3 OCT 2005 1 BETA- CARBOLI NE DERI VATI VES AND | TS PHARVACEUTI CAL USE AGAI NST
DEPRESSI ON AND ANXI ETY The present Invention relates to novel P-carbp0{hells
derivatives, their preparation, their use as pharmaceuticals and
pharmaceutical conpositions containing them Mre particularly the invention
‘provides a conpound of formula | Rl wherein R is a group of fornmula N or
| R7 wherein R6 Is (Cl.4)alkyl, R7 and R8, independently, are hydrogen or
(G -4)al kyl and X is hydrogen, (C, .4)al Rax (Cl4al kyl am no or

di (CL. 4) al kyl am no, R2 and N. i ndependent | y, are (Cl4al koxy(C1-4)alkyl or

(C3. 7)cydoal kyl (G . 4)al k rQvi ded 1S_no tJ Ic#ms
subst i t ut FETAEARB Bﬂ}bﬁE m&; %ﬁ%mgﬁz Jgen,
(C, - 4) al KDEPRESSIONANDANXHE Ygen or trlfl uoronmet hyl and R5 is hydrogen or
(C .4)alkyl, in free base or aC|d addition salt form On account of the
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or in for phafmaceuticals and pharmaceutlwl compositions containing them.

More particularly the invention provides a compound of formula |

wherein
Ry is a group of formula

A X 0
X S N/Rs NQ,N N\ﬁ _Enj
C) - / / =N N

wherein Rg is (Ci4)alkyl, Ry and Rq, Independently, are hydrogen or (Cy.)alkyl and X is
hydrogen, (Cy4)alkoxy, (Cy.¢)alkylamino or di(Cs4)alkylamino,

. R: and R,, independently, are (Cy.)alkoxy(Ci4)alkyl or (Csz)cycloaliyl(Ci)alkyl, or,
| provided Ry Is not an optionally substituted phenyl group, (C;.42)alkyl,



m xtures of optical isoners, e.g. in formof racemc mxtures. Al optical
and their mxtures including the racem c m xtures are part (T 16

i soners
pr esent
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.3 la Both tautomatic fornms are part ob.the present invention.

i nvention. The conpounds of fornmula | and their salts may al so
n the tautoneric forns having the fornulae la and |b R2 2 ~/

H H

| b Hal ogen

is fluorine, chlorine, bromne or iodine, preferably fluorine or chlorine.
The above- defined al kyl and al koxy groups preferably represent nmethyl and

met hoxy.. In. a further, _aspect,_t i nvention provides a process for the
product i¥¥n d?hl'%@g%'br(ﬁbﬁ%gﬂ' @14;]‘??'&9%? OQerh?ﬁ”ﬁ‘l'FgP’P"erg 1 whereby a
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above, is reacteé with a conpound of formula IIl 1l wherein R2 and

recovered in free base or acid addition salt form The reaction can be
effected accordig? to known nethods, e.g. as described in Exanple 1. Wrking
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mixtures of optical isomers, e.g. in form of racemic mixtures. Al optical isomers and their
mixtures including the racemic mixlures are part of the present invention.

The cormpounds of formula | and their salts may also appear in the tautomeric forms having
the formulae la and |b

Both tautomatic forms are part of the present invention.

Halogen is fluorine, chlorine, bromine or iodine, preferably fluorine or chlorine. The above-
defined alkyl and alkoxy groups preferably represent methyl and methoxy.

In a further aspect, the invention provides a process for the production of the compounds of
formula | and their salts, whereby a compound of formula il

thelpsymmgtdenl gampnt Yomk, whidlv is (sra)dessend initheueampaiiads oh of



Acid addition salts may be produced fromthe free bases in known manner and

vi ce-versa. The conpounds of fornula Il and Il are known or may be PpfEhHied
according to known procedures, for exanple according to WO 99/64420 for the
conmpounds of formula Il. Conpounds of fornula | and their pharnmaceutically

acceptable acid addition salts, hereinafter referred to as agents of the

i nvention, exhibit val uabl e pharmacol ogi cal properties when tested in vitro
usi ng somatostatin (sonatotropin release inhibiting factor, SRIF) receptor
expressing cell cultures and in animals, and are therefore useful as
pharmaceuticals. In particular the agent§1of the invention show high
affinity to somatostatin receptors. Mirel particularly they are selective
ant agoni sts at somatostatin sst3 recepgor previously called - 3 0OCY 2005 4
SSTR- 3 receptors (see Hoyer et at., T 995, 16; 86-88), as determned in
radioligand binding and second nmeggenye NHt udi es [see for exanple K.
Kaupmann et al., FEBS Letts. 1993, %831: 53-59. S. Siehler et at. Naunyn
Schm edeberg's Arch Pharnacol , R60: 488- 499) where they exhibit
selective affinity for sst3mrec WHL h pKd val ues bg‘meen about 7.5 and
9.0. and act as antagom; @ val ues of about 7.5to 9.0 (S. Siehler
& D. Hoyer, Naunyn Schm edebetrg' & Arch Pharmacol, 1999: 360: 510-521). The
agents of the invention are heréﬁore useful for treatnent in anxiety,
depression, social phobia, panic disorders, GAD (generalized anxiety

di sor der gheretd R, RARHATS ar€ as demedabove, Birsait6 € Wb a defffouhd @B foiinufa IRt r ess

di sorders, somatoform di sorders, personality disorders, ADHD (attention
deficit and hyperactivity disorders), bipolar disorders, schizophrenia,
including negative synptogp, neurodegenerative di seases such as

| earni ng/ menory di sorders, || dementi a, age associ ated nenory i npairnment,
senile dementia of Al zhgj ;Ektype (SDAT), for the treitment of tunours
and for vascul ar di sordeers a i mrunol ogi cal di seases, as confirned in a
range of standard tests as indicated bel ow

wherein R; and R; are as defined above, and the compounds of formula | thus obtained are
recovered in free base or acid addition salt form.

