WO 2006/ 082456 PCT/ HU2006/ 000012 R New conpounds with therapeutic effect
Field of the Invention The present invention relates to new dopam ne D3 and
D2 and s@fPifabbddase- HTI A receptor subtype preferring l'dﬂ@ﬂﬂﬁzd?}glo&ﬁiﬁ“l a (1)
and/ or geonetric 1sonmers and/or stereai soners and/or diastereoners and/or
salts and/or hydrates and/or solvates thereof, to the processes for

produci ng the sane, to pharnacol ogi ca}l‘ conpositions containing the same and
to their use in therapy and/or prevention of a condition which requires
modul ati on of dopani ne and/or 5-HT1A receptors. Description of the prior art
Cycl ohexane deri vatNes amnnpuadmwnththuapmﬂm;effectthe treatment of
pain are described in patent application WO 99/67206. Conpounds cont ai ni ng
both tetraline and piperazine rings, are described in JP 1998152470. The
conpounds possess potent bl ocking activities against D4 receptors and high
affinities for serotonin-2 (5-HT2), nmuscarinic (M) and adrenergic al pha |
and alKield of the-bptemtion Such conpounds, however, which contain cycl ohexane,

i ndane or tetraline and piperazine ring together in one conpound, are not
mentioned in any publication. Besides, the conmpounds nentioned in the above
publ i cati orFhedpPesHrt iAGEhEdE deRitest® Mawidopipginet B Ay iDL andt serotohign t he
dopam ne D3 and/or D2 and/or serotonin 5-HT1A receptors. Summary of the
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r eceptsolvates ctherstf) 4bd ethieo prddegtesffor rpmyiubmgdthmmame Db rmmenfa@bbgaialvays in
such a conbination that the D3 WO 2006/ 082456 PCT/ HU200Q6/ 000012 2
compositions containing the same and to their use in therapy and/or prevention of a

‘condition which requires modulation of dopamine and/or 5-HT 4 receptors.

Description of the prior art

Cyclohexane derivatives being useful in the therapy for the treatment of pain
are described in patent application WO 99/67206.

Compounds containing both tetraline and piperazine rings, are described in JP
19981 52470. The compounds possess potent blocking activities against D4 receptors
and high affinities for serotonin-2 (5—HT2); muscarinic (M41) and adrenergic alpha 1
and alpha 2 receptors.

Such compounds, however, which contain cyclohexane, indane or tetraline
and piperazine ring together in one compound, are not mentioned in any publication.

Besides, the compounds mentioned in the above publications are not declared
or even not suggested having activity on the dopamine D3 and/or D, and/or serotonin
5-HTa receptors.

Summary of the invention

Surprisingly it was found that in contrast to the known above mentioned
structurally analogous compounds the new derivatives of formula (1) of the present
invention have high or very high affinity to dopamine D3 receptors and moderate to
high affinity to dopamine D, receptors always in such a combination that the Ds



affinity is 5 to 150 fold higher than the D2 affinity. Mreover, the
conpounds have also high affinity to serotonin 5-HTIA receptors but their

af finity wo2bdemssmsg eceptors is 3-20 fold | ess than to gdopau206s/006h12
receptors. The order of receptor binding potency of the conpounds of

formula (1) is typically the followng: D3 > 5-HTIA > D. Their affinity to
al pha-1 adrenoceptors is mld assuri ng high (i.e. 50-800 fold) D3
sel ectivity. The threefold (| . D3, D2 and 5- HT1A) receptor functional
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het er ogjralikandduddnaniféstation ofiiROBéEndTicid! effects of MotalativniofiatiaRe tiweel(Dz0 2,
and/ or geonetric isoners and/ or stereoi soners and/or di astereoners and/or
salts ‘D2 and 5-HTqa) receptors, however, without the appearance of the known
dlsadvantages of each individual receptor actlon
- This type of new molecules belonglng to the structure of formula (I) will be
referred further on in this application as "Da/5-HT14/D2 ligands".

The invention relates to new. piperazine derivatives of formula (1):

BUOSA

)
H

0]
wherein
A represents alkyl, alkenyl, aryl, heteroaryl, cycloalkyl or
a group of formula -NR{Rz, wherein
R and R, represent independently a substituent selected from
hydrogen, alkyl, alkenyl, aryl, heteroaryl or cycloalkyl or Ry and
R, form with the adjacent nitrogen atom and optionally with
_ further héteroatom(s) a heterocyclic ring;
m is an integer of O to 1;
n is an integer of 1 to 2,
and/or geometric isomers and/or stereoisomers and/or diastereomers and/or salts
and/or hydrates and/or solvates thereof, to the processes for produ_cing the same, to



and/ or hydrates and/or solvates thereof, to the processes for producing the
sane, to WO 2006/ 082456 PCT/ HU2006/ 000012 3 phar nacol ogi cal conpositions

cont ai ni Rgohbw/ssze and to their use in therapy and/ or ppTaNRHd6/000010f
pat hol ogi cal conditions which require the nodul ati on of dopam ne and/ or

serotonin receptors such as psychoses (e.g. schlzophrenla schi zo-affective,
di sorders, etc.), drug (e.g. alcohol, gocaine and nicotine, opioids, etc.)
abuse, cognitive inpairnment acconpanyi ng schi zophrem a, mld-to-noderate
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di sorder, paranoid del usional disorders, dyskinetic disorders (e.g.
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Rl and psiehéts deprdseidr)emadiaddsipélanidissrden parafoRdndpéélasiankl diddrders,
dyskinetic disorders (e.g. Parkinson's disease, neuroleptic induced parkinsonism,
tardive dyskinesias), depréssioh and depressive states, anxiety disorders, sexual
dysfunction, sleep disorders, émesis, aggression, autism.

