
WO 2005/004867 PCT/EP2004/006989  -1 Method of treating or preventing
central nervous system disorders with  compounds having selectivity for the
alpha 3 subunit of the  benzodiazepine receptor Description  Field of the
Invention 5 The present invention relates to the use of
1-ar(alk)ylimidazolin-2-ones, which  contain a disubstituted amine radical
in the 4-position, for the treatment or  prevention of central nervous
system disorders, including psychotic disorders  and especially
schizophrenia, and depression, anxiety and dystonia and to the 10 use of
these and other agonistic substances which are subtype selective  ligands
for benzodiazepin receptors containing an alpha 3 subunit.,  Background of
the invention 15 Central nervous system disorders are severe mental
disorders which extremely  impair daily life. For example, schizophrenia
affects about I % of the  world-wide population (Capuano et at, 2002) and
mostly starts before 30  years of age implying a life-long treatment (Banes,
1993). Psychosis, especially schizophrenia, has a heterogeneous symptomatic
20 picture (American Psychiatric 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
outside stimulus)  and delusions (false, fixed and unusual beliefs), for
instance persecution  mania. The patient is extremely agitated and loses
contact to reality. These are 25 called the positive symptoms (Davidson and
Neale, 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  30 (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 



WO 2005/004867 PCT/EP2004/006989  -2 dopamine D2 receptor show extreme
movement disorders and sedative side  effects (Nyberg et al., 2002). The
most famous antetype of the classic  antipsychotics and still a drug for
first line treatment is haloperidol (Capuano et  al., 2002). Because of its
negative side effects and the fact that it may reduce 5 the positive acute
symptoms but not the negative symptoms of schizophrenia it  does not enable
the patient to return to everyday life. This fact led to the development of
novel antipsychotics, the so called atypical  antipsychotics. They show a
lower dopamine D2 receptor affinity and a more  10 diverse receptor affinity
profile focusing on the serotonin receptor subtype 5-HT2 (Sawa and Snyder,
2002). The change in the receptor affinity profile of  the drugs reduced the
movement disorder side effect but shifted the side  effects to issues like
extreme body weight gain, sexual disturbance, cognitive  dysfunction and
anhedonia. Clozapine which has emerged as a benchmark 15 therapeutic
ameliorating both positive and negative symptoms of  schizophrenia and
devoid of movement disorder side-effects shows  agranulocytosis as a major,
potentially lethal side-effect (Capuano et al.,  2002). Above all, there is
still a high amount of therapy resistant cases  (Lindenmayer et at., 2002).
20 The cause of schizophrenia is not fully elucidated nor is the mechanism
of  action of antipsychotic drugs, especially of atypical antipsychotic
drugs. There  seems to be a polygenic mode of inheritance but it is also
governed by  non-genetic factors (Prasad at al., 2002). Growing
epidemiological, genetic,  and clinical neurobiological evidence indicates
that abnormalities in brain 25 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 symptoms may be stimulated by  so dopaminergic drugs
(Capuano at al., 2002) and, as described above, the classical
antipsychotics, like haloperidol, have a high affinity to 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
ss 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 WO
2005/004867 PCT/EP2004/006989  -3 pathophysiology of schizophrenia is
serotonin (Sawa and Snyder, 2002). The glutamatergic neurotransmitter system
seems also to be involved in the  development of schizophrenia. Thus, NMDA
antagonists like phencyclidine  5 and ketamine are able to stimulate
schizophrenic symptoms in humans and rodents (Abi-Saab et al., 1998; Lahti
et al., 2001). The animal models of  psychosis based on NMDA antagonists
have the advantage over  dopaminergic models that they not only mimic the
agitated and impulsive  behaviour of the positive phase of schizophrenia but
also the negative 10 symptoms of schizophrenia like cognitive deficits.
(Abi-Saab et at., 1998;  Jentsch and Roth, 1999). Thus, this model can be
used to identify new drugs  with antipsychotic potential. While the cause of
most central nervous system disorders is far from  15 understood, the
neurotransmitter serotonin (5-HT) was found to play an  important role in
many central nervous system disorders. Although complex  emotional states
such as depression and anxiety, cannot solely be reduced to  imbalances
induced by a single neurotransmitter, deficits in the 5-HT  neurotransmitter
system are generally acknowledged to be prominently 20 involved in the
development of depression and anxiety (Graeff et al., 1996).  Thus,
independent of the variable clinical forms of depression, such as major
depressive disorder and episodes, manic, mixed and hypomanic mood  episodes,
depressive episodes with atypical, catatonic or melancholic features,
depressive episodes with postpartum onset premenstrual dysphoric disorder,
25 minor depressive disorder, post traumatic and acute stress disorder,
depressive patients show a significant reduction of 5-HT in the
cerebrospinal  fluid and additional alterations in their central 5-HT system
(Owens and  Nemeroff, 1994). Although the underlying mechanism of depression
is certainly  more complex than simply a reduction in levels of 5-HT or a
diminished 



30 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 35 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 WO 2005/004867 PCT/EP2004/006989
-4- treatment of central nervous system disorders compared to non-selective
monoamine uptake inhibitors which simultaneously elevate the levels of
serotonine, dopamine and noradrenaiine to varying extents and show
accordingly more side effects. s Additionally, a long lasting increase of
the extracellular 5-HT concentration in  brain by, for instance SSRIs, may
reduce anxiety in animals and humans  (Jones et al., 2002; Stokes and Holtz,
1997). Thus, fluoxetine, a SSRI, is  therapeutically used for different
anxiety disorders (Nutt et al., 1999) indicating  the additional modulating
effect of enhanced 5-HT levels on panic disorder, 10 agoraphobia, specific
phobia, social phobia and generalized anxiety disorder.  It is to make
clear, that the pharmacological effect is mediated by the  increased levels
of the neurotransmitters resulting in an increased activation of  the
respective receptor and not by the specific block of the uptake transporter.
However, the late onset of the anxiolytic and antidepressive effect of is
compounds increasing the 5-HT level in the brain, like SSRIs, are a limiting
factor of the therapeutic benefit of these drugs (Nutt at al., 1999). A
human  being strongly at risk to commit suicide cannot wait three weeks
until the  therapeutic drug will display its antidepressive, antipsychotic
and/or anxiolytic  effect. 20 In contrast to the SSRI, benzodiazepines show
a rapid onset of their anxiolytic  activity (Costa and Guidotti, 1996).
However, the range of their therapeutic use  is restricted to a relatively
short period of time since the development of  tolerance to the effect of
the benzodiazepines and the risk of drug addiction  



limits their chronic use (Costa and Guidotti, 1996). 2s Thus, a therapeutic
drug combining both mechanisms, the rapid onset 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 as depression.  Another
embodiment of a central nervous system disorder is dystonia. so Dystonia is
a movement disorder based on a malfunction of the central  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 ss 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 WO
2005/004867 PCT/EP2004/006989  -5 affected. In Germany, there are about
80000 individuals with dystonic attacks  (DDG eV, 2002). On the basis of the
distribution of symptoms dystonia may be classified in  5 several subtypes:
focal dystonias, multiple-focal or segmental dystonias,  torsion dystonia,
hemispheric, generalised and tardive dystonias. Focal  dystonias include
cervical dystonia (torticolli), blepharospasm (cramp of the  eyelid),
appendicular dystonia (cramp in the extremities, like the writers  cramp),
oromandibular dystonia and spasmodic dysphonia (cramp of the vocal  10 cord)
(DDG eV, 2002; Friedman and Standaert, 2001). At present, except of a few
rare forms the treatment of dystonia focuses on  symptomatic therapies.
Focal dystonias can be treated quite successfully by  botulinum toxin
(Hsiung GY at al., 2002). Botulinum toxin is administered 15 locally into
the affected area and causes a relaxation of the muscle for several  weeks.
The treatment has to be repeated regularly. The weak point of the  therapy
is that some patients develop a resistance to the toxin due to  antibodies
raised against it and that it cannot be used when greater areas of  the body
are affected (Dressler et al., 2002; Hsiung et al., 2002). 20 



The systemic pharmacotherapies of segmental and generalised dystonias are
unsatisfactory. It involves anticholinergic drugs and baclofen, a
pre-synaptic  acting. GABAB agonist, reported to favourably influence
dystonia symptoms  (Fahn, 1987; Green, 1992; Rawicki, 1999). The effect of
anticonvulsant drugs 26 on dystonia is inconsistent: phenobarbital and
lamotrigine seems to have a  pro-dystonic effect whereas gabapentin is
assumed to be antidystonic (Richter  and L(r)scher, 1999; Richter and
Loscher, 2000; Siep et at., 2002). A surgical therapy, the deep brain
stimulation of the globus pallidus, for severe  ao 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 Vercuell, 2001; Vercueil et at., 2002; Klein and  Ozelius, 2002).
The mechanism of dystonia is not fully elucidated. There are many hints to a
as dysfunction of the basal ganglia (Gernert et at, 2002; Herrero et at.,
2002).  The mechanism coordinating the information of somatosensory
afferences and  gating them to the motor system is supposed to be impaired
(Herrero et al., WO 2005/004867 PCT/EP20041006989  -6 2002). Dystonia may be
caused by brain trauma or a stroke but about 80 % of  generalised dystonias
are idiopathic and seem to be inheritable with a different  degree of
penetrance (Pauls and Korczyn, 1990). Currently 13 different forms  of
dystonia can be distinguished on a genetic basis (dystonia types 1-13) 5
(Klein and Ozelius, 2002). A gene mutation has been identified for three,
rare  subtypes of generalised dystonias, for instance the L-dopa responsive
type  (Thyagarajan; 2001). The genetic hamster model of paroxysmal dystonia
is one of the few clearly  defined animal models of dystonia (Hamann and
Richter, 2002). 10 Anxiety disorders are highly prevalent with an increasing
incidence world- wide. Benzodiazepines are still regarded as the most
effective drugs for the  treatment of anxiety disorders showing a fast onset
of the anxiolytic activity.  However, they also show undesired side-effects,
such as ataxia, sedation, 15 skeletal muscle relaxation, amnesia ethanol and
barbiturate interaction.  