The reaction can be effected according to known methods, e.g. as described in Example 1.

Working up the reaction mixtures according to the above process and purification of the
compounds thus obtained may be carried out in accordance to known procedures.

Acid addition salts may be produced from the free bases in known manner and vice-versa.

The compounds of formula Il and |l are known or may be prepared according to known
procedures, for example according to WO 99/64420 for the compounds of formula 1l

Compounds of formula | and their pharmaceutically acceptable acid addition salts,
hereinafter referred to as agents of the invention, exhibit valuable pharmacological properties
when tested in vitro using somatostatin (somatotropin release inhibiting factor, SRIF) receptor
expressing cell cuitures and in animals, and are therefore useful as pharmaceuticals.

in particular the agents of the invention show high affinity to somatostatin receptors. More
particularly they are selective antagonists at somatostatin ssty receptors, previously called



In the social exploration test at doses of about 0.01 to 10 ng/kg p.o., the
agents of the invention increase social contact tinme of rats S|n1IarIy to
cl assical anxiolytics such as benzodi azepines e.g. chlordi azepoxi del 6T Ak
ant agoni sts (Vassout A, Veenstra S, Hauser K, Oner S, Brugger F, Schilling
W Gentsch C, Regul atory Peptides. 2000; 96, 7-16). Furthernore in t he nouse
intruder test [Triangle, 1982, 21: 95-1Q%, J. din. Psychiatry, 1994, 55:9
(suppl. B) 4-7], the agents of the invention increase social investigation
and reduce defensive anbivalence in the treated intruder nouse at doses of
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dementia, age associated memory impairment, senile dementia of Alzheimer’s type (SDAT),

for the treatment of tumours and for vascular disorders and immunological diseases, as
confirmed in a range of standard tests as indicated below:

In the social exploration test at doses of about 0.01 to 10 mg/kg p.o., the agents of the
invention increase social contact time of rats similarly to classical anxiolytics such as
benzodiazepines e.g. chlordiazepoxide or NK1 antagonists (Vassout A, Veenstra S, Hauser
K, Ofner S, Brugger F, Schilling W, Gentsch C, Regulatory Peptides. 2000; 96, 7-16).

Furthermore in the mouse intruder test [Triangle, 1982, 21: 95-105; J. Clin. Psychiatry, 1994,
55:9 (suppi. B} 4-7], the agents of the invention increase social investigation and reduce
defensive ambivalence in the treated intruder mouse at doses of about 1 to about 10 mg/kg
s.c., suggesting an antimanic profile similar to carbamazepine and lithium, a neuroleptic profile

like clozapine and an anxiolytic profile like diazepam.

In the stress-induced hyperthermia- and the elevated plus-maze paradigm in mice [Lecci et al.,
Psychopharmacology 101:255-261 (1990) and Rodgers R.J. Behav. Pharmacol. 8: 477-496
(1998), respectively] the agents of the invention reduced the increase in body-temperature and
increased the time spent on the open arms, respectively. They are therefore indicated for the
treatment of anxiety disorders and panic disorders.



vigilance of the mce. The conpounds are therefore indicated for the
treatnent of depression, schizophrenia and denentia, in particular of
senile dementia of the Al zheiner type (SDAT). The agents of the inveafliCdnllat
0.03-3 ng/ kg p.o. enhance learning/nenory in mce as neasured in the social
recognition test simlar to oxiracetamor GABAB bl ockers (Thor D.H and
Hol l oway WR J. Conp. Physiol. Psychol .51982; 96: 1000-1006. Mondadori C. et
al ., Behavioural Brain Research 1996, 77: 227-229). Further, the agents at
0.03-0.3 nmg/ kg p.o. significantly increased both recognition and
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suggest th these will prove useful the tréatnment of ADHD and vari ous
types of deledgdt i as, |nclud|ng Alzhelner s disease. Furthernore at said acute
doses the agents of the invention increase aggressive behaviour (attacks,
chases, bites) in the Matched Pairs Situation test in mce [Di xon et al., J.
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The compounds are therefore indicated for the treatment of depression, schizophrenia and

dementia, in particular of senile dementia of the Alzheimer type (SDAT).

The agents of the invention at 0.03-3 mg/kg p.o. enhance ilearning/memory in mice as
measured in the social recognition test similar to oxiracetam or GABAg blockers (Thor D.H. and
Holloway W.R.J. Comp. Physiol. Psychol. 1982; 96: 1000-1006. Mondadori C. et al.,
Behavioural Brain Research 1996, 77: 227-229). Further, the agents at 0.03-0.3 mg/kg p.o.
significantly increased both recognition and discrimination indices in rats in a non-social
situation using the object recognition test (ORT, Ennaceur A and Delacour J. Behav Brain Res

1988; 31: 47-59), similar to rivastigmine (Exelon®).

The compounds are therefore indicated for the treatment of cognitive disturbances and
learning/memory disorders.