Detailed description of the invention

* The invention relates to-new piperazine derivatives of formula (1):

(1
wherein ‘
A represents alkyl, alkenyl, aryl, heteroaryl, cycloalkyl or
a group of formula -NR1Rz, wherein
R1 and R; represent independently a substituent selected from
hydrogen, alkyl, alkenyl, aryl, heteroaryl or cycloalkyl or Ry and
Rz form with the adjacent nitrogen atom and optionally with
further heteroatom(s) a heterocyclic ring;
m is an integer of 0 to 1;

n is an integer of 1 to 2,



further heteroaton(s) a heterocyclic ring; mis an integer of O to 1; nis
an integer of 1 to 2, WD 2006/ 082456 PCT/ HU2006/ 000012 4 and/or geonetric

i somer s angheus/o8i4E €0i sbners and/ or di astereoners and/ opcsau2606/0800d2 Or
hydrates and/or sol vates thereof. Wien A or Rl and/or R2 represent alkyl,
the al kyl noiety may be selected from an optionally substituted straight or
branched chain containing | to 6 carb@gn atons. Wen A or Rl and/or R2
represent al kenyl, the al kenyl noiety may contain 2 to 7 carbon atons and
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as pheand/ornieiriteslandisriupivaté¥eieréopr R and/or R2 represent cycl oal kyI t he
cycl oal kyl noiety may be selected froman optionally substituted npno-, bi-

or tricycli &Vla%Adm yangfob fa reptasent alkyt Jle aliknoiely raaw haselactedifiem A or
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cont ai ni ng When A dreReand/op R representdikenghntiis alkeayl rﬁouéty\maﬁ;onatam R form
with the adjacent nltrotgen atoma heterocyclic ring it may be saturated or
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propi oni ¢ aC| , tyrlc aci ds, acl capric
aci ds. aEe;ycMmylamnadamarﬂtybl vaI ent organic acids can be for exanple
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When A or Ry and/or R, represent heteroaryl, the heteroaryl may be an .
thiohally substituted monocyclic, bicyclic or tricyclic aromatic heterocyclic group
containing 1 fo 6 heteroatoms selected from O, N or S.

When R and R; form with the adjacent nitrogen atom a heterodyclic ring it

~ may be saturated or unsaturated, optionally substituted monocyclic or bicyclic ring,
which may contain further heteroatoms selected from O, N, or S.

The invention relates also to the salts of compounds of formula (1) formed with
- acids.

Both organic and inorganic acids can be used for the formation of acid addition
salts.. Suitable inorganic acids can be for example hydrochloric acid, sulfuric acid,
nitric acid and phosphoric acid. Representatives of monovalent organic acids can be
for example formic acid, acetic acid, propionic acid, and different butyric acids, valeric
acids and capric acidsk. Representatives of bivalent organic acids can be for example
bXaIic acid, malonic acid, maleic acid, fumaric acid and succinic acid. Other organic
acids can also be used, such as hydroxy acids for example citric acid, tartaric acid, or
aromatic carboxylic acids for example benzoic acid or salicylic acid, as well as
aliphatic and aromatic sulfonic acids for example methanesulfonic acid,
naphtalenesulfonic acid and p-toluenesulfonic acid. Especially valuable group of the
acid addition salts is in which the acid component itself is physiologically acceptable
and does not have therapeutical effect in the applied dose or it does not have
unfavourable influence on the effect of the active ingredient. These acid addition salts



oxalic acid, malonic acid, maleic acid, fumaric acid and succinic acid.

O her organic acids can also be used, such as hydroxy acids for exanple
citric acwd, 2006082856 c acid, or aromatic carboxylic aci ¢gTimi2068/6050122
benzoic acid or salicylic acid, as well as aliphatic and aromatic sul fonic
aci ds for exanple nmethanesuffonic acid, naphtal enesulfonic acid and

p-tol uenesul fonic acid. Especially valdiable group of the acid addition
salts is in which the acid conponent itself is physiologically acceptable
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the puritication and 1solation o the desired conpounds. Sol vates and/ or
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such isoners._ a mxtu .hereof . Certain conpounds of forrmula (I) can
exi st ﬂ%fpﬁrﬁk%&f"gsﬁﬂﬂ igWAlQR-er eoners, too. These and the nixtures
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Certain compounds of formula (I) can exist as stereoisomers and
diastereomers, too. These and the mixtures thereof are likewise within the scope of
the present invention. |
As the invention relates also to the salts of compounds. of formula (1) formed
with acids, especially the salts formed wifh pharmaceutically acceptable acids, the
meaning of compound of formula (1) is either the free base or the salt even if it is not
referred separately.