Major problems are also the development of tolerance to their therapeutic
effects and the potential for drug abuse (Costa and Guidotti, 1996; Atack,
2003). As mentioned above, class of drugs used for treatment of anxiety are
the  2a selective serotonine re-uptake inhibitors (SSRIs), These drugs are
well  established as antidepressants and do not induce major side-effects of
benzodiazepines, such as tolerance or drug abuse, but the (ate onset of
their  anxiolytic and antidepressive effect are a limiting factor of their
therapeutic  benefit (Nutt et al., 1999). Besides, their therapeutic use is
affected by 25 weight gain and sexual dysfunctions which leads patients to
discontinue the  therapy (Perna et al., 2001). A combination of the positive
effects 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 ideal  anxiolytic. 30 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 GABAA receptor  subtypes (Costa and Guidotti, 1996). During the
last years pharmacological  and genetical studies revealed different
a-subunits of receptors being 35 responsible for different behavioural
symptoms induced by benzodiazepines WO 2005/004867 PCT/EP2004/006989  -7-
(Atack, 2003). Thus, alphal-subunits containing receptors are described to
mediate the  sedative and anticonvulsant effect of the benzodiazepines
(Costa and  Guidotti, 1996; Crestani et al., 2000; Qubinsky at al., 2002).
GABAA 5 receptors comprising alpha5-subunits should play a part in amnesia
induced  by benzodiazepines while alpha2- and alpha3-subunits containing
receptors  were seen to be responsible for the anxiolytic activity of these
compound  class (Costa and Guidotti, 1996; Low et al., 2000; Dubinsky et
al., 2002).  However, the subtype specific effects of the benzodiazepines
are not yet 10 fully understood and there is an ongoing controversal
discussion on the role  of different subunits which is further complicated
by the fact that in addition  



to different alpha subunits also different beta and gamma subunits as well
as  additional subunits are reported and contribute to heterogeneity. Some
findings indicate that the sedative effect of the benzodiazepines, for 15
instance, is not exclusively mediated by the alphal-subunit containing
receptor subtype but by additional mechanisms and that alphal-subunits
solely play a predominant role in ataxia (Platt et al., 2002). Tauber et al.
(2003) found that the loss of righting reflex due to the simultaneous
administration of diazepam and ethanol is not seen in alpha2-subunit-mutant
20 mice (combined with a loss of receptor activity) but the drop of
locomotor  activity (sign of sedation) caused by the administration of both
compound  was found in alphal-,, 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  25 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
longer  capable of mediating the benzodiazepine effect, several companies
have  initiated research programs to develop benzodiazepine receptor ligands
30 selective for both the alpha 2 and alpha 3 subunit with reduced activity
on  the alpha I subunit. (Low et al., 2000; Griebel at 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 WO 2005/004867 PCT/EP2004/006989  -8 degrees of
partial agonism on individual receptors. For example, the  substance
SL661498 was shown to act with approximately 40-50% partial  agonistic
activity on alpha I and alpha 5 containing receptors while acting  with 100%
partial agonistic activity on alpha 2 receptors and 70% activity on 5 alpha
3 receptors. This may result indeed in functional subtype selectivity,
however only with regard to pharmacological effects which require a high
degree of activation of the receptors. For effects requiring less than 50%
activation such compounds will act like non-selective agonists as can be
seen in figure 2 in the paper by Griebel et al., 2001. The discussion is
still 



10 out what degree of receptor activation is needed for which effect, but
even  partial non-selective agonists such as imidazenil have been found to
be  sedative in patients (Attack, 2003). It thus remains questionable
whether the  strategy of functional partial agonism can deliver the intended
selectivity for  de-selecting the alpha I subunit. Despite this fact, others
are using the same 15 approach (Dawson, 1998; McKernan, 1998). NS2710 and an
undisclosed  new compound in clinical development derived from the research
and  development program of Merck (Adis Data Information, 2003; Goodacre et
aL, 2002; Chambers et al., 2001) did not yet deliver the anticipated
clinical  profile and proved to be sedative and not free of addictive
potential (Atack, 20 2003). Taken these results together, no major progress
has been made to  date developing new benzodiazepine receptor ligands,
especially with high  subtype selectivity. Furthermore, the knowledge on the
role of different  subunits in physiology and pathophysiology of diseases is
still very limited,  again due to a lack of selective compounds. 25 While
knowledge of the role of the subunits alpha I and alpha 2 was the  target of
at least some 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 30
for both the alpha 2 in combination with the alpha 3 subunit, de-selecting
to  a certain degree the alpha I subunit. There are only few studies about
the  alpha3-subunit containing receptor. In an immunocytochemical study the
alpha3-subunit is described to be abundantly expressed in the cholinergic WO
2005/004867 PCT/EP2004/006989  -9 neurons of the striatum, septum and
peduncufo-pontine nucleus and the  dopaminergic neurons of the substantia
nigra pars compacta whereas these  cells express only few alpha2-subunits
(Rodriguez-Pallares et al., 2001). On  the dopaminergic neurons of the pars
compacta of the substancia nigra 5 alpha3 subunits mainly seem to be
accompanied by alpha 4 subunits (the  alpha 4 subunit is not sensitive to
benzodiazepines) whereas mRNAs of  alpha2-subunits were not found (Guyon et
at, 1999). Noradrenergic neurons  



in the locus coeruleus are described to be immunoreactive for the alpha3-
and the alpha2-subunit. All these brain areas were immunonegative for  10
alphal-subunits (Rodriguez-Pallares et at, 2001). Similarily, the
serotonergic neurons in the raphe show a high level of labelling  of
alpha3-subunits, while there are only few neurons expressing the alpha2
subunit (Rodriguez-Pallares et al., 2001). Additionally, Gao et at (1993)
found  that the vast majority of serotonergic neurons in the raphe express
strong 15 alpha3-subunit-immunoreactivity, but are devoid of alphal-subunit
staining  whereas both subunits are present in GABAerg neurons of the raphe.
However, all these studies were labelling studies and do not permit any
clear  view on the pharmacology mediated via the alpha 3 subunit. 20 When
locally administering muscimol, a GABAA agonist, and bicuculline, a  GABAA
antagonist, in the dorsal and medial raphe an effect on local and  nucleus
accumbens extracellular 5-HT levels has been found In a  microdialysis study
(Tao and Auerbach, 2000). This indicates that the  alpha3-subunit containing
GABAA receptors may be Involved in serotonargic  25 neurotransmission.
Description of the invention From the above, it becomes clear that the
current methods and possibilities of  so 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 WO 2005/004867 PCT/EP2004/006989  -10 possibilities of
treating or preventing such central nervous system disorders in  mammals and
especially to present a treatment for human use. According to a first
subject of the present invention, this object was solved by a  5 method of
treating or preventing central nervous system disorders including  psychotic
disorders, depression, anxiety and movement disorders and/or  psychotic
symptoms associated to other mental disorders by administering an  effective
amount of at least one 1-ar(alk)ylimidazolin-2-one of formula (I) 10 



rVC112). g  ~~ - rr x RI  o N N, 15 R2  in which X is hydrogen, a C,4-alkyl,
C14 alkoxy, trifluoromethyl, or a halogen  residue, R1 and R2 are
independently of each other a C,.,-alkyl, C3.1o cycloalkyl 20 or C3. 1o
heteroalkyl residue, or R1 and R2 are together a C2-6 alkylene residue in
which a -CH2-group is optionally replaced by oxygen, nitrogen or sulfur, n
is 0  or 1, and m is 0 or a cardinal number from I to 5 to a patient in need
thereof.  According to the present invention, it has been found that
surprisingly the 25 compounds of formula I are highly efficient in treating
the following central  nervous system disorders: 1. Psychosis and psychotic
episodes 30 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 35 disorders (for instance induced by
alcohol, amphetamine, cannabis, cocaine,  halluzinogens, inhalants, opiolds,
or phencyclidine); personality disorders  (such as borderline personality
disorder) impulsive disorders, such as WO 2005/004867 PCTJEP2004/006989  -11
maladaptive aggression; bipolar disorders and hyperactive-impulsive
attention  deficit/hyperactivity (AD/HD) and abuse and addiction (for
example alcohol,  amphetamine, cocaine or opiate addiction). s 2. Mood
disorders and mood episodes Major depressive disorder and episodes, manic,
mixed and hypomanic mood  episodes, depressive episodes with atypical,
catatonic or melancholic features,  depressive episodes with postpartum
onset premenstrual dysphoric disorder, 10 minor depressive disorder, post
traumatic, acute stress disorder,  



obsessive-compulsive disorder and patients with eating disorders. 3. Anxiety
disorders and episodes of anxiety 15 Chronic anxiety disorder, panic
disorder, agoraphobia, specific phobia, social  phobia and generalized
anxiety disorder. 4. Movement disorders primarily associated to malfunction
of basal ganglia: 20 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 extremities, like the writer's cramp), oromandibular 25
dystonia and spasmodic dysphonia (cramp of the vocal cord) and paroxysmal
dystonia. The compounds of formula U I have been described for the first
time in WO  97/09314 as substances suitable for treating epileptic
disorders. Surprisingly, it  so has now been found that these substances can
also be used for an efficient 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. as The number of CH2 groups of the compounds used
according to the invention  is either 0 (1-arylimidazolin-2-ones) or I
(1-aralkylimidazolin-2-ones).  Examples of compounds of the formula (I)
include: WO 2005/004867 PCT/EP20041006989  -12-
1-phenyl-4-morpholinoimidazolin-2-one, I -(4-methoxy)-4-pi peridi
noimidazolin-2-one,  1-(4-chlorophenyl)-4-morpholinoimidazolin-2-one,
1-(4-chlorophenyl)-4-piperidinoimidazolin-2-one, s
1-(4-chlorophenyl)-4-dimethylaminoimidazolin-2-one,
1-(4-bromophenyl)-4-morpholinoimidazolin-2-one,
1-(3-chlorophenyl)-4-morpholinoimidazolin-2-one,
1-(4-chlorophenyl)-4-hexamethyleneimidazolin-2-one,
1-(4-methylphenyl)-4-morpholinoimidazolin-2-one, 10
1-(4-chlorophenyl)-4-(cyclohexy(methylamino)imidazolin-2-one,  