The positive effects on memory acquisition/retention combined with the sociotropic
components displayed by the agents of the invention, suggest that these will prove useful in
the treatment of ADHD and various types of dementias, including Alzheimer’s disease.

Furthermore at said acute doses the agents of the invention increase aggressive behaviour
(attacks, chases, bites) in the Matched Pairs Situation test in mice [Dixon et al., J. Clin.
Psychiatry 1994: 55: (9) [Suppl. B] 4-7]. Since as mentioned above they additionally attenuate
defensive behaviours in the intruder mouse test, the agents of the invention exhibit an



behavi oural stabilisation is desired. in addition, the conmpounds are
indicated in anxiety states, generalised anxiety as well as soci al- s8tTeX8)
and agor aphobia, as well as those behavioural states characterised by
social withdrawal e.g. negative synptons [Dixon A K Brit. J. Med. Psychol.
71: 417-445; Dixon A K, Fisch H U Neuroscience and Bi obehavi oural Reviews.
1990: 23; 345-358] and post traumatic stress disorders. The agents of the

i nvention show anti depressant-like effects in the rat, simlar to

desipram ne or fluoxetine when given subchronically (10 30 nmg/ kg, p.o0.) in
t he f or cibopharmacalegical prafileswhich is venDsimiar talthatigh clazaping ey io sobe: ewteul 8@ and
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aggr essi uo; 23;B46E358] anthposi yaiatd strex8disopdérs.sm ADHD (attention deficit and
hyperactivity disorders), schizophrenia, including negative synptons,

neur odegener ative di seases such as |eam ng/ menory disorders, denentias

associ at'afh ¥drts ¥HeQNenien 6B Ahfidd Préﬂsﬁﬁﬁlﬂi@@fec@%ﬂfbﬁ%@%uﬁﬁeﬂ% 'MREPFarnine
|rrpa‘|rrrent and SDAT. The agents of the invention are also effective in the

t r eat merf Tiox¢tine when giver subshrenicalv( 10-30 ma/ka. Aup-hin fhederced swimdestp(Rarsol,

beari ng &=, NASrd. n@wai@ei 730- msﬂah& it br@auéee%fdewésgamaiké%lﬂ%cts%ftﬁ@r ent
cancer cell lines and in tunour ﬁrowt experinments I n nude mce wth hornone

dependermoysemsirpitar [tg disoxedine (RarsglteR. 5 et\/@cNé‘é‘Fﬁ( a977%1268) 730@3): éﬁmﬂ‘iﬁe@ﬁ% h
1994, 54age§|@,4When given once per day for 14 days, (0.3-30 mg/kg p.0.), reverse both the

characteristic hyper-reactivity of bulbectomised rats when first placed in a novel and stressful

environment and the total activity, similar to imipramine and desipramine. {Song C and
Leonard BE. Hum, Psychopharmaco! 1994; 9; 135-146).

Collectively, this set of data suggests strong antidepressant potential for the agents of the
invention. Combined with the aforementioned effects, the agents of the invention are indicated
for uni- and bipolar depressive disorders, generalised anxiety disorders, post traumatic stress

v disorders, social phobia and anxiety, panic attacks, aggression, pre-menstrual dysphoria and
autism, ADHD (attention deficit and hyperactivity disorders), schizophrenia, including negative
symptoms, neurodegenerative diseases such as leaming/memory disorders, dementias
associated with various neurological disorders, age-associated memory impairment, and
SDAT.

The agents of the invention are also effective in the treatment of various kinds of tumours,
particularly of sst; receptor bearing tumours, as indicated in proliferation tests with various
different cancer cell lines and in tumour growth experiments in nude mice with hormone
dependent tumours [see for example: G. Weckbecker et al., Cancer Research 1994, 54: 6334-
6337]. Thus, the compounds are indicated in the treatment of, for example, cancers of the



6337]. Thus, the conpounds are indicated in the treatnent of, for exanple,
cancers of the 3 0 C T 2005 7 breast, the prostate, the colon, the-ﬁhgg%gﬂk,
the brain and the lung (small cell lung cancer) and for in vivo imging of
sst3 receptor bearing tunours. For all the above nentioned indications, the
appropriate dosage will of course vary_gepending upon, for exanple, the
conpound enpl oyed, the host, the node of adm nistration and the nature and
severity of the condition being treated. However, in general, satisfactory
results in aninmals are indicated to be obtained at a dajly dosage of from
ol el i )

about 0.breash thgdviestats. g eqien. dhe pancreetihebraimand the fupgde , CANERT.

exanpl e JydTEN vive imb&iflh 6Rtsredehtby békimgdeinbirsi N the range from about 5 to
about 200 ny, preferably about 10 to about 100 ng of the conpound

conveniently adm nistered in divided doses up to 4 times a day or in
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0. 25 to releasd fooh. ng of an agent according to the invention. Agents of the
i'nvention may be administered by any conventional route, for exanple
parenterally e.g. in formof injectable solutions or suspensions, or

ent er al I The pgefiter abthe divehtioh may be administered in free form or in pharmaceutically
acceptable salt form. Such salts may be prepared in conventional manner and exhibit the same
order of activity as the free compounds.

Accordingly in a further aspect the present invention provides the agents of the invention for
use as pharmaceuticals, more specifically for treatment in the above-mentioned conditions,
e.g. schizophrenia, depression, anxiety and bipolar disorders.

The present invention furtherrmore provides a pharmaceutical composition comprising an agent
of the invention in association with at least one pharmaceutically acceptable diluent or carrier.
Such compositions may be formulated in conventional manner. Unit dosage forms contain, for
example, from about 0.25 to about 50 mg of an agent according to the invention.