Preferred compounds of the invention are those compounds of formula (1):

P O
BUGH:
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wherein

- A represents alkyl, or
a group of formula -NR1R,, wherein



referred separately. Preferred conpounds of the invention are those
conpounds of formula (1): N N OAANmM | H(l) wherein A represents

al kyl , orwe 20cetsef formula - NRLR2i wherein WO 2006/ 08 2é¢941U2006/000012

PCT/ HU2006/ 000012 6-. Rl and R2. represent independently a substituent

sel ected from hydrogen or alkyl, orrR and R2 formwi th the adjacent
nitrogen atomand optionally with furg her heteroaton(s) selected fromO,

N, or S a nonocyclic saturated heterocyclic ring; mis an integer of 0O to 1;

nis an integer of 1 n r
and/ or di astereoners tegr)?d%nd R %p?és%ﬁﬁﬁ@%ﬁ%ﬁ#r &25; Szlr?gﬂfueﬂg s%iepc{t@d“f ereof
Particularly preferr ecﬂnydmgwuoﬂalkyf drI‘R1 andeRgfarm aith theaxdjacentpuittogen of
formula (1): N NI n AIN g, whe
atom and optionally W|th further heteroatom(s) selected from O,
N, or S a monocyclic saturated heterocyclic ring;
m i an integer of 0 to1;
nis an integer of 1 to 2, |
-and/or geometric isomers and/or stereoisomers and/or diastereomers and/or salts
and/or hydrates and/or solvates thereof. |
Particularly preferred compounds of the invention are those compounds of

formula (1):

()
wherein
- A represents C44 alkyl, or
a group of formula -NR1R2, wherein
- Ry and R; represent independently a substituent selected from
hydrogen or Ci4 alkyl, or Ry and R, form with the adjacent
nitrogen atom and an oxygen atom a morpholine ring;
'mis an integer of 0 to 1;
nis an integer of 1 to 2, |
and/or geometric isomers and/or stereoisomers and/or diastereomers and/or salts
-and/or hydrates and/or solvates thereof.
The invention also relates to the pharmaceutical compositions containing the
éompounds of formula () as active ingredient.
‘Further subject of the present invention is the pharmaceutical manufacture of
medicaments containing compounds of formula (I), as well as the process of



A represents Cl-4 al kyl, or a group of fornula -NRLR2, wherein R, and R2
represent independently a substituent selected from hydrogen or Cl.4 alkyl,

or R andv&3ode@eigsy t h the adjacent nitrogen atom and aoT@UZHENEII2M a
norpholine ring; mis an integer of O to 1; nis an integer of 1 to 2,

and/ or geonetric isomers and/or stereoisoners and/or diastereoners and/or
salts and/or hydrates and/or solvateg thereof. The invention also rel ates
to the pharmaceutical conpositions containing the conpounds of formula (1)

as act ineyiag seéHcﬂB# pr VéhiiBﬁPvifﬁ%%E&tcoH{rPddﬁﬁsP%ﬁﬂ%ebﬂg %ﬂHiﬁ%térﬁP[tPea
phar maceuti cal” nanufacture of nmedi canents cohtal ning conpounds of tornula
(1), asnamhialds behteegted ceinsluding/\But@ans/ effcetbhve AGOLRLADOaMTE060EE@MPTunds

treatments and/ or _preventi on with these, conpounds, which neans adm ni stering
tooa atome 4 et Bbent MvERton a7 SUCh oheR MedRREEftve amount ) amounts. of
compounds of forrmula (1) of the present invention as such or as medi canent.
The present TihgvBrRsesh iavertion @lsqdyowdes o crrocestt (Merthag A)fop nspparing,

compou rcg% v N NN/ n 0 AANM H(l) wherein A represents
al kyl , %g’?"liéﬂ%%‘?pg ry@dléipér oaryl, cycloal kyl or a group of fornula -NRLR2,
wherein: . - ‘
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wherein | .
A represenfs alkyl, alkenyl, aryl, heteroaryl, cycloalkyl or
a group of formula -NR1Ry, whereln
R1 and R; represent independently a substituent selected from
hydrogen, alkyl, alkenyl, aryl, hetéroaryl or cycloalkyl or Ry and
R, form with the adjacent nitrogen atom and optionally with
* further heteroatom(s) a heterocyclic ring;
m is an integer of 0 to 1;
nisan intege'r of 110 2,
by reacting an acid- or carbamoylchoride of formula (ll):

O

PR

A Cl

(1)
wherein A is as described above for the formula (1);

with an amine of formula (lll):



R, and R2 represent independently a substituent selected from hydrogen,

al kyl, al kenyl, aryl, heteroaryl or cycloalkyl or RR and R2 formwth the
adj acent wotoessz4sat om and optionally with further het eceaiv20t6c000612
heterocyclic ring; mis an integer of 0 to 1; nis an integer of 1 to 2, by
reacting an acid- or carbanoylchoride of formula (I1): O AACl1 (I1I)
wherein Ais as described above for thge formula (I); wth an am ne of
formula (111): WD 2006/ 082456 PCTI HU2006/ 000012 8 CN\ NI n MH (I11)
wherein the neaning of mand n is as descri bed aboye for the fornmula (1),
or derivatives thereof. The reaction may be carrg€d™>ut by known net hods,
preferably by suspending or dissolving the appr gt e am ne of formul a
(') or a salt thereof in a suitable saq tet r ahydr of ur ane,

di met hyl f ormam de or chl ori nated hydrocalfbonsyor pcar bons) and addi ng
the appropriate acid- or carbapyl ¢l orilste\?for a/(11) to this

suspension or solution, in tie prgsendd of base (& g. triethylanine). The
reaction can be carried,out gdvan ageoug“l y between -10 C and 60 C. The
reactions are followed E‘; ayer chromat ography. The necessary reaction
time is about 6-60 h. Thel work-up of the reaction m xture can be carried

out by different : H :

(1)
wherein the rheaning of m and n is as described above for the formula (}),
‘or derivatives thereof.