1-(4-fluorophenyl)-4-morpholinoimidazolin-2-one, and
1-benzyl-4-morpholinoimidazolin-2-one.  The substances used in the method of
the present invention can be prepared 15 by the process described in US
5,869,481. An especially preferred compound to be used as pharmaceutical
according to  the present invention is
1-(4-chlorophenyl)-4-piperidinoimidazolin-2-one  (ELB139; IB-Nomenclature:
1-(4-chlorophenyl)-4-piperidin-1-yl 2,5-dihydro-1H- 20 imidazolin-2-one).
The administration of at least one compound of formula (I) and especially
1-(4- chlorophenyl)-4-piperidinoimidazolin-2-one can be effected in the
usual way of  administration of psychoactive drugs. 25 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 30 the framework of the treatment of schizophrenia and other
psychotic 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  35 15 mg/kg body weight is especially
preferred. In a preferred embodiment, the compounds are administered orally
or via an WO 2005/004867 PCT/EP2004/006989 -13- injection in a suitable
parenteral formulation, per inhalation, intranasally or as  suppositorium.
Further, the compounds are preferably used in connection with common  5
pharmaceutical carriers, excipients or auxiliaries. The application forms
are not  critical within the framework of the present invention as long as
sufficient  absorption of the active ingredient is guaranteed. Further, the
compounds are administered as sole treatment for the described  10 diseases
and disease stages or in combination with other compounds useful  



for the treatment of said diseases or disease stages. The combination may be
a co-administration using separate administrations for each drug or in form
of a  fixed combination as mixture with common pharmaceutical excipients or
auxiliaries. The application forms of the combinations are not critical
within the is framework of the present invention as long as sufficient
absorption of the  active ingredient is guaranteed. The attached examples of
the use according to the invention of 1-ar(alk)yl- imidazolin-2-ones clearly
prove that the methods according to the invention are  20 extremely
efficient when treating psychotic diseases and practically no side effects
were observed. The compounds used according to the invention are  very well
tolerated and can easily be formulated in compositions for the  therapeutic
or prophylactic application. 25 A further subject-matter of the present
invention is therefore a pharmaceutical  composition for the treatment or
prophylaxis of central nervous system  disorders containing an effective
amount of at least one 1-ar(alk)ylimidazoIin- 2-one of formula (I) 30 t~2)R`
H  (X)M N H Rt  004 N + 35 g2 WO 2005/004867 PCT/EP2004/006989 -14- in which
X is hydrogen, a C1.4-alkyl, C14 alkoxy, trifluoromethyl, or a halogen
residue, R1 and R2 are independently of each other a C1-4-alkyl, C3.1o
cycloalkyl  or C3-1o heteroalkyl residue, or R1 and R2 are together a C2 6
alkylene residue in  which a -CHz-group is optionally replaced by oxygen,
nitrogen or sulfur, n is 0  or 1, and m is 0 or a cardinal number from 1 to
5 to a patient in need thereof.  Most preferably, the pharmaceutical
composition contains 1-(4-chlorophenyl)- 4-piperidinoimidazofn-2-one (ELB
139) as active agent. 10 The pharmaceutical composition according to the
invention furthermore can  



contain suitable excipients, auxiliaries or filling agents and/or
substances,  which are necessary or advantageous for the formulation of a
suitable form of  application. The pharmaceutical composition according to
the invention  contains the active ingredient(s) preferably in an amount of
1-100 mg/kg body 15 weight of the patient and is intended for the
administration per os or  parenterally (e.g. intravenously, intramuscularly
or subcutaneously). More preferably, the composition contains the active
ingredient in amounts of  25 to 70 mg/kg body weight or 5 to 15 mg/kg body
weight respectively,  20 depending of the intended use. According to a
further subject of the present invention, the object was solved  by
providing a method of treating or preventing central nervous system
disorders including psychotic disorders, movement disorders and/or psychotic
25 symptoms associated to other mental disorders and especially for treating
anxiety disorders. Said method comprises administering an effective amount
of at least one substance which is a subtype selective agonist of
benzodiazepine receptors carrying the alpha 3 subunit, however, is not
active, that means it does not exert a significant positive GABA increasing
30 effect on receptors carrying the alpha 2 and/or alpha 4 subunit of the
GABA  receptor, regardless of whether it binds to this receptor or not.
Benzodiazepine receptor ligands which are selective for the alpha 3 subunit
of the benzodiazepine receptors can be expected to be effective for treating
35 in the above mentioned CNS diseases. According to the present invention,
selectivity is defined as an at least 20 WO 2005/004867 PCTJEP2004/006989
-15 fold difference in concentration needed to elicit a 50% maximal GABA
potentiating response as displayed in the examples and the methods section
therein, he. an at least 20 fold difference in EC50. Selectivity can also be
defined as at least 20 fold difference in binding affinity (an at least 20
fold 5 higher affinity as determined using standard binding experiment
procedures)  if the binding translates to a functional agonistic effect on
the respective  receptor subtype. Especially preferred are compounds which
are subtype  selective for receptors carrying the alpha 3 subunit GABA
receptor. Also  



preferred are alpha 3 subtype selective compounds which are not at all 10
active (which do not exert a significant positive GABA increasing effect) on
receptors carrying the alpha 2 and alpha 4 subunit of the GABA receptor
regardless of whether they bind to this receptor or not. Especially
preferred are  also such compounds if they exert the above mentioned
features and in  addition act as partial agonists for GABA receptors
carrying the alpha 3 15 subunit and in addition act as low affinity agonists
or partial agonists (with an  at least 20 fold separation in affinity),
again with special preference to the  partial agonists, with low affinity to
the alpha I and/or alpha 5 subunit. I -ar(alk)  ylimidazolin-2-one compounds
of Formula I as above defined are compounds  that show the desired
selectivity. An especially preferred example of a 20 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  25 for the benzodiazepine
receptor on receptors carrying the alpha 3 subunit. The nature of the effect
on these receptors is a partial agonistic one  indicating that these
compounds and especially ELB139 act as subtype  selective partial agonists
for receptors carrying the alpha 3 subunit. Also, the  compounds and
especially ELB139 were active on receptors carrying the 30 alpha I or alpha
5 subunit, however at more than 20 times 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 35 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 WO 2005/004867
PCT/EP2004/006989 -16- showing sensitivity for ELB139 the compound exerted a
less strong  potentiation of the GABA induced current compared to Diazepam
which is  indicative of a partial agonistic property. In this respect,
partial agonistic  



activity was concluded if the maximal potentiation of the GABA induced 5
effect was lower at the highest concentration tested as compared to the
maximum effect induced by diazepam as positive reference compound at a
supramaximal concentration of 1 to 10 NM. The relative partial agonism was
in the range of 50 to 70%. Due to the subtype selectivity of the present
compounds and especially of ELB139 being selective for the alpha 3 subunit
10 the compounds could be used to evaluate the role of alpha 3 subunits with
respect to physiology and pharmacology. ELB139 was found to induce an
increase of the serotonine levels in rat brain, however the mechanism of
this  effect at first remained unclear. To further clarify this effect, it
was tested  whether this was related to an action of serotonine
transporters, i.e. to the 15 mechanism of drugs limiting the function of
this transporter and thus  resulting in an increase in serotonine (selective
serotonine re-uptake  inhibitors, SSRIs) or to the now known selective
interaction with the alpha 3  benzodiazepine receptor. The compounds of the
present invention and  especially ELB139 had no effect on the uptake of
serotonine in a 20 synaptosomal preparation. On the other hand, the effect
of ELB139 on the  extracellular level serotonine could be fully blocked and
even reversed by  administration of the specific benzodiazepine receptor
blocker flumazenil  which blocks interaction of benzodiazepines with all
benzodiazepine  sensitive receptors Including the one on the alpha 3
subunit. Due to the 25 subtype selectivity these data indicate clearly and
unexpectedly that the  effect of ELB139 on the serotoninergic system is
mediated by the  benzodiazepine receptor on alpha 3 subunits. Diazepam is
reported to have  no effect on serotonine levels if administered in similar
experiments  indicating that only subtype selective compounds can exert this
effect'. Thus, 30 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
including  depression and anxiety. 36 In a second approach, it was tested
whether the psychopharmacological  



behavioural effects of ELB139 which were not typical for benzodiazepines WO
2005/004867 PCT/EP2004/006989  -17 could be reversed by flumazenil
administration. The antidepressant effect  can be easily linked to the
increase in serotonine levels in the brain. All  drugs Increasing serotonine
do exert anti-depressant effects including drugs  like fluoxetine, an SSRI.
Since the increase in serotonine could be prevented 5 by flumazenil
administration, the anti-psychotic effect was selected as most  appropriate
to evaluate the role of the alpha 3 subunit in the  psychopharmacological
profile of ELB139. Benzodiazepines without  selectivity for the alpha 3
subunit are known to not exert antipsychotic  effects. If flumazenil was
administered in combination with ELB139, 10 unexpectedly the anti-psychotic
effect of ELB139 could be antagonized.  These data indicate that not only
the alpha 3 subunit is an ideal target for  diseases involving the
serotoninergic system as described above, but also  for other CNS diseases
such as psychosis. In addition, these findings  indicate that ELB139 and
other substances which are selective for alpha 3 15 subunit containing
receptors are potent anxiolytics, anti-dystonics and  anticonvulsants. This
broad spectrum of activity is in contrast to the subtype  selectivity and
the discussed linkage of other than the alpha 3 subunit to  different
diseases. For example, the anticonvulsant activity was so far  related
mainly to the alpha 1 subunit, but EL8139 acts as a very potent 20
anxiolytic despite the low affinity to the alpha 1 subunit. Similarly, the
alpha  2 subunit was seen as pre-dominant for anxiolytic effects with only
additive  contribution of the alpha 3 subunit for anxiety. However, ELB139
is not at all  active on alpha 2 subunits being selective for the alpha 3
subunit. These  data further indicate, that the alpha 3 subunit and the
benzodiazepine 25 receptor on alpha 3 subunits is an ideal target for the
treatment of these  diseases including anxiety and epilepsy. In summary, the
body of data, i.e. the effects in vivo in models of psychosis,  depression,
dystonia, epilepsy and anxiety as well as the effect on  so 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. 35 Therefore, another subject-matter of the present
invention is a  pharmaceutical composition containing a benzodiazepine
receptor ligand WO 2005/004867 PCT/EP2004/006989 -18- which is selective for
the alpha 3 subunit of the benzodiazepine receptors.  Such substances with
high selectivity for the alpha 3 subunit can easily be  detected using well
established and described screening systems. Such  systems can comprise
receptor binding assays as a first step, but using 5 binding assays which
however have to be based on membrane fractions  containing the respective
GABA receptor subunits. Such preparations can  be obtained from cell lines
expressing and assembling after stable of  transient transfection the
functional GABA receptor complex consisting of  the alpha subunit under
investigation, i.e. alpha 1, 2, 3, 4, or 5, in 10 combination with one beta
subunit (perferably the beta 2 subunit and one  gamma subunit, preferably
the gamma 2 subunit, A different source for the  GABA receptors sybtypes can
be obtained from expression systems  expressing the recombinant proteins of
the different subunits. Such  expression systems may be bacteria, yeasts or
eukaryotic cells. Using such is binding assays, compounds with high affinity
for the alpha 3 subunit and  high selectivity over the other GABA receptors
containing the alpha subuntis  1, 2, 4 or 5, can be easily identified. A
radioligand may be 3(H)- Flunitrazepam or other well described radioligands
without selectivity for  individual GABA subunits. 20 Since benzodiazepine
receptor ligands can act as agonists, neutral Iigands  (antagonists) and
inverse agonists, a functional assay is needed to identify  agonists as well
as partial agonists. Such assays may be a modified binding  assays, using
the binding of 3(H)-Muscimol as read out, since agonists as 25 well as
antagonists and inverse agonists affect differentially the binding  