Agents of the invention may be administered by any conventional route, for example
parenterally e.g. in form of injectable solutions or suspensions, or enterally, preferably orally,
e.9. in the form of tablets or capsules.

The agents of the invention may alternatively be administered e.g. topically in the form of a
cream, gel or the like, or by inhalation, e.g. in dry powder form.

Examples for compositions comprising an agent of the invention include, e.g. a solid
dispersion, an aqueous solution, e.g. containing a solubilising agent, a microemulsion and a



e.g. in the formof tablets or capsules. The agents of the invention may
alternatively be adm nistered e.g. topically in the formof a crean33ggfzﬂg
the like, or by inhalation, e.g. in dry powder form Exanples fo

conpositions conprising an agent of the invention include, e.g. a solid

di spersion, an aqueous solution, e.g. cgntaining a solubilising agent, a

m croemul sion and a - 3 OC T 2005 -8 suspension of an agent of the

i nventi on. The conposition may be buffered to a pH in the range of e.g.
from3.5 to a suitable buffer. The agents 'of the invention can be
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agents ofbeChome.s fb 9.5y 4 SdtabRBuffel. condi tions nmentioned above. Thus, the
agents of the invention 'can be used for the treatnent of depre55|ve synptons
in conbination wth: trlcycllcs MAO i nhibitors, SSRI's, SNRI's,
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el ectroconvul si ve shock, sleep deprivation, or herbal nedicine such as
St.John's Wrth. The agents of the invention can also be used for the
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The agents of the invention can also be used for the treatment of anxiety-symptoms in
combination with: benzodiazepines including mitochondrial benzodiazepine-ligands, 5-HTa .
receptor agonists, SSRI's, SNRI's, NK receptor-antagonists, CRF receptor-antagonists,
vasopressin receptor-antagonists, mGlu receptor agonists/antagonist/modulators, GABA-, or
GABA-,p receptor agonists/antagonists or modulators.

The agents of the invention can further be used for the treatment of any forms of dementia,

including Alzheimer's disease (SDAT) in combination with: acetylcholine-esterase inhibitors,

such as rivastigmine and donepezil, mixed acetylcholine/butyrylcholine esterase-inhibitors and
| nicotinic-alpha;-receptor agonists.

Moreover the agents of the invention can be used for the treatment of psychotic symptoms,
including positive and negative symptoms in schizophrenia and schizoid type syndromes in
combination with: any typical or atypical antipsychotic, such as clozapine or haloperidol, and
nicotinic-alphaz-receptor agonists.

Furthermore the agents of the invention can be used for the treatment of bipolar disorders in
combination with: any antimanic agent (e.g. Lithium, Camamazeplne, Valproate} or any
atypical or typical antipsychotic.



ni coti ni c-al pha, -receptor agoni sts. Mreover the agents of the invention can
be used for the treatment of psychotic synptons, including positive 2Bl 2003
negative synptons in schizophrenia and schizoid type syndronmes in
conbination with: any typical or atypical antipsychotic, such as clozapine -
or hal operidol, and nicotinic-alpha,-rgceptor agonists. Furthernore the
agents of the invention can be used for the treatnent of bipolar disorders
in conbination with: any antimanic agent (e.g. Lithium Carbanazepine,

Val proate) or any atypical or typical antipsychotic. -- 3 OC T 2005 9 The
phar mac elbte RArmagayiisali compesitipps fcg@saara!%acﬁmms}/ra%qw eftthe sombinatien pammsrs and on

part ner §oPd adhfihistrdt®nas @ ﬂ!deatdo?ﬁﬂlr%ﬁoh N a‘c élf/f%@' gﬁ%ﬁfa‘n A InHO;EHbﬂaoh dom Ip?usiﬁb ngl e

gal eni cal conposition conmprising at | east artne
accor di repst sva Wb'ﬁmn&meﬁcmwwoébamdnﬁw, ganbe nEﬁpamddwa mapar kpewmnd

are thug,suLbag Iaif‘e {nak sﬁﬁ’%tﬁé fren Féf%r siith r%r é}lal &rre&ﬁlctaﬂéi pal%'ﬂ rQIaa{o‘?r%lgtrrﬁ stopjo

admi ni stratron erapeut |
ef fecti v&aramlsntmkﬁdlm mmscommsmgo raathwanﬂubgpllgaeﬂqctimtanmm cnfbatnwasb one

par et RefEccAlaaly STUL o' S Bie lnd B Sy RIRES UG EYor more

acceptabl e carriers; esp eC| a enter

appl i catpl'lannadamth;ailytacceptatvle carrierss epeidly caitdble fof €mtetal veparaoterdl applicatah of

t he conbi nation partners may be adm nistered sinultaneously or sequentially
and in any order, and the conponents nmay be adm nistered separately or as
fixed cdnipartizulagna thrapmuicallyl effective amoentt ofceachl of dhe combihatiorm paandrs madyi bm

conpri si the tlcal Yo effectL mpunt of an nt_of the inve |on
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for use admlmargremfselphfat@ﬁbtastotaucommhanam ons herei nbef ore set forth. The
preferred indications are schizophrenia (especially negative synptons and
cognitive inpairnent), depression, anxiety and affective disorders,

i ncl udi ngecbidirglhyathedinsantidarsiso er@ides a combination comprising a therapeutically effective
amount of an agent of the invention and a second drug substance, said second drug
substance being for example for use in any of the particular indications hereinbefore set forth.