The reaction may be carried out by known methods, preferably by suspending
or dissolving the appropriate amine of formula (lil) or a salt thereof in a suitable
solvent (e.g. tetrahydrofurane, dimethylformamide or chlorinated hydrocarbons or
hydrocarbons) and adding the appropriate acid- or carbamoyichloride of formula (Il)
to thfs suspension or solution, in the presence of a base (e.g. triethylamine). The
reaction can be carried out advantageously between —10 °C and 60 °C. The
reactions are followed by thin layer chromatography. The necessary reaction time is
about 6-60 h. The work-up of the reaction mixture can be carried out by different
known methods. The products can be puiified, e.g. by crystallization or by column
chromatography.

Another process (Method B) of the present invention for preparing the

compounds of formula (I):

()

wherein



known met hods. The products can be purified, e.g. by crystallization or by
colum chromat ogr aphy. Anot her process (Method B) of the present invention

for prepavongsioggsse conpounds of formula (1): N J (n O ArrMUYbosl0be10! )
wherein WO 2006/ 082456 PCT/ HU2006/ 000012 9 A represents a group of formula

-NR1R2, wherein R2 represents hydrogen, and R represents a substituent
sel ected from hydrogen, alkyl, alkeny, aryl, heteroaryl or cycloal kyl; m
S aninteger of Oto 1, nis an.integer of 1 to 2, is reacting the

e B R Sl P R
(n MH R; represents hydrogen, and
| - Ry represents a substituent selected from hydrogen, alkyl,
alkenyl, aryl, heteroaryl or cycloalkyl;
m is an integer of 0 to 1;
n is an.integer of 1 to 2,

is reacting the isocyanate of formula (IV):
| R—N=C=0
(IV)
wherein the 'rneaniﬁg of Ry is as described above for the formula (1),

with an amine of formula (lll):

i

)
wherein the meaning of m and n is as described above for the formula (1),
or derivatives thereof.

The reaction may be carried out by known methods, preferably by suspending
or dissolving the appropriate amine of formula (lll) or a salt thereof in a suitable
solvent (e.g. tetrahydrofurane, dimethylformamide or chlorinated hydrocarbons or
hydrocarbons) and adding the appropriate isocyanates of formula (IV) to this
suspension or solution, if necessary, in the presence of a base (e.g. triethylamine).
The reaction can be carried out advantageously between 5 °C and 50 °C. The
reactions are followed by thin layer chromatography. The necessary reaction time is
about 6-10 h. The work-up of the reaction mixture can be carried out by different



(I'1'1) wherein the meaning of mand n is as described above for the formul a
('), or derivatives thereof. The reaction nmay be carried out by known

net hods, woebewmbisg by suspending or dissolving the appcamubeooasizne of
formula (111) or a salt thereof in a suitable solvent (e.g.

t et rahydr of urane, di nethyl formam de or chl orinated hydrocarbons or

hydr ocar bons) and addi ng the appropriape i socyanates of formula (1V) to this
suspension or solution, if necessary, in the presence of a base (e.qg.

and 50 RoWR, letheds! TS BRaq s %?ﬁoﬁm’%aﬁﬁi;é#'h?ﬁ" t, EVSERANER 3,y ROIR ° ©

necessajhyomgmgrapwytl me.is about 6-10 h. The vvork up of the reaction

m xture can be carried out by different - V\D 2006/ 082456 PCTI HU2006/ 000012 10
known met hoqhmotﬂé}epr%eéygmgtmrcpsf fhe/ pres et m@eﬁnorbfbrcpfraﬁémd E8poRAdS” DY
colum chr omat ography ot her process (Met hod t he pr esent invention
for pr@ffemmgadhnpounds of fornula (1): ’\N "0, erl\L] (n O AANin H(I)
wherein A represents a group of fornmula -NRLR2, wherein RL and R2 repr esent
i ndependently a substituent selected from hydro al kyl, al kenyl, aryl,
heteroaryl .or cycloalkyl or R, and R2 formwith adj acent nitrogen atom

and optionally wth
_ , N |
0 n
UG
A ‘.

)
H

)
wherein
' A represents a group of formula -NR1R2, wherein
Rt and R; represent independently a substituent selected from
hydrogen, alkyl, alkenyl, aryl, heteroaryl or cycloalkyl or Ry and
| Rz form with the adjacent nitrogen atom and optionally with
further heteroatom(s) a heterocyclic ring;
m is an integer of 0 to 1;
n is an integer of 1 to 2,

is reacting an amine of formula (lll):

()

wherein the meaning of m and n is as described above for the formula (1),



further heteroaton(s) a heterocyclic ring; mis an integer of O to 1; nis
an integer of 1 to 2, is reacting an amne of formula (Il1): rN N n mu®W
I H (I W 04v82458 t he neaning of mand n is as descri lped/mizosodmr t he
formula (1), WO 2006/ 082456 PCT/ HU2006/ 000012 11 or derivatives thereof,
with a carbonic acid derivative to obtain an isocyanate derivative of
formula (V): rN NJ n mO=C=N (V) Wwherein the neaning of mand n is as
descri bed above for the fornmula (1), and reacting in situ the new i socyanate
deri vatdpvfarRbtifey fHekdof V) With an amine of formula (VI): RL,~ N-H | R2
(V1) '

with a carbonic acid derivative to obtain an isocyanate derivative of formula

(V):