characteristics of Mluscimol. A different functional assays which can be
used to identify the intrinsic  activity of benzodiazepine ligands is based
on electrophysiological  30 techniques using either Xenopus oocytes as
expression systems or transfected cell lines such as CHO cells transfected
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 as out for the receptor interaction. The result of such a
stepwise screening  approach is a 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. WO 2005/004867 PCT/EP2004/006989 -19- Such a receptor
ligand compound may also act as a partial agonist with at  least 20 fold
lower affinity to the alpha 1 and 5 containing GABA receptor  compared to
the alpha 3 containing GABA receptor. Preferably such  pharmaceutical
composition contains an 1-ar(alk)ylimidazoline-2-one of 5 Formula I as
defined above which shows the desired selectivity. Preferably,  such
pharmaceutical composition contains the compound 1-(4-chlorphenyl)-4-
piperidinoimidazolin-2-ones (ELB139). Further, it is possible and sometimes
advisable that the pharmaceutical composition contains further excipients or
auxiliaries and the composition can be either prepared for parenteral or for
oral io administration. Like described above, a dose of 1-100mg/kg body
weight of the  patient has been found to be an effective dose of the active
compound. Further  preferred dosages contained in the pharmaceutical
composition are 2 to 70  mg/kg body weight or 5 to 50 mglkg body weight for
treatment of schizophrenia  and other psychotic diseases, and 1 to 20 mg/kg
or 5 to 15 mg/kg body weight  15 for treatment of dystonia. Such
pharmaceutical composition is useful for treatment of central nervous
system disorders and preferably for treating psychosis, depression,
dystonia,  epilepsy and anxiety as described above in more detail. 20 Such
compounds or compositions including ELB139 are also claimed to  



exert selective positive effects on CNS disorders which can currently not be
treated with the available benzodiazepine receptor (igands, i.e. depression,
psychosis, dystonia and related CNS diseases with a special focus on 25
diseases which can be treated with compounds exerting an effect on
serotonine levels in the brain including depression. Such compounds are
also claimed to exert effects in diseases which can be currently treated
with  benzodiazepine receptor ?igands but at a better side effect profile
reducing  the amnestic, sedative, hypnotic, addiction inducing, muscle
relaxant, and so 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
treatment. 35 The invention is further explained by the following Examples
and Figures: WO 2005/004867 PCT/EP2004/006989 -20- The Figures show: Figure
1: Activity, total distance travelled, stereotyped sniffing, other
stereotypies and ataxia stimulated by 0.2 mg/kg MK-801 administered i.p. 10
s minutes prior to test in female rats. Haloperidol was administered Lp. and
E131-00139 was administered p.o. 1  hour prior to test. * significant to
control p<0.05, " significant to control p<0.01,  "` significant to control
p<0.001, # significant different to each other p<0.05. ,o Figure 2:
antidystonic activity of E131-00139 At a lower dose, i.e, at 5 mgJkg i.p.,
still a significant antidystonic activity was  present. Figure 3: Effect of
E131-00139 on 5-HT release in the striatum of rats is 30 mg/kg E131-00139
was administered l.p.. Data are shown as percent of  mean basal level of
5-HT (mean SEM); significant to tylose, p<0.05.  Figure 4: Effect of
E131-00139 on dopamine release in the striatum of rats 30 mg/kg E131-00139
was administered Lp.. Data are shown as percent of  20 mean basal level of
dopamine (meaq SEM). Figure 5: Whole cell recordings of HEK 293 cells
expressing recombinant rat  ai02y2 (i=1-5) GABAA receptors. Currents were
normalized to the GABA  



concentrations used in the absence of all different drugs. Increasing 25
concentrations of diazepam (A), diazepam + 10 isM Rol 5-1788 (A), El 31-139
(), or E131-139 + 10pM Ro15-1788 (o) were co-applied with GABA
concentrations about ECZO. Error bars indicate the standard error of mean
(SEM) for 4 cells each. so Figure 6: Effects of ELB139 (= E131-00139, 10+30
mg/kg) on the time spent  immobile, the duration of swimming and the time
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). 36 Figure 7:
Effects of fluoxetine (10+30 mg/kg) on the time spent immobile, the
duration of swimming and the time-span the animals tried to climb out in the
rat  ill WO 2005/004867 PCT/EP2004/006989 -21- 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). s Figure 8:
Effect of haloperidol on MK-801-induced psychosis-related  behaviour in
female rats Two separate trials are shown. Haloperidol (H) at 0.5 mg/kg I.
p. was  administered 60 min prior to test when given alone and 30 min prior
to test  when given in addition to flumazenil (F). Flumazenil at 5 mg/kg i.
p. was 10 administered 20 min prior to test. MK-801 at 0.1 mg/kg i. p. was
given 10 min  prior to test. Data are shown as mean SEM. Significant to
control (C):*  p<0.05, ** p<0.01, ***p<0.001. Figure 9: Effect of ELB139 on
MK-801-induced psychosis-related behaviour  15 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  mglkg 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-induced stereotyped  sniffing, other stereotypies and ataxia are
shown as mean SEM. Significant 



20 to control:* p<0.05, ** p<0.01, ***p<0.001; significant to ELB139 group:
#  p<0.05. Figure 10a: Effect of ELB139 on MK-801-induced psychosis-related
behaviour and its reversibility by flumazenil in female rats 25 ELB139 at 30
mg/kg p.o. was administered 1 h prior to test. Flumazenil at 5  mg/kg Lp.
was administered 20 min prior to test. MK-801 at 0.1 mglkg i.p.  was given
10 min prior to test. Effect on MK-801-increased activity and  distance
travelled are shown as mean  SEM. Significant to control:* p<0.05;
significant to ELBI39 group: # p<0.05. 30 Figure 10b: 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.  35 was given 10 min prior to test. Effect on
MK-801-increased activity and distance travelled are shown in
5-minute-intervalls as mean  SEM.  Significant to control:* p<0.05;
significant to ELB139 group: # p<0.05. WO 2005/004867 PCT/EP2004/006989
-22- Examples 1. Treatment of psychotic disorders  5 1.1. Animals Female
Wistar rats (Crl: (WI) BR, Charles River, Sulzfeld,Germany) weighing  150 to
180 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 10 ad libitum access to food (Pellets, ssniff M/R 15, Spezialdiat GmbH,
SoestlWestfalen) and water. 1.2. Chemicals  15 E131-00139
1-(4-chlorphenyl)-4-pipe(dinoimidazolin-2-one, MW 277.75) was  manufactured
by elbion AG. Haloperidol (4-(4-[4-chlorophenyl]-4-hydroxy-l-
pipeddinyl)-1-(4-chorophenyl)-1-nutanone, MW 375,9) was obtained by
ratiopharm GmbH, Ulm, Germany, MK-801 (dizocilpine, MW 337.37) was 



20 obtained by Tocris, distributed by Biotrend Chemikallen GmbH, Koln,
Germany. All other chemicals used were obtained from Sigma-Aldrich Chemie
GmbH, Germany or from Merck, Germany. 1.3. Drug administration schedule/
dosage  25 AApplied volume: 0i5 ml/10og substance Number Dosage
pre-treatment number of application Route of of administration  animals 30
[n] [mg/kg] [min] [n] MK-801 17 0.2 10 1 iP  E131-00139 6 30,60 60 1 P.O.
haloperidol 10 0.5 60 1 i.p.  35 1.4. Preparation of compounds: E131-00139
was freshly suspended in 0.5% hydroxyethylcellulose so that an WO
2005/004867 PCTIEP2004/006989  -23 administration volume of 0.5 mI/100 g was
reached for each substance and  dose, Haloperidol injection solution was
diluted with saline so that an  administration volume of 0.5 mU100 g was
reached. The suspensions were  placed on a magnetic stirrer before and
during dosing procedures.  s Hydroxyethylcellulose was solved in distilled
water. 1.5. Experimental procedure 10 The behaviour induced by the NMDA
antagonist MK-801 is generally accepted  as a rat model of psychosis. MK-801
induces stereotypies, hyperactivity and  ataxia in rats after
intraperitoneal administration. Locomotor activity of the rats is recorded
by the MotiTest Apparatus (TSE, Bad  Homburg, Germany). The test area
consisted of a squared arena (45 (45 cm)  15 with protective plexiglass
walls (20 cm of height) where rats could freely move. Horizontal movements
were recorded by 32 infrared photocells arranged along  the bottom of each
wall of the arena. Vertical movements (rearings) were  recorded by a
horizontal row of 32 infrared photocells 12 cm above the floor.  The
following parameters are measured by the computer program "ActiMot"  



20 (TSE, Bad Homburg, Germany): 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  2s intervals) according to the method described by Andin(r) et al.
(1999). 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 sniffing
discontinuous stereotypies falling tendency upon  so (free interval > 5 s)
(free interval > 5 s) movement 2 continuous sniffing continuous stereotypies
falling upon movement  g - - Almost unable to move  The day of experiment
the female rats are placed in the laboratory and receive as the test
compound, the reference substance or vehicle at the appropriate time  prior
to test. MK-801 0.2 mg/kg is intraperitoneally administered 10 minutes
prior to test. WO 2005/004867 PCT/EP2004/006989 it  -24 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. 5
1.6. Statistics Results were analysed by one way analysis of variance
(ANOVA). Tukey test  was used for individual comparison. P ( 0.05 was
regarded as significant. 10 1.7. Results The results of the test are shown
in figure 1. Haloperidol significantly reduced  all symptoms induced by
MK-801 [p<0.001] as described by Andin6 et al.  15 (1999). At 30 mg/kg p.o.
E131-00139 significantly reversed the stereotyped sniffing,  



the other stereotypies and the ataxia induced by MK-801 and distinctly
reduced the total distance travelled increased by MK-801. At this dose it
did  not reduce MK-801 -stimulated activity. 20 At 60 mg/kg p.o. E0131-00139
significantly reduced all parameters induced by  MK-801. The stereotyped
sniffing was reduced dose dependently [p<0.05]  2. Treatment of dystonia 25
2.1. Animals Experiments were carried out in male and female dts& mutant
Syrian golden  hamsters which were obtained by selective breeding as
previously described  ao in detail (Fredow and Lbscher, 1991). They were
housed under standard conditions in groups of three to five on a 12 h
light/dark cycle (light on at 0600  h) with ad libitum access to food
(Altromin 1320 standard diet, Altromin, Lage,  Germany) and water. 195 2.2
Chemicals E131-00139 1-(4-chlorphenyl)-4-piperidinoimidazolin-2-one, MW
277.75) was WO 2005/004867 PCT/EP2004/006989  -25 manufactured by elbion AG.
All other chemicals used were obtained from  Sigma-Aldrich Chemie GmbH,
Germany or from Merck, Germany. 2.3. Drug administration schedule/ dosage  5
Applied volume` 0.2 ml/20g substance Number Dosage observation number of
Route of  of period after application administration  animals administration
10 [n] [mg/k9j [min) n E131-00139 8 5 180 1 i.p.  E131-00139 8 10 180 1 I.P.
2.4. Preparation of compounds 15 E131-00139 was freshly suspended in 0.5%
hydroxyethylcellulose so that an  