The preferred indications are schizophrenia (especially negative symptoms and cognitive
impairment), depression, anxiety and affective disorders, including bipolar disorders, e.g.
mania.

The preferred agent of the invention for the above-mentioned indications is the (R)-1,1-bis-
ethoxymethyl-3-(4-phenyl-1H-imidazol-2-yl)-2,3,4,9-tetrahydro-1H-B-carboline, in free base or

} acid addition salt form. This compound shows strong affinity for sst; receptors (human
receptor: pKd = 8.69; mouse receptor: pKd = 8.30) with a selectivity of more than 400 fold over
other somatostatin receptors. In the social contact assay (rat), it increases dose dependently
the duration of social contacts of the “intruder” towards the “resident” at 0.01-10 mg/kg p.o.
(maximal amplitude at 0.3-3 mg/kg p.o.), similarly to a single dose of chiordiazepoxide of 5
mg/kg p.o.. In the passive avoidance test at 0.1, 1 or 10 mg/kg p.o., in contrast to
chlordiazepoxide at 20 mg/kg p.o., no impairment of memory formation is observed. In the
social recognition test {mice), at doses between 0.03 and 3 mg/kg p.o., the compound
produces a significant increase of social recognition of a familiar partner, which is indicative of
enhancement of leaming/memory. In the forced swim test (Porsolt), the immobility time is
shortened by 30-45% on subchronic administration of 12.5-256 mg/kg p.o.



mani a. The preferred agent of the invention for the above-nentioned
indications is the (R -1, 1-bi s- ethoxynethyl -3-(4-phenyl -1 2005
Him dazol -2-yl)-2,3,4,9-tetrahydro-1 f->f3-carboline, in free base Q)CrT
acid addition salt form This conpound shows strong affinity for sst3
receptors (human receptor: pKd = 8.69; nouse receptor pKd = 8.30) with a
selectivity of nore than 400 fold over. 4got her somatostatin receptors. In the
social contact assay (rat), it increases dose dependently the duration of
soci al contacts of the "intruder" towards the "resident" at 0.01-10 ng/kg
p.o. (maxinmal anpljitude at 0.3-3 ng/ kg p.o.), simlarly to a single dose of
hor df 45 BpGReIEeONIn e fgropgng. e Ese T biopid pSe PRBeR e B ancadest 9 1
or 10 niHe@véntion as ApKdtfatadtical, @.g. GbY thE GeaHRR ¥t SehiRphrdhidWelisiof, anxitly

i mpai rent of nmepory formation is observed. In the social recognitiontest
(mce), aH@bm\?%g'SBé‘%ﬁken 0.03 and 3 ng/kg p.o., the conpound produces a
significant increase of social recognition of a famliar partner, which is

i ndicative of enhancenment of |eam ng/menory. In the forced swi mtest

( Por sol Morequgs themingsent: ipventiep provides dhe evred obyam3 @gamypb ihe umventionifer the
adm ni Sty kR8ure1 of 13 - medicariBHt“@r RhE - treatrie & agy%nﬁi&&‘u Iferftiohed ABBGE ¥t h
the foregoing, the present Invention also provides the use of an agent ~of
the i nvéﬁhil&f%a-ﬁwwmc@mﬁ%wq alfeqjve diserderse treat nent of schi zophreni a,
depression, anxiety and bipolar disorders. Mreover the present invention
provi des the use of an agent of the invention for the manufacture of a
medi candmstil @ further eseedt the pregent inveoliond pravisies rae metlaedk fbratbe \ieeatment. of any
schi zop i i i .a J L r .St
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The following examples illustrate the invention. The temperatures are given in degrees Celsius
and are uncorrected.



t herapeutically effective anount of an agent of the invention. The follow ng
exanples illustrate the invention. The tenperatures are given in degrfﬁﬁ 2005
Cel sius and are uncorrected. - 3 OC T 2005 -11 Exanple 1:

(R -1,1-Di butyl -3-(4-pyridin-4-yl-11-Fi m dazol -2-yl)-2, 3, 4, 9-tetrahydro-1

H p- carbol ine 1. 2-Brono-1-pyridin-4-yl 1et hanone hydrobrom de 2- B ronp-1
-pyridi n-4-yl-eth anon e hydrobrom de] prepared from1 -pyri din
-4-yl-eth a none in 83%yield according to a known procedure (A. Taurins,
A. Blaga, J. Heterocycl. Chem 7, 1139 (1970)). 2.
[(R-2-(11-1ndoi-3-yl)-1-(4pyridin-4-yl-1 H | mdazol -2-yl)-ethyl]-carbamc
acid teré](aEBHEML ester A solution of Boc- Dtrypt ophan (7.00 g, 23.0 nmol)and
Cs2C3 ( 23.0 mol) in DMV (85 m) is stirred for 30 mn at room

t enper at(gy4d, 1-ll&tﬁ@(d—pﬁdmd4-y|-Wﬂlhﬁmraq¢l)92,3hy9imtntmdﬂ H-p-c4tbdline23. 0
mol ) is added and stirring is continued at roomtenperature for 1 h. The
solvent is rempved in vacuo, the residue is resuspended in AcOet, filtered

(r)ﬂver hy1f|9-é}eﬂ1£t.i’?ﬁa ,Q%'_ E%Jn‘aeﬁydrbﬂﬁn‘?i'dle is taken up in xylene (290

