(ra| or@phobla specﬁ' c

hyarBie. 2 'c@lzgSEﬁén&ge%@reﬁzéA borey AR RE hy! | or a
haLogen residue, Rl and R2 are independently of each

1 es afhiod, Pesilya, oAyl b Bldfe §e58, WIHHA AR Sehra
[) esinBreous sysienn disorder 1s @ asmpyamemp%lsomil whncgpISapamgﬂly
o?/ gé%%‘ra%t%&afdﬁgﬁ‘g@?t@nroméfﬁg 83'39'{*‘3 a ggtl en?ni nmnle:d

thereof. 16. Pharnaceutical conposition for the
14." eIy @Ec@n‘éiﬁd ab BaM oS whekd fes PhélRingent disorder is

e RS BRGREE f ot SuSh R T el st e abRlesfocal o

di sosedgnentalodystoniasy tarsion dystonia, hemispheric, generalised and
tardive dystonias (induced by psychopharma-cological drugs). Focal
dystonias include cervical dystonia (torticolli), blepharospasm (cramp of
the eyelid), appendicular dystonia (cramp in the extremities, like the
writer's cramp), oromandibular dystonia and spasmodic dysphonia
(cramp of the vocal cord) and paroxysmal dystonia.

15.  Pharmaceutical composition for the treatment or prevention of central
nervous system disorders including psychotic disorders, movement
disorders and/or psychotic sympioms associated to other mental
disorders containing an effeclive amount of at least one 1-ar(alk)
ylimidazolin-2-one of formula (I)

Y

(CHz}n

Sl /\J;
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benzodi azepin receptor ligand which is selective for
the al pha 3 subunit of the benzodi azepin receptor but

waolo@s/ o367 exert a significant positive GABA i NPCEHEBI004006989

effect on receptors carrying the al pha 2 and/or al pha

4 subunit of the GABA receptor. 17. Pharmaceuti cal
conposition according to ck&m 16, wherein the

benzodi azepi ne ligand acts partially agonistic with

high affinity on alpha 3 carrying receptors and in
addition, wth low affinity, partially agonistic on

al phin Whichidois hygitoged, @aCry-alkyl,r@ceplikoky,. trifl@oromethyl, or a

Phar &g%%e'@e#duggﬁwaﬁatm%gmgééﬁa& Ig%{l g.eﬁ Bhet® C1L8alkyl,

rein

1- (4 Cohd eyqieriiyior- %1p|hsarpaikubwaﬁ®@z& Ri.and BAare fagether a
Phar '@%%{Ryléﬁé r6S1806 Sh tWwifieh aF COHdgRsLY & aaumlyofeplaced by

clains 15 18 wherein it, cont |ns urt her exci

or . XY@eT N EAICrDBT Sy Fels ELOF LNt Bhisod Of Aogrrainal number

accorfrd»nnqatdsetaraypaimmfn@écathmedﬁ to 19 for parenteral
or oral admnistration. 2 1. Pharmaceuti cal

conmposition according to claim15 or 16, wherein it
16ont Hhasmacaiticahgsmpositidy fowthghteahienthef gartiab nerwfust dystem

COMP ARG rﬁfd&r\g@ résly):zhot?(,z dlﬂ}aélfﬁmcrﬁ&trérﬁéﬁ% disordgrs and/or

conposli t1ron accor one O
wher @BYchaile sysrnteals 6‘ﬁ§0¢ &y sthan raenis} disordeyscontaining a

psychaglsdigrefis YéMtbFW@kMﬁtcha@ sei%@ﬁﬁé”ftﬁﬁthlé izhsha 3 subunit

co 0|t|na or|n he
ps%’ﬁ) SPZ?@%%@ %ﬁgpg EHEdpgs gm?%grt(ﬁ s:gnn‘" icant positive

schi BA&B}« dmrea?:?g leflent ba neee;ﬂomac@'gmnigijthei amgfaga rEnaést, adlpha
catato et | at or residual), a bipoar noo

di sord? é{b%ngg)i eagp%fe%eggoﬁressi on, and the

post - psychoti c depressive di sorders of schizophreni a.

1?SVC'ﬁ‘ﬂ‘ahﬁa&éﬁtﬁ%ﬂeé?rbgo%iﬁoﬁegﬁcd}‘dg@ 6N rﬁ’xher” We'?ém the

di sorders Ive di sor u5|

di sob@@i@dla&mg@ Higerd aﬁmaabsamﬁh%wah $ighy aﬂ"@lty fopralpha
I NSt 3NGny r@lﬂé‘c%%tdx@ and il SN, vﬁtﬁolﬂﬁsﬁ éﬂ'hit? p@rﬁﬁwyiagémsuc
cocai ne, | n?@?&% i nhal ant s, ioid
phenepa'ﬁ*aﬁ m@p 51PN S6RMOFS (such as
borderline
18. Pharmaceutical composition according to claims 15, 16 or 17, wherein
the compound of formula (1) is 1-(4-chlorphenyl)-4-piperidinoimidazolin-
2-one.