administration volume of 0.2 ml/20 g was reached for each substance and
dose. The suspensions were placed on a magnetic stirrer before and during
dosing procedures. Hydroxyethylcellulose was solved in distilled water. 20
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  25 attacks were induced by a triple
stimulation technique: The hamsters were taken from their home cage and
placed on a balance (to 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 started  within a few minutes after
placing the hamsters in the new plastic cage. The 30 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: 35 Stage I
flattened ears and flattened posture while walking Stage 2 facial
contortions, rearings with forelimb crossing, disturbed gait  with retarded
setting of forepaws WO 2005/004867 PCT/EP2004/006989  -26 Stage 3 stiffened
hindlimbs, so that the animals appear towalk on tiptoes  in a dysmetric
hypergait Stage 4 loss of balance Stage 5 hindlimbs hyperextended caudally,
animals continue to pull itself  5 with the functional forelimbs Stage 6
animals immobilised in a twisted, hunched posture with both  hindlimbs and
forelimbs tonically extended forward, erected  (Starub-like) tail,
alternating unilateral forelimb elevation, head  weaving, and opisthotonus
10 The final stage persisted for two to five hours, but rapid recovery
occurred  thereafter. All mutant hamsters did not progress through the
entire sequence  



described; the individual maximum stage was usually reached after 45-170
minutes. 15 2.6. Statistics Results were analysed by Friedman-test followed
by Wilcoxon-test. P < 0.05  was regarded as significant. 20 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  25 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
later the animals were re-tested after  vehicle administration to serve as
post dose control. The results of this test are  displayed in figure 2. In
this graph, three stacks of three bars each are ao displayed. The first
stack represents the first hour of observation statring 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  35 response of the
animals recorded 2-3 days prior to the drug test, the black bar  represents
the results obtained after drug administration and the third (gray)  bar
represents the post drug control tested 2-3 days after the drug WO
2005/004867 PCT/EP2004/006989  -27 administration. The pre-and post test was
used to exclude that a reduction of  severity of stages was only due to a
reduction in sensitivity for the induction of  dystonic attacks is age
dependent. 5 In the current experiment E131-00139 was shown to exert a
potent  antidystonic effect. At the dose tested, is. 10 mg/kg i.p., the
compound was  well tolerated and no sedation was observed. During the total
observation  period the severity of the dystonic attack was significantly
reduced inidcating a  long duration of action. The remaining symptoms, i.e.
on average stage 2.3 to 10 2.4, are the stages which are reached within
minutes after start of the  



experiment, i.e. at a time where no or only minimal plasma levels of E131-
00139 are present. 3. Anxiolyfic and antidepressive activity  15 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. 20 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  25 conditions in groups of five on a 12 h light/dark cycle (light
on at 0600 h) with ad libitum access to food (Pellets, ssniff M/R 15,
Spezialdiat GmbH,  Soest/Westfalen) and water. 3.2. Chemicals  30 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. 35 WO 2005/004867
PCT/E1'2004/006989 28 - 3.3. Drug administration schedule/ dosage  Route of
application: i.p. Applied volume:. 0.5 ml/1009,  5 substance Dosage
pre-treatment time number of application  [mg/kg] [win] [n]  E131-00139 30 0
1  10 3.4. Preparation of compounds suspended in 0.5% hydroxyethylcellulose
containing 10% polyethyleneglycol 300 (PEG300) 



E131-00139 was freshly suspended in 0.5% hydroxyethyiceilulose so that an
15 administration volume of 0.5 ml/100 g was reached for each dose. The
suspensions were placed on a magnetic stirrer before and during dosing
procedures. Hydroxyethylcellulose was dissolved in distilled water. 3.5.
Experimental procedure  20 Surgery The day before the experiment, male rats
were anaesthetised with chloral  hydrate (3.6%, lml/100 g i.p.) and placed
in a stereotaxic frame to implant a  microdialysis guide cannula (CMAt12,
Carnegie Medicine, Sweden). Scalp 25 was incised in the median
anterior-posterior direction between lambda and  bregma and a small hole was
drilled into the skull. The stereotaxic coordinates  were AP = +1.0 mm, L =
-3.0 mm from bregma and 1.5 mm from the skull  surface for the striatum
according to the atlas of Paxinos and Watson, (1966)  (1). Dental cement
(Sinfony(2)) was used to fix the guide cannula and anchor 30 screws to the
cranium. During the surgery rectal temperature was maintained  at 37C using
a heating blanket. Microdialysis  35 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 WO 2005/004867 PCT/EP20041006989  -29
Ringer solution (148 mM NaCl, 4 mM KCI, 2,4 mM CaCl2, pH = 6,0). The flow
rate (1 pi/min) allowed to collect 20 pi samples every 20 minutes into
microvials. Microvials were stored in a fraction collector (CMA1170) at a
temperature of 8C until analysed. Using a swivel joint the perfusion 5
arrangement allowed the animal to move freely within a hemispherical bowl.
After an adjusting time of one hour 3 consecutive 20-min-fractions were
collected to establish a stable basal level of neurotransmitter release.
Thereafter 30 mg/kg E131-00139 or an equivalent volume of 0.5 %
tylose/PEG300 9:1, respectively, was administered. Then collecting samples
10 was continued for at least 220 minutes.  Analysis of dialysates 



Dialysates were directly analysed by reverse-phase high-performance liquid
chromatography with electrochemical detection (HPLC-EC). The samples were
15 separated by a ZORBAX SB-Aq 2.1 mm ID x 100 mm column (Agilent
Technologies). I pl 1% perchloric acid were added to the 20-minutes-fraction
and 10 pi of this mixture were injected into the HPLC-system. The mobile
phase contained: 20 KH2PO4 50mM  Octan-1-sulfonsaure Natriumsalz (NOS) 2,2mM
EDTA 0.086mM  2MH3PO4 5ml  Methanol (MeOH) 83m1 25 Acetonitril 10ml  at pH
3.5 The method (serotonin) runs at a flow of 0.23 ml/min and a column
temperature of 38C, sample thermostat 8C. so 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. 35 In order to
calibrate the system external standards with 5 concentrations each  were run
regularly: WO 2005/004867 PCT/EP2004/006989 -30- DOPAC (3, 4-
dihydroxyphenylacetic acid) 1000, 500, 250, 125, 62.5  nM DOPAMINE (3 -
hydroxytyramine hydrochloride) 8, 4, 2, 1, 0.5 nM s HIAA (5 - hydroxy - 3 -
indoleacetic acid) 200, 100, 50, 25, 12.5 nM  HVA (homovanillic acid) 800,
400, 200, 100, 50 nM  SERMON IN (5-hydroxytryptamine-kreatininsulfat) 0.15,
0.075, 0.0375, 0.01875, 0.009375 nM  io Before implanting and after removing
the microdialysis probe a recovery was  carried out with a solution
containing 2000 nM DOPAC, 40 nM dopamine,  1000 nM HIAA, 2000 nM HVA and 0.8
nM serotonin. The recovery rate of the  



probes lay between 5 and 20 %. 16 Histology 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  20 position.
Statistics  Basal level of 5-HT release showed interindividual differences.
Therefore data  25 of each animal were expressed as percentages. Data from
dialysates before administering the substances were averaged, and the mean
set as 100 %; all  { individual values were calculated accordingly. Results
were analysed by two way analysis of variance (ANOVA) with time and  30 drug
as the two factors. Tuckey test was used for individual comparison. P  (
0.05 was regarded as significant. 3.6. Results 35 E131-00139 at 30 mg/kg 1.
p. significantly and unexpectedly increased 5-HT  concentration in the
striatum of rats for 1 hour and 40 minutes (figure 3)  without influencing
HIAA concentration, a metabolite of 5-HAT (data not WO 2005/004867
PCTIEP2004/006989  -31 shown). It did also not influence the simultaneously
measured dopamine  concentration in the striatum of rats (figure 4). Changes
of 5-HT levels are  indicative of an anxiolytic and antidepressant effect.
The mechanism of this increase is not clear. It cannot be explained by the
5 benzodiazepine-like activity of the compound as benzodiazepines such as
diazepam do not increase but rather decrease 5-HT release in the brain (Pei
at  al., 1989) and by that counteracting to the effect of SSRIs.
Additionally, the  increase of striatal 5-HT is not an essential and typical
mechanism of  antiepileptic drugs as the effect of antiepileptics on 5-NT
release in the brain is 10 varying depending on the anticonvulsant.
Carbamazepine also produce an  increase of basal 5-HT release probably by
influencing N-type Ca2+ channels  (Kawata et at., 2001). Valproate as well
enhances extracellular 5-HT  (Murakami et al., 2001) whereas phenytoin and
gabapentin decrease it (Okada  



et al., 1997; Taylor at al., 1998). 15 The effect of E131-00139 on
extracellular 5-HT concentration may be  compared to that of fluoxetine and
other selective serotonin reuptake inhibitors  (SSRI) (Li et al., 1996).
Thus, E131-00139 opens up new vistas for the  treatment of central nervous
system disorders as the compound class may  combine the long-lasting but
late onset activity of drugs increasing extracellular 20 5-HT concentration
in the brain and the direct and rapid onset of the anxiolytic  activity of
the benzodiazepines which is a well known quality of the compound  class
1-Ar(alk)yI-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 25 effect E131-00139 exhibits an exceptional and improved potential
for the  treatment of chronic anxiety syndromes, panic disorder,
agoraphobia, specific  phobia, social phobia and generalised anxiety
disorder, and depressive  disorders, such as major depressive disorder and
episodes, manic, mixed and  hypomanic mood episodes, depressive episodes
with atypical, catatonic or 30 melancholic features, depressive episodes
with postpartum onset  premenstrual dysphoric disorder, minor depressive
disorder, post traumatic  and acute stress disorder. Example 4  35 Subtype
selective and partial agonistic effect of ELB139 as an example of a  subtype
selective partial agonistic alpha 3 preferring compound. WO 2005/004867
PCT/EP2004/006989  -32 The ligand gated ion channels opened by y-amino
butyric acid (GABAA  receptors) are pentamers assembling from two to three
different subunits out  of an array of six a, three 0, three y, a 6, an s, a
it and a 0 subunit (see 5 Hevers at al., 1998). Most likely it is the
structural heterogeneity of GABAA  receptors that forms the basis for their
functional diversity. Most  benzodiazepines (BZ) recognising the GABAA
receptor modulate Cl- flux  through these receptor channels, thereby
affecting synaptic transmission in  the CNS. For example, the
sedative-hypnotic BZ diazepam, used in the 