), anmmoni um ace IS added and the m xture is
heat ed f2Brent1-pyridiod-ylsithapone Dysirotgemide ist praparedifram tpyidimg-w-ethaoome in

temer%@gieﬁf%&or&:ﬁgqgﬁ knd%@%@%ﬁué“@%ﬁﬁé"#tmg o) N‘Qé%%%l i’i’hé#ﬂ yat.

aq. K2 Ion an ueous l'ayers’ar
reextracti88 (199h AcOEt (2 x 100 m); the conbined organic |ayers are dried
over Na2SO4 and evaporated. MPLC (400 g silica gel, AcOEt: MeCH 95:5 to
90:10) yields 3.36 g (3699 of [(R- 2-(1
H- | ndol -B- {{R)}-241 (Andp!-8-gi)rt-@-pyrdih-4-yi- hHdaiddzo B2yl etbyl)day baralcoasid dertci d
tent. butyl e?yt'er (TLC. silica gel, toluene:ethanol 5:1, Rf = 0.31).
butyl ester
A solution of Boc-D-tryptophan (7.00 g, 23.0 mmol)and Cs,CO; (7.49 g, 23.0 mmol} in DMF
(85 mi) is stired for 30 min at room temperature. 2-Bromo-1-pyridin-4-yl-ethanone
hydrobromide {6.49 g, 23.0 mmol) is added and stirring is continued at room temperature for
1 h. The solvent is removed in vacuo, the residue is resuspended in AcOEd, filtered over
hytlo and evaporated. The resulting oil is taken up in xylene (290 ml), ammonium acetate
(35.46 g, 460 mmol) is added and the mixture is heated for 2 h at 160° using a Dean-Stark
trap. After cooling to room temperature, AcOEt (100 ml) is added and the solution is washed
with sat. aq. K,COj; solution and brine (100 ml each). The aqueous layers are reextracted
with AcOEt (2 x 100 ml); the combined organic layers are dried over Na,SO, and
evaporated. MPLC (400 g silica gel, AcOEt:MeQOR 95:5 to 90:10) yields 3.36 g (36%) of [(R)-
2-(1 H-Indol-3-yl)-1-(4-pyridin-4-yl-1 H-imidazol-2-yl}-ethyl]-carbamic  acid tert-butyl ester
} (TLC: silica gel, toluene:ethano! 5:1, Ry = 0.31).

3. (A-2-(1 H-indol-3-yl)-1-(4-pyridin-4-yl-1 H-imidazol-2-yl)-ethylamine dihydrochloride
[(R)-2-(1 H-Indol-3-yl}-1-{4-pyridin-4-yl-1 H-imidazol-2-yl)-ethyl]-carbamic acid tert-butyl ester
(3.46 g, 8.58 mmol) is dissolved in a mixture of glacial acetic acid (99.5%, 25 ml) and conc.
aq. HCI (37%, 2.5 ml) and the solution is stirred under argon at room temperature for 1h.
The resulting precipitate is filtered, washed with acetone and dried to give 3.04 g (94%) of
(R)-2-(1 H-Indol-3-yl)-1-(4-pyridin-4-yl-1 H-imidazol-2-yl)-ethylamine  dihydrochloride (TLC:
silica gel, toluene:ethanol:AcOH 4:4:1, R, = 0.18).



3. (R-2-(1 HIndol-3-yl)-1-(4-pyrldi n-4-y|-1H—In1dazol-2-yl)-ethyiam' ne

di hydrochi ori de UET 2005
[(R-2-(11-1-Indol -3-yl)-1-(4-pyridin-4-yl-1H i m dazol -2-yl)-ethyl]- “carbam ¢
acid tert-butyl ester (3.46 g, 8.58 mmol) is dissolved in a m xture of
glacial acetic acid (99.5% 25 m) and gonc. aq. HC (37% 2.5 nm) and the
solution is stirred under argon at roomtenperature for 1 h. The resulting
precipitate is filtered, washed with acetone and dried to give 3.04 g (94%

f R) - 2- I I- -yl)-1-(4- I-1 H- d I t hyl
o e b b o ot BBt VAT
3 OCT ZQ@ﬁnxtLlr% dtthd Ei)ov% dmike @iﬂyﬁl'ocﬁrohﬂe Ry, EO@'Q”S 49 Yadmdi) and 5-nonanone
| +i m dazol - )-2,3,4,9-tetrahydro-1 | +(3-carboline "~ A m xture of the above

am ne dl(Hﬁdﬂ&c Hlﬁ@ﬁ.ra'eii@@ ool dn H@UMOH%Q ml) isrgflaxasat 496 tor 4 B4dsipg ao. 663
, 3 8%({?@\?&3« ﬁ%d" 2o @ﬂﬁb ssl%entnﬂrb dis%uéc%f'r L{Kéﬁjslﬁ'hn&%ﬁsd(nﬂnuéh 2 185045 ng a