(V)
Wherein the meaning of m and n is as described above for the formula (1),
' 'and reacting in situ the new isocyanate derivative of formula (V) with an emine
of formula (VI):

Ry

(V1)
wherein R;and R; are as described above for the formula (1),
or derivatives thereof. -

The above reaction may be carried out by known methods. Preferably the
transformation an amine of formula (lll) to isocyanate derivative of formula (V) may
be carried out in an aprotic solvent (e.g. tetrahydrofurane, chlorinated hydrocarbons)
by the use of an appropriate carbonic acid derivative (e.g. phosgene, diphosgene,
triphosgene) in the presence of a base (e.g. triethylamine), advantageously between

- -5 °C and room temperature. To the thus obtained solution or suspension an
. appropriate amine of formula (V1) is added in the form of base or salt formed with
organic or inorganic acid. The necessary reaction time is between _2-24 hours. The
work-up of the reaction mixture can be carried vout by different known methods. The

products can be purified, e.g. by crystallization or by column chromatography.



wherein R, and R2 are as described above for the fornmula (1), or
derivatives thereof. The above reaction may be carried out by known nethods.
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| socyanates of fornmula (V) wherein mO or 1 and n=1 or 2 are new conpounds
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al dehy ERAGHNGRA Aide yt% ocHN (V1) wherein the meaning of mis as
descri.bed above for the forrrul a (l) and Boc_is tert- butoxycarbonyl group,
with a piperazine of formula (VMI1): CHO

" BocHN

| (Vi
wherein the meaning of m is as described above for the formula (1) and Boc is tert-
butoxycarbonyl group,

with a piperazine of formula (VIII):

(V1)
wherein the meaning of n is as described above for the formula (l), under the
circumstances of reductive amination, then removing the protecting group.

The reaction may be carried out in an inert solvent (e.g. chlorinated
hydrocarbons, alkanols or ethers) in the presence of a reductive agent, for example,
sodium borohydride, sodium cyanoborohydride or sodium triacetoxyborohydride. The
reaction temperature is usually between 0° C and room temperature. The necessary
reaction time is about 2-24 h. Deprotection may be carried out using trifluoroacetic
acid or hydrochloric acid in a suitable solvent.



N, H(VIIl) wherein the neaning of n is as described above for the formula
(1), under the circunstances of reductive amnation, then renoving the

prot ecti ngogose24s§d he reacti on nay be carried out in anpconanocsmosnrnt (e.g.
chl orinated hydrocarbons, alkanols or ethers) in the presence of a
reductive agent, for exanple, sodi-um borohydride, sodi um cyanoborohydride
or sodiumtriacetoxyborohydride. The igeaction tenperature is usually
between 0 C and room tenperature. The necessary reaction tine is about 2-24
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and/ or cr Cis and trans isomers of formula (1) can be
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are and frans isomers of formula (I) can be prepared from the pure cis or frans precursor.
The compounds of formula (l) of the present invention, in contrast to known
psychotropic drugs, have been found to exhibit very high affinity for dopamine D3
receptors, high affinity to serotonin 5-HTqa feceptors and moderate activity toward D,
receptors and less affinity to adrenergic alpha-1 receptors. The compounds are
- expected to be useful in the treatment of disease states and/or prevention the same
in which dopamine D3 and/or D, and/or serotonin 5-HT,a receptors are involved in
the disease pathology and thus their modulation is required. .
Dysfunction of the dopaminergic neurotransmitter system is involved in the
pathology of several neuropsychiatric and neurodegenerative disorders, such as
. schizophrenia, drug abuse and Parkinson’s disease, respectively. The effect of
dopamine is mediated via at least five distinct dopamine receptors belonging to the
D4~ (D1, Ds) or the Do~ (D2, D3, D) families. D3 receptors have been shown to have
characten'stic distribution -in the cerebral dopaminergic systems. Namely, high
dénsities were found in certain limbic structures, such as nucleus accumbens and
islands of Calleja. Therefore, preferential targeting of the D3 receptors may be a
promising approach for more selective modulation of dopaminergic functions and
consequently for successful therapeutic intervention in several abnormalities, such as
_ schizophrenia, emotional or cognitive dysfunctions (Sokoloff, P. et al.: Nature 1990,
347:146; Schwartz, J.C. et al.: Clin. Neuropharmacol. 1993, 16:295; Levant, B.:
Pharmacol. Rev. 1997, 49:231), addiction (Pilla, C. et al.: Nature 1999, 400, 371),



expected to be useful in the treatnent of disease states and/or prevention
the same in which dopam ne D3 and/or D2 and/or serotonin 5-HT1A receptors
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i nvol ved in the pathology of several neuropsychiatric and neurodegenerative
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1999, effectssuchoasextmapyramidah metes slymptemsapsygbomotarosedation, Hegnitive. ( Rogoz
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physi ol ogi cal functions and pathol ogical states. D2 antagonists are w dely