10 present study as a reference compound, imposes a number of effects on the
function of the CNS, resulting in a spectrum of clinical actions ranging
from  sedation at low doses to induction of anaesthesia at significantly
higher  doses. Thus, large efforts are made to improve the GABAergic subtype
specificity of drugs like the BZs in order to reduce their actions on those
15 neuronal systems not involved in the therapeutic effects. The GABAA
receptor subunit composition determines both affinity and  efficacy of the
endogenous ligand as well as for drugs like BZs. Variations  among the a
subunits have profound impact on the affinity and efficacy of 20 distinct
classes of BZ ligands, whereas other classes are indiscriminate  (Pritchett
at al., 1989, Wisden et at., 1991). E.g., diazepam, like most but not  all
other 1,4-BZs, was previously shown not to differentially bind to receptor
subtypes of the general form ai(3jy2 (I = 1 - 3, 5; j = I - 3) (Li ddens,
1995,  Benavides, 1992, Pritchett, 1990). 25 The present experiments were
conducted to examine in detail the potency  and efficacy of the putative BZ
receptor ligand ELB139 in the presence and  absence of the BZ antagonist
flumazenil (Rol 5-1788) to a number of GABAA  receptor subtypes expressed in
the heterologous system of human 30 embryonic kidney (HEK 293) cells. The
chosen receptor subtypes ai02y2 (i =  1-5) are likely to constitute the
majority of native GABAA/BZ-receptors. The  efficacy, potency, and a subunit
specificity of the novel compound was  compared to those of diazepam. 35
4.1. Experimental Section  Materials WO 20051004867 PCT/EP2004/006989  -33
With the exception of ELB139 (E131-00139) all compounds were from
commercial sources and in analytical grade. 4.2. Cell culturing and cell
transfection  5 For electrophysiological recording HEK-293 cells were
passaged and  replated on 12-mm glass coverslips located in 9.6-cm plastic
dishes filled  



with 10 ml of Minimum Essential Medium (MEM, Gibco) supplemented with  158
mg/I sodium bicarbonate, 2 mM glutamine (Gibco), 100 U/ml penicillin 10
streptomycin (Gibco), and 10% foetal calf serum (Gibco). Cultures were
maintained at 37 C in a humidified 95% O2/5% CO2 atmosphere for 2-3  days.
Transfection with recombinant rat GABAA receptors was carried out as  15
described in detail (Korpi and LQddens, 1993, LUddens and Korpi, 1995b).
Briefly, HEK 293 cells were transfected in triple combinations using the
phosphate precipitation method with rat GABAA receptor cDNAs in  eukaryotic
expression vectors (Pritchett, 1990) for the a, R and y subunits.  For
optimal receptor expression, final concentrations (pg vector DNA per 9.6 20
cm tissue culture plate) were: al, 2; a2 4.8; a3, 1.2; a4, 10; a5, 0.8; 02,
0.4;  and y2S, 0.3. The y2S variant is abbreviated y2 in the remainder of
the text.  To identify transfected cells all subunit combinations were
co-transfected  with 1 pg per plate of pNl-EGFP. 25 4.3. Electrophysiology
Two days after transfection single coverslips containing HEK 293 cells were
placed in a recording chamber mounted on the movable stage of a
fluorescence microscope (Olympus 1)(70) and perfused with a defined saline
30 solution containing (in mM): 130 NaCI, 5.4 KCi, 2 CaCi2, 2 MgSO4, 10
glucose, 5 sucrose, and 10 HEPES (free acid), pH adjusted to 7.35 with
about 35 mM NaOH. Transfected cells were identified by their green
fluorescence due to the expression of the pNl-EGFP vector and ligand-
mediated membrane currents of these cells were studied in the whole-cell 35
configuration of the patch-clamp technique (Harrill at al., 1981).
Patch-clamp  pipettes were pulled from hard borosilicate capillary glass
(0.5 mm ID,  1.5 mm OD, Vitrex, Science Products GmbH, Hofheim, Germany)
using a WO 2005/004867 PCT/EP2004/006989  -34 horizontal puller (Sutter
Instruments, CA, Model P-97) in a multi-stage  process. The pipettes had an
initial resistance of 2-4 MS2 when filled with a  solution containing (in
mM): 90 KCI, 50 KOH, 2 CaCl2, 2 MgCl2, 10 EGTA,  3.1 ATP (di-potassium
salt), 0.4 GTP (tri-sodium salt), and 10 HEPES (free  



5 acid), pH 7.35. The junction potential between the pipette and the
external solution was less  than 2.3 mV and therefore neglected. Seal
resistances >1 GQ were routinely  obtained by applying gentle suction to the
pipettes. Membrane rupture was to monitored electrically as an increase in
capacity. Pipette capacitance,  membrane capacitance, and series resistance
were electronically  compensated to achieve minimal capacitative transients.
A series resistance  compensation of >60% was regularly used. 75 Using a
fast perfusion stepper system (SF-77B, Perfusion Fast Step, Warner
Instruments, Inc., Midwest, USA) test solutions containing the approximate
receptor subtype specific GABA EC2o, GABA EC20 plus increasing
concentrations of diazepam (in piM): 0.01, 0.1, 1, 10, and GABA EC2o plus
increasing concentrations of ELB139 (in pM): 0.01, 0.03, 0.1, 0.3, 1, 3, 10,
20 30. In the case of diazepam and ELB139 an experimental set of all
concentrations with additionally 10 pM Ro15-1766 was tested. In all cells
recorded the presence of the y2 subunit in the heteropentamere was
monitored by the application of 1 pM zolpidem plus the EC2o of GABA before
testing the experimental drugs. 25 Responses of the cells were recorded by a
patch-clamp amplifier (EPC-8,  HEKA-Electronic, Lambrecht, Germany) in
conjunction with a standard  personal computer and the pClamp 8.1 software
package (Axon Instruments,  Foster City, CA). The standard holding-potential
for the cells was -40 mV. 30 Whole cell currents were low-pass filtered by
an eight-pole Bessel filter 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 I kHz. 35 4.4. Results and
Discussion Efficacy, potency, and GABAA receptor a subunit specificity of
the new WO 2005/004867 PCTIEP2004/006989  -35 compound ELB139 was tested
with the whole cell configuration of the patch- clamp technique by applying
increasing drug concentration together with  



GABA of the approximate EC2o on green fluorescing cells. BZ binding site
specificity of the new compound was tested on the same cells in an identical
5 experimental setting with additionally applying 10 IN Ro15-1788. In al,
a3, and a5 containing receptors co-expressed with the (32 and y2  subunits
ELB139 enhances the GABA-induced currents but was less potent  and less
efficient than diazepam (Table 1). 10 pM of Ro15-1788 completely 10
abolished the effects of ELB139 in all of these three GABAA receptor
combinations. In al-containing receptors positive current modulation by
ELBI39 was observable at 0.3 pM and reached its maximum of 1.6 t 0.08- fold
at 30 pM (Fig. 5A), which is about half of the maximal diazepam effect  (2.2
0.9-fold at 1 pM diazepam). In a5(32y2 receptors a positive current 15
modulation of ELB139 was first observed at 1 pM and reached at 30 pM its
maximum of 1.4  0.06-fold, i. e., the efficacy and potency of ELBI39 were
significantly lower than diazepam which potentiated the current at a dose of
10 nM and reached its maximal agonistic effect of 2  0.05-fold current
enhancement at 1 IN (Fig. 5E). The new compound ELB139 positively 20
modulated GABA-induced currents in a3-containing receptors at
concentrations above 30 nM with the highest efficacy values of  1.3
0.07-fold at concentrations above 0.3 pM. In contrast, positive current
modulation was observable at concentrations below 10 nM for diazepam and
reached the maximal stimulation of 1.8  0.11-fold at 1 pM. 25 Compared to
the prototypical BZ diazepam, ELB139 demonstrated an a  subunit specificity
on a2 containing receptors. On this GABAA receptor,  diazepam showed high
efficacy and potency with positive current  modulations first measurable at
concentrations below 0.1 PM and maximal so 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 a2(32y2 GABAA receptors. For a4-containing receptors
diazepam displayed no significant modulation of  35 the GABA induced
currents up to concentrations of 1 pM (Fig. 5D). Likewise,  the GI' current
was unaffected by ELB139 at all concentrations tested. WO 2005/004867
PCT/EP2004/006989  



-36 Whereas the potency of ELB139 in a1(32y2 and a5(32y2 receptors was
similar, i.e., in both cases significant agonistic effects were noticeable
at  about 1 pM ELB139, the efficacy of this drug for a1-containing receptors
was  slightly higher than for a502y2 receptors (1.6-fold versus 1.4, see
Table 1). 5 Interestingly, ELB139 showed the highest potency on a3(32y2
receptors with  potentiating effects seen already at concentrations above 30
nM, but it  exhibited the lowest efficacy with only 1.3-fold current
potentiation on these  receptors. 10 Table 1: ECso and potentiation values
of ELB139 and diazepam applied  together with the approximate receptor
subtype specific GABA EC2o.  Asterisks (*) indicate graphically determined
values. alo2y2 ELB139 Diazepam  ECso M Potentiation* EC50* NIVII
Potentiation*  al 3.8 1.610.08 0.035 2.20.9  a2 >> 30 -- 0.1 1.80.6  a3
0.06'" 1.310.07 0.09 1.810.11 >> 30 -- >> 1 -- a4 3.6 1.410.08 0.07 20.05
Q5 1s 4.5. Conclusion In conclusion, the new drug ELB139 positively
modulated GABA induced  currents on a1, a3, and a5(32y2 GABAA receptors via
the BZ-binding site with  lower potency and efficacy compared to diazepam.
However, ELS139  provided about 50-fold selectivity for a3 containing GABA&
receptors versus 20 al and a5. Furthermore, in contrast to diazepam, EL8139
showed no  agonistic effect on a2-containing receptors. The results indicate
that the  divergent GABAA receptor subtype selectivity of ELB139 as compared
to  diazepam might underlie the differences in their in vivo activities. 25
Example 5 In vivo antidepressant activity of ELB139 as an example of a
subtype  selective partial agonistic alpha 3 preferring compound in a rodent
model of WO 20051004867 PCT/EP2004/006989 



-37- depression The effect of ELB139 was examined in the rat forced swim
test (FST).  Depressive disorders, including major depression, are serious
and disabling.  5 Selective serotonin reuptake inhibitors (SSRIs) have
improved safety and tolerability of antidepressant treatment. However,
compliance Is often  hampered by adverse drug effects, mainly during the
initial phases of  treatment. The antidepressant efficacy of the SSRIs,
particularly in severely  depressed patients, is not superior to that of
tricyclic antidepressants (about 10 30% of the patients show no improvement)
(Anderson and Thomenson,  1994; Blier, 2001 Anderson and Tomenson, 1994;
Burke and Preskorn,  1995). For this reason, there is considerable interest
in new therapeutic  approaches in the treatment of depression. is
Approximately a dozen animal tests for antidepressant agents are used
(Cryan et at, 2002 Cryan et al., 2002). The forced swim test, used to
measure non-specific resistance to stress, was described and validated by
Porsolt and co-workers (Porsolt et al., 1977) for the use in rats and in
mice  (Porsolt, 2000). The forced swim test exploits a behavioural approach
in 20 which the animal is forced to swim to nearly complete exhaustion
(about 15  minutes). Following a period of forceful activity at the
beginning, the rodent  adopts quickly a typically immobile posture, moving
only minimal to keep  floating (Porsolt at al., 1977). The validity of the
forced swim test (Porsolt  test) and its relationship to depression have
been reviewed extensively 25 (Cryan et al., 2002; Willner, 1984; Willner,
1990) and it is an established  screening test for antidepressant agents.
Although different laboratories  have made technical modifications in the
apparatus, the fundamentals of the  test remained the same. Unfortunately,
the detection of selective serotonin  reuptake inhibitors (SSRIs), although
clinically effective, is unreliable in the so conventional forced swim test
(Borsini and Mel!, 1988; Detke at 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 (Lucid, 1997, Detke at al.,  1995). 