Dean St ar he sol vent are IStI | ed Of f en Stll’l’lngIS
cont i nuduard ati 990 ferols lz Aﬂ?"&ﬁ@"flgttOIWﬁ@T’P@_@tqie apg evaparalinn efghe solversm

tenper at Alcsea84 Hﬁ)"l@%ﬁﬁﬁﬁ 'aﬁ@ v sélm%nﬁ%g w|th°‘§Q5% (@8-1@2, sblﬁtu?rfi%@ nd the

solution I's was u I on is | ayer
i s reextthaggeepusilayerie @Emretzeq wab APOE! (2 Néocm'hﬁhﬁ eombingd wrgariiclagers ase e

dried t
A0 - ¢ riieryprigsci. el and Wafir a0l AhFPLE IS0 o Mk dobADER e afifle
(80: 20) Qﬂ!@)@dlrembmlyahcm am pyethanaiwater|(80:20) (R, BRIty B-(#pyridined-g-O4t et r a

cryst ol ITGEZREE Y8950 s chikclopone 0 il o) xRl s aoupiessy

0. 42, ESiryd¥alline {;d)ﬂdl—ﬂ]np 208-2852)TLCT kiticd gtll toeng:etioarbindR; ©0.420ESUMS: | wherei n
R4 a’nd Mﬁggg ggen can be prepared in analogy to Exanple 1.
Exanpl e np- {2 ase)[ MtH © 2Pyri di n- 2-yl But yl But yl 85-105428. 2

The following compounds of formula | wherein R; and Rs are hydrogen can be prepared in

analogy to Exampie 1.

Example | R1 R2 R3 mp. (base) | [M+H]'
2 Pyridin-2-yl Butyl Butyl 85-105° 428.2
3 Pyridin-3-yl Butyl Buty) 224-229° 428.2
4 Pyrazin-2-yl Butyl Butyl 243° 429.2
5 [1,2,4]Triazolo{1,5- | Butyl Butyl n.d. 468.2
ajpyridin-6-yl
) 6 | 2-Methyl Butyl Butyl n.d. 4823
[1,2,4]triazolo[1,5-
a)pyridin-6-yl
7 Imidazo[1,2-a)- Buty! Butyl 262.5° 467.3
pyridin-6-yl
8 2-Methyl- Butyi Butyl 254-257° 481.3
imidazo[1,2-
o]pyridin-6-yl
9 Pyridin-4-yl Ethoxymethyl | Ethoxymethyl | 132° 4321
10 Phenyl Ethoxymethyl | Ethoxymethyl | 92-95° 431




3Pyridin-3-yl Butyl Butyl 224-229428. 2 4Pyrazi n- 2-yl But yl But yl 243429. 2

5[1,2,4] Triazolo[1,5- ButylButyln.d.468.2 a]pyridin-6-yl

2- Met hyl -

- 3 QCT 2005

6[1,2,4]triazolo[1,5- ButylButyln.d.482.3 a]pyridin-6-0 7l mdazo[1, 2-a] -
8i m dazo[ 1, 2-

But yl Butyl 262. 5467. 3 pyri di n-6-yl

2- Met hyl -

But yl But yl 254-257481. 3 a] pyridin-6-yl _43.
9Pyri di n- 4-yl Et hoxynet hyl Et hoxynet hyl 132432. 1
10Phenyl Et hoxymet hyl Et hoxynet hyl 92-95431 - 3 O C T 2005 -13
11Phenyl Cycl opr opyl - Cycl opr opyl - 84- 89423 net hyl net hyl
12Pyri di n-4-yl Cycl opr opyl - Cycl opr opyl - 146- 149424

11 Phenyl Cyciopropyl- | Cyclopropyl- | 84-89° 423
methyl methyl
12 Pyridin-4-yl Cyclopropyl- | Cyclopropyl- | 146-149 424
methyl methyl
13 Pheny! 1-(2-Cyclohexyl-ethyl)- 163-166° 494.7
piperidin-4-yl
14 Phenyl -t 6,7,8,9-Tetrahydro-5H- 80-85° 445.5
benzocyclohepten-7-yl
15 Phenyl Tetrahydro-pyran-4-yi 183-186° 385.5
) 16 Phenyl 3,3,5,5-Tetramethyl-cyclohexyl | 101-106° 439.6
17 Phenyl Cyclooctyl 95-100° 4115
18 6-Methoxy-pyridin- | Butyl Butyl 103-108° 458.6
3-yi
19 1-Methyl-6-oxo- Butyt Butyl 175-180° 574.7
1,6-dihydro-pyridin-
3-yl
20 2-Methoxy-pyridin- | Butyt Butyl 162-165° 458.6
4-yl
21 2-Phenyl-thiazol-4- | Butyl Butyl 95-100° 510.7
yl
22 Benzo[1,2,5]thia- Ethoxymethyl | Ethoxymethyl | 90-95° 489.6
) diazol-5-yl
23 Quinoxalin-6-yl Ethoxymethyt | Ethoxymethyl | 110-116° 483.6
24 1-Methyl-6-oxo- Ethoxymethyl | Ethoxymethyl | 132-137° 462.5
1,6-dihydro-pyridin-
3-yl




met hyl met hyl 13Phenyl 1- (2- Cycl ohexyl - et hyl )-163-166494. 7 pi peri di n-4-
14Phenyl 6, 7, 8, 9- Tet r ahydr o- 5H 80- 85445. 5 benzocycl ohept en- 7-yl -33%11%5
15Phenyl Tet r ahydr o- pyran-4-yi 183- 186385. 5

16Phenyl 3, 3, 5, 5- Tet r anet hyl - cycl ohexyl 101- 106439. 6

17Phenyl Cycl ooct yl 95-100411. 5 186-N@thpg%:pyridin-ButyIButyI103-108458.6
3-yl 191 - Met hyl - 6- oxo-Butyl Butyl 175-180574. 7 1, 6-di hydro-pyridiin- 3-yl
202- Met hoxy- pyri di n- But yl But yl 162- 165458. 6 4-vylI