used dBlepehay. Bayi HBRI24H. for exanple. However, it is also well known
ot T2 A788 TP RSP SHEh et Bohh ot BYarLS, Bldiosect
di st ur eaarecesandntipsichotioe aetibas atofondoparhieee antagoefsnect(Evendemusyy..
At C Peycnaphariagebe 1007, dagetfEl amgomazodanbdy appsgrance of catalepsy
(predictor of extrapyramidal side effects) the consequence of striatal dopamine D,
receptor blockade (Lucas, G. et al.: Psychopharmacol. 1997, 131:57., Prinssen, E.P.
et ‘al.; Eur. J. Pharmacol. 2002, 453:217., Haleem, D.J. et al.: Progr. Neuro-
Psychopharmacol. 2004, 28:1323.) It has also been demonstrated that 5-HT1a
agdnism contributes to increase of prefrontal dopamine release an effect which may
be potentially beneficial in negative symptoms and'cognitive deficits in schizophrenia
(Li, X.-M. et al.: Psychopharmacol. 1998, 136:153., Millan, M.J.: J. Pharmacol. Exp.
Ther. 2000, 295:853; Ichikawa, J. et al. J. Pharmacol. Exp. Ther. 1999, 291:1227).
Depression and anxiety are frequently co-morbid diseases of schizophrenia
(Stahl, S.M.: 2002, Essential Psychopharmacology of Antipsychotics and Mood
Stabilizers. Cambridge University Press). 5-HT+a receptors are potential targets in the
treatment of anxiety (Barret, J.E. et al.: Psychopharmacol. 1993, 112:1; De Vry, J.:
Psychopharmacol. 1995, 121:1). Indeed, a partial agonist of 5-HT4a receptors has
“already been introduced for the treatment of anxiety (Fulton, B. et al.: CNS Drugs
1997, 7:68.) and some others are in clinical testing. Animal experiments also indicate
that 5-HT1a agonists may be useful in fhe treatment of depression (De Vry, J.
Psychopharmacol. 1995, 121:1, Koek, W. et al.: J. Pharmacol. Exp. Ther. 1998,

287:266). It is thought, that 5-HT14 agonist properties of some known antipsychotics



It was found in animal experinents that partial agonismat 5-HTIA receptors
enhances anti psychotic actions of dopam ne antagoni sm (Evenden, J.L.:
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depr essi BiHOR >dBpr essi ve syndrone of schizophrenia. The present invention

provi des novel conpounds of fornmula (I) and/or geonetric isoners and/or
st er eoi sonerR afithar aspest af dbedresentdnyention itspravigdesra method of treating

conditions which require preferential modulation of dopamine Ds, and/or D, and/or
’sefotonin 5-HT1a receptors, for example psychoses (e.g. schizophrenia, schizo-
affective disorders), cognitive impairment accompanying schizophrenia, mild-to-
moderate cognitive deficits, dementia, psychotic states associated with dementia,
psychotic depression, mania, bipolar disorder, paranoid and delusional disorders,
dyskinetic disorders such as Parkinson’s disease, neuroleptic induced parkinsonism,
tardive dyskinesia, eating disorders (e.g. bulimia nervosa), attention deficit disorders,
hyperactivity disorders in children, depression and depressive states, anxiety
| disorders, sexual dysfunction, sleep disorders, emesis, aggression, autism and drug
abuse, which comprises administering to a subject in need thereof an effective
amount of a compound of formula (I) and/or geometric isomers and/or stereoisomers
and/or diastereomers and/or salts and/or hydrates and/or solvates thereof.

The invention also provides the use of a compound of formula (1) and/or
geometric isomers and/or sterecisomers and/or diastereomers and/or salts and/or
hydrates and/or solvates thereof in the manufacture of a medicament for the
treatment of conditions which require modulation of dopamine and/or serotonin
feceptors especially that of dopamine D3 and/or D2 énd/or serotonin 5-HT1A
receptors. |



hydrates and/or sol vates thereof which have very high affinity to dopam ne
D3 receptors (I G50 values are less than 2 nM and - sinultaneously - have
hi gh af f iwmot2yoe/082456- HT1A receptors (1 CG-50: 1-20 nM andpowdrnadenoadiki nity to
D2 receptors (1 G50 values between 10 and 40 nM always in such conbination
that the D3 affinity is 5 to 150 higher than the D2 and 3-20 fold higher
than the 5-HT1A affinity. The order ofi6 receptor binding potency of the
conmpounds of formJIa (1) is typi cally the following: D3 > 5-HT1n > D2. In a
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stereoi sonmers and/ or di astereoners and/or salts and/or hydr ates and/ or
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dlsa vantageous -features Dz antagonism (e.g. extrapyramidal symptoms,
psychomotor sedation, cognitive disturbances).

" For use in medicine, the compounds of formula (1) of the present invention
and/or geometric isomers and/or stereoisomers and/or diastereomers and/or
physiologically acceptable salts and/or hydrates and/or solvates thereof are usually
administered as a standard pharmaceutical composition. The present invention
therefore provides in a further aspect phan'haceutical compositions comprising a new
compbdnd of formula (l) and/or geometric isomers and/or stereocisomers and/or
diastereomers and/or physiologically acceptable salts and/or hydrates and/or
solvates thereof and physiologically acceptable carriers.
| The compounds of formula (I) of the present invention and/or geometric
isomers and/or stereoisomers and/or diastereomers and/or physiologically
acceptable salts and/or hydrates and/or solvates thereof may be administered by any
convenient method, for example by oral, parental, buccal, sublingual, nasal, rectal or
transdermal administration and the pharmaceutical compositions adapted
accdrdingly.