35 WO 2005/004867 PCT/EP2004/006989  -38- 5.1. Material and Methods Animals
5 Male Wistar rats (Shoe: Wist, Dimed Schonwalde GmbH, Germany) of 180- 220
g body weight were used. They were group-housed, 5 per cage  (45x60x25 cm),
at room temperature (22  2 C) and with a 12 h light-dark  cycle (light on at
06.00 hours) illuminated with 170 lux. Standard pellet food  (Altromin 1326)
and water were freely available. To ensure adaptation to the 10 new
environment the rats were housed in the departmental animal unit for  two
weeks before testing. The rats were assigned randomly to the treatment
groups on arrival. The tests were performed in a sound proofed, brightly
illuminated room between 14.00 and 17.00 hours. 15 Chemicals  Test compound:
ELB139 Chemical name: 1-(p-chlorphenyl)-4-piperidin-1-yl-1,5-dihydro-
imidazo-2-on  20 Mol. Weight: 277.75 Batch: S306767  Manufacturer: elbion AG
Reference compound: fluoxetine 25 Chemical name:
N-methyl-y-(4-(trifluoromethyl)phenoxy]  benzenepropanamine  Mol. Weight:
345.8 30 Vehicle 1: Tylose Chemical name: Hydroxyethylcellulose  Batch:
S22341 743  Manufacturer: Merck Eurolab GmbH 35 Vehicle 2: PEG 300  Batch:
Lot53616433 WO 2005/004867 PCT/EP2004/006989  



-39 Manufacturer: Merck Eurolab GmbH  Drug administration schedule/ dosage 5
ELB139 (10, 30 mg/kg) was freshly suspended in 10% PEG + 90% 0.5%
hydroxyethylcellulose prior the experiments. The established antidepressant,
the SSRI fluoxetine (10, 30 mg/kg) and the vehicle treated controls (10%
PEG + 90% 0.5% hydroxyethylcellulose) were included to validate the
experimental procedures. 10 All animals were treated with verum or vehicle
three times: shortly after the  habituation session (23h), 5 and 1 h prior
to testing. All drugs were  administered orally with an application volume
of 1ml/kg. 5.2. Experimental procedure  15 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 22C (the animals could not touch the bottom).  The glass tank was
illuminated indirectly and was surrounded by dark brown  shading walls
(distance from the tank 20 cm) to prevent the view on the 20 experimenter.
The experiments were performed between 14:00 and 17:00  hours and the method
was in general performed as described (Porsolt et at.,  1979; Lucid, 1997).
On the first experimental day, rats were gently placed in the water for a 15
25 min period of habituation. On removal from the water, they were placed in
a  standard plexiglass box, the floor covered with paper towels, under an
infrared heater for 30 min to dry. The next day, they were once more placed
gently in the glass tank and observed for 5 min. The behaviour of the
animals was video-taped. 30 At the end of the 5 min period, the rats were
transferred to the infrared  heated box and allowed to dry. WO 2005/004867
PCT/EP2004/006989  -40 Following the experiment the video tapes were
analysed manually and the  duration of the following behaviours was
recorded: Immobility: floating and  



making only those movements necessary to keep the nose above the water.
Swimming: when an animal exhibits active motions, i.e. moving around the 5
tank including diving. Climbing: when rats strongly move their forepaws in
and out of the water, usually against the walls. 5.3. Statistics 10 Data are
presented as mean  S.E.M. and the group size was 10, rats.  Comparisons
between groups were carried out with a One Way ANOVA  followed by intergroup
comparisons using the Holm-Sidak method. Results  were considered as
significant for values of P<0.05. All statistical  procedures were carried
out using SigmaStat version 3.0. Individual data are  15 shown in Table 2-4.
5.4. Results ELB139 had no effect on the time spent immobile during the
forced swim test  20 but increased the duration of swimming in the dose of
30 mg/kg p. 0., while  the climbing behaviour was not changed (Fig.6).
Subjective observations  suggest a moderate hypoactivity following the
return to the homecage at 30  mg/kg p.o. 25 The established antidepressant,
fluoxetine reduced the time spent immobile  and increased the swimming time
at 10 and 30 mg/kg, while the climbing  behaviour was not changed (Fig. 7).
5.6. Discussion  30 In our study ELB139 showed an effect in the forced swim
test. To enquire  more information about the putative antidepressant-like
effects, the  behaviour during the forced swim test was analysed in the more
complex WO 2005/004867 PCTIEP2004/006989 -41- method allowing the
differentiation between various classes of  antidepressant agents
(Lopez-Rubalcava and Lucki, 2000; Lucki, 1997).  Consistent with previous
studies the selective serotonin reuptake inhibitor  fluoxetine boosted
swimming behaviour without increasing the climbing  5 behaviour. The effects
of ELB139 on the measured parameters in the forced swim test  



are similar to those of fluoxetine (alteration in swimming while having less
effect on the duration of the immobility), instead of those of desipramine
10 (changes in immobility and climbing) (Rex at al., in press). Therefore,
it is  imaginable that the action of EL8139 may involve the serotonergic
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 15 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 ELS139 did
not show an increase of immobility time but at 30 mg/kg a slight but not  20
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 time so that the total activity
of 25 the rats seems to be constant. Thus, ELB139 did not show a significant
reduction of locomotor 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. 30 In
summary, considering the significant increase in swimming behaviour at  the
dose of 30 mg/kg p. o., ELB139 can be considered as a candidate for
antidepressive treatment. WO 20051004867 PCTIEP2004/006989  -42- Example 6
Reversal of the affect on serotonine levels of ELB139 using the
benzodiazepine antagonist flumazenil 5 6.1. Materials and Methods  Animals
Male Wistar rats (Cr]: (WI) BR, Charles River, Sulzfeld,Germany) weighing
200 to 260 g were used for the experiment. They were housed under  



10 standard conditions in groups of five on a 12 h light/dark cycle (light
on at 0600 h) with ad libitum access to food (Pellets, ssniff M/R 15,
Spezialdiat  GmbH, Soest/Westfalen) and water. Chemicals  15 ELB139
(1-(p-chlorphenyl)-4-piperidin-1-yl-1,5-dihydro-imidazo-2-on, MW  277.75)
was manufactured by elbion AG. Flumazenil (8-Fluoro-5-methyl-6-
oxo-5,6-dihydro-4H-2,5,1 ob-triaza-benzo[e]azulene-3-
carboxylicacidethylester) was obtained by Tocris, distributed by Biotrend
Chemikallen GmbH, I<oln, Germany. Ail other chemicals used were obtained 20
from Sigma-Aldrich Chemie GmbH, Germany or from Merck, Germany.  Drug
administration schedule and dosage Route of application: i.p. Applied
volume: 0.5 ml/100g  25 substance Dosage pre-treatment time number of
[M911(g) [min] application  n flumazenil 10 40 min post ELB139 I
administration  ELB139 30 0 1  6.2. Preparation of compounds ELS139 was
freshly suspended in 90% 0.5%-hydroxyethyicellulose and 10% WO 2005/004867
PCTIEP2004/006989 -43- PEG 300 so that an administration volume of 0.5
mi/100 g was reached for  each substance and dose, Haloperidol injection
solution was diluted with  saline so that an administration volume of 0.5
ml/100 g was reached.  Flumazenil was diluted with saline so that an
administration volume of 0.5 s ml/100 g was reached. The solution and the
suspension were placed on a  magnetic stirrer before and during dosing
procedures, Hydroxyethylcellulose  was dissolved in distilled water. 6.3.
Experimental procedure  10 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 15
was incised in the median anterior-posterior direction between lambda and
bregma and a small hole was drilled into the skull. The stereotaxic
coordinates were AP = +1.0 mm, L = -3.0 mm from bregma and 1.5 mm from  the
skull surface for the striatum according to the atlas of Paxinos and
Watson, (1986) (1). Dental cement (Sinfony(2)) was used to fix the guide 20
cannula and anchor screws to the cranium. During the surgery rectal
temperature was maintained at 37 C using a heating blanket. Microdialysis
III 25 The day before the experiment the microdialysis probe (CMAM2,
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 Ringer solution (148 mM NaCl, 4 mM KCI, 2,4 mM CaC12, pH
6,0). The flow rate (1 pi/min) allowed to collect 20 pi samples every 20 30
minutes into microvials. Microvials were stored in a fraction collector
(CMA/170) at a temperature of 8C until analysed. Using a swivel joint the
perfusion arrangement allowed the animal to move freely within a
hemispherical bowl, After an adjusting time of one hour 3 consecutive 20 WO
20051004867 PCTIEP2004/006989  -44 min-fractions were collected to establish
a stable basal level of  neurotransmitter release. Thereafter 30 mg/kg
ELB139 or an equivalent volume of 0.5 % tylose,  5 respectively, was
administered. Then collecting samples was continued for  at least 220
minutes. Analysis of dialysates 10 Dialysates were directly analysed by
reverse-phase high-performance liquid  chromatography with electrochemical
detection (HPLC-EC). The samples  were separated by a ZORBAX SB-Aq 2.1 mm ID
x 100 mm column (Agilent  Technologies). 1 pl 1% perchloric acid were added
to the 20-minutes- fraction and 10 pi of this mixture were injected into the
HPLC-system. 