212- Phenyl -t hi azol - 4- But yl But yl 95- 100510. 7 vyl

22Benzo[ 1, 2, 5] t hi a- Et hoxynet hyl Et hoxynet hyl 90- 95489. 6 di azol - 5-yl
23cuino&ﬂ { - 6- yl Et hoxynet hyl Et hoxynet hyl 110- 116483. 6

241- Met =6- 0X0- Et hoxynet hyl Et hoxynet hyl 132-137462. 5 1, 6-di hydr o- pyri di n-
3-yl - 3 OCT 2005 -14

1. A compound of formula |

wherein
R, is a group of formula

X 0
X R N
X £y €7 €Y 0
= = % =N NP
N—N

R?
N \
W Mn
N 8 N N 7
= = or s

wherein R; is (Ci4)alkyl, R; and Ry, independently, are hydrogen or (C;.4)alkyl and
Xis hydrogen, (Cy4)alkoxy, (Ci4)alkylamino or di(Cq4)alkylamino,

R, and R;, independently, are (C,.)alkoxy(Ci4)alkyl or (Cs.7)cycloalkyl(Cq.4)alkyl, or,
provided R, is not an optionally substituted phenyl group, (C.4z)alkyl,

R, is hydrogen, (Cy4)alkyl, (Ci4)alkoxy, halogen or trifluoromethyl and

Rs is hydrogen or (Cy4)alkyl,

in free base or acid addition salt form.



Claims 1. A conpound of fornmula | | wherein R, is a group of formula or
wherein R6 is (Cl.4)alkyl, R7 and R5, independently, are hydrogen ord 0CT 2005
(Cl4)al kyl and X is hydrogen, (C, 4)al koxy, (C14)alkylam no or

di (Cl. 4)al kyl ami no, R2 and R3, independently, are (C, 4)al koxy(Cl-4)alkyl or
(C3.7)cycl oal kyl (C14) al kyl , or, prOVIdﬁ% Rl is not an optionally
substituted phenyl group, (CL.12)al kyl 4 i s hydrogen, (Cl.4)alkyl,
(C14) al koxy, hal ogen or trifluoronmethyl and R5 is hydrogen or (Cl.4)alkyl,
in free base or acid addition salt form - 3 OCT 2005 -15 2. A process for
t he pregar ab posess fon theopreparation of & semppund oblormiulail dsdefined inglaiml 1, asa seltsal t

t her eof , hg'tégﬁf. Rt Hﬁr{ﬁgggéé@gg%%m%%ffgr ol?ml all If wherein R, R4

and R5 are as ound formula ill Il wherein
R2 and R3 are as defined in claim1, and recovering the resulting conpound
of formula | in free base or acid addit' on salt form 3. The conpound

i mdazol -2-yl)-2,3,4,9-tetrahydro-1 HF _JXcarboline, in free base or acid
addition salt form 4. A compound of QlaiNyl in free base or

according to claiml1l which is (R -1, 1-t;%at hoxynet hyl - 3- (4- phenyl -1 H
pharmaceutically acceptable acid addi orhﬁal t

R)LR Il

wherein R, and R; are as defined in claim 1, and recovering the resulting compound of
formula | in free base or acid addition salt form.

3. The compound according to claim 1 which is (R)-1,1-bis-ethoxymethyl-3-(4-phenyl-1H-
imidazol-2-yl)-2,3,4,9-tetrahydro-1H-B-carboline, in free base or acid addition salt form.

4. A compound of claim 1 in free base or pharmaceutically acceptable acid addition salt
form, for use as a pharmaceutical.

5. A compound of claim 1 in free base or pharmaceutically acceptable acid addition salt
form, for use in the treatment of depression, anxiety and bipolar disorders.

6. A pharmaceutical composition comprising a compound of claim 1 in free base of
pharmaceutically acceptable acid addition salt form, in association with a
pharmacettical carrier or diluent.



form for use as a pharmaceutical. 5. A conpound of claiml in free base or
phar maceutically acceptable acid addition salt form for use in the_3 T 2005
treatment of depression, anxiety and hiepol ar di sorders. 6. A phar maceuPFcaID
conposition conprising a conpound of claiml in free base of
pharmaceutically acceptable acid addition salt form in association with a

pharmaceutj cal carrier or diluent. 16 7. .C ipat.ion conpri.sing a

t her apeut ifcal | Y EP EQ“\?E cgm%”ﬁng)ﬁjfgeragg%ﬁ&gaf%c?lg? gmqrmiolr']af ree base or
phar maceut i cal IS§P™MR fflamy iy freg ddse; s phagmaceically aecaptabioasiddr ug
subst ance, for 2sdiHan tAlblon® #d a seqeRMATUa SURAANGS fPRSINWIHANGOUTRE use of a
conpound of cl @equentigl gdneigisragienor phar maceutically acceptable acid
addition salt form as a pharnmaceutical for the treatnent of depression,
anxi ety and bi polar disorders. 9. The use of a conmpound of claiml in free
base or phgr maceig iseibf & coapoaptiaichimcl m fads bbb br phhimbssuticafllpr t he
manufacture of fcepRMic aoMHddiin $A1Eformeat BpiarfiacdeReaTst fie  anxiety and
bi pol ar  di sor qgLfment 8f §&dre€8BR, anxiety and bipolar disorders.

9. The use of a compound of claim 1 in free base or pharmaceutically
acceptable acid addition salt form, for the manufacture of a
medicament for the treatment of depression, anxiety and bipolar
disorders.