The compounds of formula (l) of the present invention and/or geometric
isomers and/or stereoisomers and/or diastereomers and/or physiologically

acceptable salts and/o_r hydrates and/or solvates thereof which are active when given
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particul ar conbi nation of the three receptor-actions descri bed above all ows
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A composition in the solid form of a capsule can be prepared using routine
encapsulation procedures. For example, pellets containing the active ingredient can
be prepared using standard carriers and then filled into a hard gelatine capsule;
alternatively, a dispersion or suspension can be prepared using any suitable
pharmaceutical carrier(s), for example aqueous gums, celluloses, silicates or oils and
the dispersion or suspension then filled into a soft gelatine capsule.
| Typical parenteral compositions consist of a solution or suspension of the
compound of formula (1) of the present invention and/or geometric isomers and/or
stereoisomers and/or diastereomers and/or physiologically acceptable salts and/or
hydrates and/or solvates thereof in a sterile aqueous carrier or parenterally

| acceptable oil, for example polyethylene glycol, polyvinyl pyrrolidone, lecithin, arachis
oil or sesame oil. Alternatively, the solution can be lyophilised and then reconstituted
with a suitable solvent just prior to administration.

Compositions of the present invention for nasal administration containing a
éompound of formula () and/or geometric isomers and/or stereoisomers and/or
diastereomers and/or physiologically acceptable salts and/or hydrates and/or
solvates thereof may conveniently be formulated as aerosols, drops, gels and

powders. Aerosol formulations of the present invention typically comprise a solution



| somers and/ or stereoisoners and/or diastereoners and/or physiologically
accept abl e salts and/or hydrates and/or solvates thereof which are active
when gi vewona6¥4£56082456 PCT/ HU2006/ 000012 17 oral | y caT/imeebeecwd2at ed as
liquids or solids, for exanple syrups, suspensions or enulsions, tablets,
capsul es and | ozenges. A liquid formulation of the conpounds of fornula (1)
of the present invention and/or geomggric isonmers and/or stereoisoners
and/ or di‘astereoners and/ or physiologically acceptable salts and/or
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for exadishénstiufOusl a@ﬁﬁin-faepwér@ﬁﬁ wiith | & 88 8 cothbress8d gdd)esubhsasr si on

or suspension then filled into a soft gelatine capsule. Typical parenteral
conposi ¢Qropressed ik or @ argaslic ropellant s ssgleasi arflusroehierohydmgeaiben.ofheor mul a

(oo or 40658 836l BERHAT SR 0 ATOER, of § chBBihoel Comppbfigpe'aio™*
hydr at efhegiteéenit inventiinesonitapimpPa dofnpouidest foemak@pand/ongebaietid isomers
parenterally acceptable oil, Tor exanple polyethylene glycol, polyvinyl

pyrrol i dHer sterepispmers angéorn diastereomers and/or physiologically “acceptable “salts
and/or hydrates and/or solvates thereof suitable for buccal or sublingual

administration include tablets, lozenges and pastilles, wherein the active ingredient is
formulated with a carrier, such as sugar and acacia, tragacanth, or gelatine and
egce‘rine etc.

Compositions of the present invention containing a compound of formula (1)
ahd/or geometric isomers and/or stereoisomers and/or diastereomers and/or
physiologically acceptable salts and/or hydrates and/or solvates thereof for rectal
édmihistration are conveniently in the form df suppositories containing a conventional
‘suppository base, such as cocoa butter. |

Compositions of the present invention containing a compound of formula (1)
and/or geometric isomers and/or stereoisomers and/or diastereomers and/or
physiologically acceptable salts and/or hydrates and/or solvates thereof for
transdermal administration include ointments, gels and patches.

The compositions of the present invention containing a compound of formula
(I) and/or geometric isomers and/or stereoisomers and/or diastereomers and/or
physiologically éccéptable salts and/or hydrates and/or solvates thereof are

preferably in the unit dose form, such as tablet, capsule or ampoule.



oil or sesane oil. Alternatively, the solution can be |yophilised and then
reconstituted wth a suitable solvent just prior to adm nistration.

Conposi t iwo3oasfostdse present invention for nasal adm ni spCREHERM06AOEIAI Ni Ng a
conpound of formula (1) and/or geonetric isoners and/or stereoisoners and/or
di astereoners and/or physiologically acceptable salts and/or hydrates and/ or
sol vates thereof may conveniently be {®rnul ated as aerosols, drops, gels and
powders. Aerosol formulations of the present invention typically conprise a
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COITpOUI‘ld (0] or nu eonetric I'soners an reol soners
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of a cartridge or I use with an atom sing device. Alternatively,
t he seal ed Eaghadosageraynibeofatheniprasgnt dveantioni fay garénteral sadiministratian ngl e
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contain a proPeIIant whi ch can be a conpressed gas, 'such as “conpressed air

or an acgepiablesalisaandion hydratds and/ar solvatesdhersod balsulsted Bsa frawbaseer osol

dosages for an . al so. e the . farmof a -at om I.tio of the
present invgj?f%i S@?ﬂ'é‘%h’l ﬂ@eit%@wgﬁp@%ﬁ%%mﬁ%gﬁfﬁthg%}gggﬁgggﬁﬁ C

| somer andrd/gebniEthE € HoRfers! andrst EterdoRintere 0 radforantasterauiierso| ari/él | y
acceptabl e salts and/or hydrates and/or solvates thereof suitable for