15 The mobile phase contained: KH2PO4 50mM  Octan-1-suifons5ure Natriumsalz
(NOS) 2,2mM EDTA 0.086mM  20 2MH3PO4 5ml  Methanol (MeOH) 63m(  Acetonitril
10mi at pH 3.5  25 The method (serotonin) runs at a flow of 0.23 milmin and
a column  it temperature of 38C,sample thermostat 3C. At night flow was
reduced to a flow of 0.1 milmin. Catecholamines were  so oxidized at 500 mV
(Model 5014 B microdialysis call, 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  ss
each were run regularly: DOPAC (3, 4- dihydroxyphenylacetic acid) 1000, 500,
250, 125, 62.5 nM WO 2005/004867 PCT/EP2004/006989 -45- DOPAMINE (3 -
hydroxytyramine hydrochloride) 8, 4, 2, 1, 0.5 nM  HIAA (5 - hydroxy - 3 -
indoleacetic acid) 200, 100, 50, 25, 12.5 nM  HVA (homovanillic acid) 800,
400, 200, 100, 50 nM  SEROTONIN (5-hydroxytryptamine-kreatininsulfat) 0.15,
0.075, 0,0375, 5 0.01875, 0.009375 nM  Before implanting and after removing
the microdialysis probe a recovery was  carried out with a solution
containing 2000 nM DOPAC, 40 nM dopamine,  1000 nM HIAA, 2000 nM HVA and 0.8
nM serotonin. The recovery rate of  10 the probes lay between 5 and 20 %.
Histology  After completion of the experiment the brain of the rats was
removed and  



is postfixed 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  zo 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
were averaged, and the mean set as  100 %; all individual values were
calculated accordingly. 25 Results 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. 6.5.
Results  30 ELB139 induces a marked increase of extracellular serotonin in
the striatum  of rats compared to mean basal level. When giving flumazenil
at 10 mg/kg i.  p. 40 minutes after the administration of ELB139 at 30 mg/kg
i. p. the WO 2005/004867 PCT/EP2004/006989  -46 increase of extracellular
serotonin is not only reversed but serotonin level  even decreases below the
mean basal level. At the end of the recording time  (3 h) serotonin level
returns to mean basal level again. s Example 7 Reversal of the
anti-psychotic effect of ELB139 using the benzodiazepine  antagonist
flumazenil 10 7.1. Materials and Methods  Animals Female Wistar rats (CO:
(WI) BR, Charles River, Sulzfeld,Germany)  15 weighing 168 to 217 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 (Pellets, ssniff M/R 15,  Spezialdiat GmbH,
Soest/Westtalen) and water. 



20 Chemicals ELB139
(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-hydroxey-1-piperidinyi)-1-(4-fluorophenyl)-1-nutanone, MW 375,9) was 25
obtained by ratiopharm GmbH, Ulm, Germany, MK-801 (dizocilpine, MW  337.37)
and flumazenil (8-Fluoro-5-methyl-6-oxo-5,6-dihydro-4H-2,5,10b-
triaza-benzo[e]azulene-3-carboxylicacidethylester) were obtained by Tocris,
distributed by Biotrend Chemikalien GmbH, KSln, Germany. All other
chemicals used were obtained from Sigma-Aldrich Chemie GmbH, Germany  so or
from Merck, Germany. WO 2005/004867 PCT/EP2004/006989  -47 7.2. Drug
administration schedule and dosage  Applied volume: 0.5 mill 00g substance
Number Dosage pre- number of Route of  of treatment application
administration  animals [n] [mg/kg] [min] n  MK 801 6 0.1 10 1 i.p.  ELB139
6 30 60 1 P.O.  EL8139 + 6 30 60 1 P.O.  flumazenil 5 20 1 i.p.  haloperidol
9 0.5 30 1 I.P.  haloperidol 4 0.5 60 1 i.p.  + 5 20 1 Lp.  flumazenil 5
7.3. Preparation of compounds: ELB139 was freshly suspended in 90%
0.5%-hydroxyethylcellulose and 10%  PEG 300 so that an administration volume
of 0.5 ml/100 g was reached for  io each substance and dose. Haloperidol
injection solution was diluted with saline so that an administration volume
of 0.5 ml1100 g was reached.  



Fuumazenil and MK-801 were diluted with saline so that an administration
volume of 0.5 m1/100 g was reached. The solutions and the suspension were
placed on a magnetic stirrer before and during dosing procedures.  15
Hydroxyethylcellulose was solved in distilled water. Apart from the
haloperidol rats which received haloperidol 30 minutes and  MIK-801 10
minutes prior to the test, the other test groups received  haloperidol,
ELS139 or vehicle 60 minutes prior to test, saline or flumazenil  20 20
minutes prior to test and MK-801 10 minutes prior to test. 7.4. Experimental
procedure The behaviour induced by the NMDA antagonist MK-801 is generally
25 accepted as a rat model of psychosis. MK 801 induces stereotypies, WO
2005/004867 PCT/EP2004/006989 -48- hyperactivity and ataxia in rats after
intraperitoneal administration.  Locomotor activity of the rats is recorded
by the MotiTest Apparatus (TSE,  Bad Homburg, Germany). The test area
consisted of a squared arena (45 x 5 45 cm) with protective plexiglass walls
(20 cm of height) where rats could  freely move. Horizontal movements were
recorded by 32 infrared photocells  arranged along the bottom of each wall
of the arena. Vertical movements  (rearings) were recorded by a horizontal
row of 32 infrared photocells 12 cm  above the floor. The following
parameters were measured by the computer  10 program "ActiMot" (TSE, Bad
Homburg, Germany): 1. active time [s] 2. 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
15 intervals) according to the method described by Andine et al. (1999). The
scores of the 12 intervals are added for each parameter. score stereotyped
other stereotypies ataxia  sniffing 0 no stereotyped no other stereotypies
normal body control  sniffin I discontinuous discontinuous falling tendency
upon  



sniffing (free stereotypies (free movement  interval > 5 s interval > 5 s) 2
continuous continuous falling upon movement  I sniffin stereotypies 3 - -
almost unable to move  The day of experiment the female rats are placed in
the laboratory and  20 receive the test compound, the reference substance 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  25 hour.
After each run animals are removed and the boxes thoroughly cleaned  and
dried. WO 2005/004867 PCT/EP2004/006989  -49- 7.5. Statistics Results of
sniffing, other stereotypies and ataxia were analysed by one way  5 analysis
of variance (ANOVA). Tukey test was used for individual  comparison. Results
of activity and total distance travelled were analysed by  two way analysis
of variance (ANOVA) (compound x time). Student- Newman-Keuls test was used
for individual comparison. P < 0.05 was  regarded as significant. 10 7.6.
Results Haloperidol at 0.5 mg/kg i.p. significantly reversed the increased
activity, the  increased distance travelled and the sniffing (stereotypies)
induced by MK- 15 801 (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-B01-induced
ataxia was only  marginally reduced by haloperidol but was significantly
reversed by the  administration of the combination of haloperidol and
flumazenil (Figure 8). 20 The data of ELB139 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 trials are described and shown in Figures 9 and
10a and b. 25 At 30 mg/kg p.o. ELB139 significantly reversed the stereotyped
sniffing in  the discrete trials and when adding up the data 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).  30 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 WO 2005/004867 PCT/EP2004/006989  -50
amplified by flumazenil at 5 mg/kg in the first trial and distinctly
reversed in  the second trial so that when adding the data no change of the
EL8139  effect by flumazenil was to be seen anymore. These controversial
results  were probably caused by an imprecise definition of "other
stereotypies" in  5 the first trial (Figure 9). At 30 mg/kg p.o. ELB139
hardly affected the ataxia induced by MK-801 in  the first trial (Nov 2003).
In the second trial (Jan 2004) this effect was more  pronounced but still
not significant so that, when summing up both trials, 10 only a slight
reduction of ataxia was to be seen. The reducing effect of  ELB139 on ataxia
seen in the second trial was reversed by flumazenil at  5mg /kg i.p.. When
summing the data of both trials the reversing effect of  flumazenil was
marginal (Figure 9). 15 MK-801-induced hyperactivity was recorded as
activity and distance  travelled and described in 5-minute-intervalls. When
considering the whole  time curves EL6139 at 30 mg/kg p.o. distinctly
reduced the activity induced  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 20 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 ELB139 in both tests and the sum of both tests when  25
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 data of both trials (Figure 10a). When contemplating the single time
points the effect of ELB139 on activity and  ao distance travelled was more
pronounced during the first half of an hour (Figure  10 b). WO 2005/004567
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1-(4-chlorophenyl)-4-piperidinoimidazolin-2-one for the manufacture of a
medicament for treating or preYenting central nervous system disorders,
wherein the  central nervous system disorder is a mood disorder or mood
episode or an anxiety  disorder or episode of anxiety by administering to a
patient in need thereof. 2. Use according to claim 1, wherein
1-(4-chlorophenyl)-4-piperidinoimidazolin-2-one is  used. 3, Use according
to claims I or 2, wherein the compound is formulated for parenteral or  oral
administration. 4. Use according to any one of claims 1 to 3 wherein the
compound is provided for  administration in an amount of 1-100 mg/kg of the
body weight of the patient. 5. Use according to anyone of claims 1 to 4
wherein the central nervous system disorder  is a mood disorder or mood
episode, 6. Use according to claim 5, 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 traumatic,
acute stress disorder, obsessive-compulsive disorder and  patients with
eating disorders. 7. Use according to anyone of claims1 to 4, wherein the
central nervous system disorder  is an anxiety disorder or episode of
anxiety. 8. Use according to claim 7, wherein the anxiety disorder or
episode is chronic anxiety  disorder, panic disorder, agoraphobia, specific
phobia, social phobia and generalized  anxiety disorder. 9. Pharmaceutical
composition for use in a method for the treatment or prevention of  



central nervous system disorders wherein the central nervous system disorder
is a  mood disorder or mood episode or an anxiety disorder or episode of
anxiety  containing an effective amount of
1-(4-methoxy)-4-piperidinoimidazolin-2-one or _ 63-
1-(4-chlorophenyl)-4-piperidinoimidazolin-2-one, practised on a patient in
need  thereof. 10. Pharmaceutical composition according to claim 9, wherein
the compound is  1-(4-chlorophenyl)-4-piperidinoirnidazol in-2-one. 11.
Pharmaceutical composition according to anyone of claims 9 to 10 wherein it
contains  further excipients or auxiliaries. 12. Pharmaceutical composition
according to on any one of claims 9 to 11 for parenteral or  oral
administration. 13. Pharmaceutical composition according to claim 9, wherein
it contains 1-100 mg/kg  body weight of the patient of the compound. 14.
Pharmaceutical composition according to anyone of claims 9 to 13, wherein
the  central nervous system disorder is a mood disorder or mood episode. 15.
Pharmaceutical composition according to claim 14, 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 traumatic, acute stress
disorder,  obsessive-compulsive disorder and patients with eating disorders,
16. Pharmaceutical composition according to anyone of claims 9 to 13,
wherein the  central nervous system disorder is an anxiety disorder or
episode of anxiety. 17. Pharmaceutical composition according to claim 16,
wherein the anxiety disorder or  episode is chronic anxiety disorder, panic
disorder, agoraphobia, specific phobia.  social phobia and generalized
anxiety disorder. 