12.  Pharmaceutical composition according to anyone of claims 15 to 18
wherein it contains further excipients or awdliaries.

20.  Pharmaceutical composition according to any one of claims 15 to 19 for
parenteral or oral adminisiration.

21. Pharmaceutical composition according to claim 15 or 16, wherein it
contains 1-100 mg/kg body weight of the patient of the compound of
formula (1).

22.  Pharmaceutical composition according io anyone of claims 15 to 21,
wherein the central nervous system disorder is a psychosis or psychotic
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personal ity disorder) inpulsive disorders, such as
mal adapti ve aggression; bipolar disorders and

whypsiessi ve- i npul sive attention deficit/hyperBCI/ER2004006989

(AD/ HD) and abuse and addiction (for exanple 15

al cohol , anphetam ne, cocaine or opiate addiction).
24. Pharmaceutical conposi ti6®r according to anyone of
claims 15 to 21, wherein the central nervous system
di solt?%go i.s a nood di sorder or nood epi sode. 20 25.
Phar naceuti cal conposition according to claim 24,
wherein the nood di sorder or npbod episode is a ngjor

R rtBctli el | BomRibsh  BEBordTRY! o JRIE AN thherein the
a%/)e pi%XPho%%Pépﬁﬁ?®?@reﬁi§Q<%%| Re ¢ quqﬁ]renla gor instance
depr gsandid edisogRnized, rcgta%nipmﬁmfrenuate@mtresiqual), a bipoar

re c. disorde ressi Vv .
i s(ﬁﬁfﬁ %@%’ﬁgi.E%S%ﬁﬂ%ﬁt@%%@ﬁﬁ@ oﬁﬁded.p,oggp;;choﬂc
obsesteprassivenglisbedere afischizdpheania.pRsyaotic egpisddesatoi beg seen
di . . L .

any ou, Schi£CphreRfG eR, AIRATEHIR REEES, Midonal

ner vEiROrders; subsinBer-induced paychels disrdars dfog énstapce induced
epi spieaiedbhdiNdimphétamihe, EAMABIS, Seidafi, HelBPdGEhS Ninhalants,

o 26 G ORI Fei eSO de oy proaing

35 a@elrs_tmaﬁtyi ﬁdi_seﬂiﬁrzjf impulbivbi adiserdersyl aubhbiar] anladaptive

o 0B Sfortc bsiat, AiSGIER &, FUBHERA RERsvs, atienton

wher eleficit/hgperantivity (ABfHI_apsarmiyabugT oﬂrmbradiel_ictitoadﬁtor example
. o)

ol £ eghol A, Coonfe i ofite gaRERAE & °F,

conposition according to claim28, wherein the

20 A i conpolih e emicpy 0 ) crieg 1 o 21
dyst SResn er SHaF dEREHF dvHRi SBAIERT JS 3 SHERG iater or
and taoodi efsisoljst oni as (i nduced by
psychophar ma- col ogi cal drugs). Focal dystonias include

cervi cal
25. Pharmaceutical composition according to claim 24, wherein the mood

disorder or mood episode is a major depressive disorder or episode,
manic, mixed and hypomanic mood episodes, depressive episodes with
atypical, catatonic or melancholic features, depressive episodes with

_ postpartum onset premenstrual dysphoric disorder, minor depressive
disorder, post fraumalic, acute stress disorder, obsessive-compulsive
disorder and patients wiih eating disorders.

26.  Pharmaceuiical composition according to anyone of claims 15 to 21,
wherein the central nervous system disorder is an anxiety disorder or
episode of anxiety.

27. Pharmaceutical composition according to claim 26, wherein the anxiety
disorder or episode is chronic anxiety disorder, panic disorder,
agoraphobia, specific phobia, social phobia and generalized anxiety
disorder.
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dystonia (torticolli), blepharospasm (cranp of the
eyel id), appendicular dystonia (cranp in the
we@xaosemssT es, |ike the witer's cranp), oromanPCEPZN/006989
dystoni a and spasnodi ¢ dysphonia (cranp of the vocal
cord) and paroxysmal dystoni a.

28.

20.

Pharmaceutical composition according to anyone of claims 15 to 21,
wherein the central nervous system disorder is a movement disorder
which is primarily associated to malfunction of basal ganglia.

Pharmaceutical composition according to claim 28, wherein the
movement disorder is different subtypes of dystonia, such as focal
dystonias, multiple-focal or segmental dystonias, torsion dystonia,
hemispheric, generalised and tardive dystonias (induced by
psychopharma-cological drugs). Focal dystonias include cervical
dystonia (torticolli), blepharospasm (cramp of the eyelid), appendicular
dystonia (cramp in the extremities, like the writer's cramp),
oromandibular dystonia and spasmodic dysphonia (cramp of the vocal
cord) and paroxysmal dystonia.