buccal Pbysielagicallyasceptabpin aalts andios hydraies aadiagisolvates therealean aammally
pastil f.es LNy i | ' ' | i.er, such
be”sughP atiPERGER ' a3y dbSeuE G Lol A APy EEeT (hF fafiBld.
Conpos bralduseobetiWeenp1 eng @ndi 5O g, Qprefarably betagen 1O M and 400 frig,reiga (1)
and/ or geonetric isoners and/or stereoi soners and/or diastereoners, and/or
between 10 mg and 250 mg or an intravenous, subcutaneous, or intramuscular dose
. of between 0.1 mg and 100 mg, preferably between 0.1 mg and 50 mg, e.g. between
1 and 25 mg of the compound of formula () and/or geometric isomers and/or
stereoisomers and/or diastereomers and/or physiologically acceptable salts and/or
hydrates and/or solvates thereof calculated as the free base. The compounds of the
present invention can be administered 1 to 4 times per day. The compounds of the
present invention can suitably be administered for a period of continuous therapy, for

example for a week or more.
Biological test methods

1. D3 receptor binding
Binding study was carried out on rat recombinant D3 receptors (Perkin-Eimer,
~ Cat. No. 6110139) expressed in Sf9 cells using [*H]spiperone (0.44-1.48 nM) as
ligand and haloperidol (10 uM) for determination of non-specific binding. The assay
was performed according to supplier's assay protocol (Cat.No.: 3110139).

2. D2 receptor binding



physi ol ogi cal | y acceptabl e salts and/ or hydrates and/or solvates thereof for
rectal admnistration are conveniently in the form of suppositories

cont ai ni Rgo ApePBMEHt i onal  suppository base, such as copOWHUIHI6HD0012
Conpositions of the present invention containing a conpound of fornula (I)
and/ or geonetric isomers and/or stereoisoners and/or diastereoners and/or
physi ol ogi cally acceptable salts and/ 28 hydrates and/or sol vates thereof for
transdermal adm nistration include ointnents, gels and patches. The

conposi ti ong), ghch r%ﬁﬁdﬁ@%ﬁé‘&&l@hh% 28 R BribsH fbx“@%%. QU Af (B JUbR (1)
and/ or geonetric 1soners and/ or stereolsoners and/or diastereohers and/or
physi olRigirm| 160:5666pt 4878) so t satarbiair stiiataht menbrdher preparation tusingof are

f in th i1 .d for h tablet, . I le. WO
booc) obHsaPRrer B da otb 2 I NiinSBesle Gnarcohes SEmalER I feent | on
for Orﬁe%%ﬁtﬁﬂ(ﬁﬂbuﬁm&rﬁbns preferably from1l to 250 ng of a conpound

of forrmula (1) and/or "geonetric isoners and/or stereoisoners and/or

di astereomers and/ or physiologically acceptable salts and/or hydrates

and/ or solvates thereof calculated as a free base. Each dosage unit of the
present invention for parenteral adm nistration contains preferably from
0.1 to3R ot rééeptor idingl of fornula (1) and/or geometric isomers and/or
st ereoi soners and/ or diastereoners and/ or physiologically acceptable salts
and/ or hydr & &eceptar binding studyswas pedformed|asgpeding tedhey methedp described:

physi ol oo ccept und a Ad. fanlh i I on
B or egfdiarady BB Eenih EIR Y PabRhBy SedararoaTatbER kL oBHERl) or
physi olntgrbedrley preseation| wsing! [Pid]-prazbeineh (0lRaLE37 antd) ais dighnd! Thet heneof can
normal 'y be admnistered in a _daily dosage reginmen (for an adult patient)
of , foiPesilighindingwasgieterraibed inthepwmsencagf 1AM phentplamping: er abl y bet ween
10 ng and 400 ng, e.g. between 10 ng and 250 ng or an intravenous,

subcut aneous, or intramuscul ar dose of between 0.1 ng and 100 ny,

pref er #o5yHPg bindding. 1 ng and 50 ng, e.g. between 1-and 25 ng of the

compound of Jfar Ml 2 cdptr Biding Wes Gstertined Be destibed by Hall et al. (J.
Neurochem.. 44:1685-1696,' 1985) and Gozlan et al. (Nature 305:140-142, 1983) on
rat hippocampal membrane preparation using [°H]8-hydroxy-2-(di-n-propylamino)-
tetraline (1.6-2.37 nM) as ligand. The non-specific binding was determined in the
. presence of 10 yM serotonin creatinine sulphate. '

Dopamine D3 and D, serotonin 5-HT4so and adrenergic alpha-1 receptor
binding data of selected compounds of the present invention are listed in Table 1.
ICso (nM) data are given.

Table 1
Compound D; D: 5-HTa a-1
1 <2 10t0 40 | 1t0 20 | 40 to 200

<2 [ 10to40 | 1to20 | 40 to 200
<2 [ 10t040 | 11020 | 40to 200
<2 | 10to40 | 11020 | 40 to 200
<2 | 10040 | 11020 | 40 to 200
<2 | 10to40 | 11020 | 40to 200
<2 | 10t040 | 1t0 20 > 200

Ol Mh|W]N




stereoi sonmers and/ or di astereoners and/or physiologically acceptable salts
and/ or hydrates and/or solvates thereof calculated as the free base. The
conpoundsweX2006182438r esent i nvention can be admi ni st er ed pe@ushobbishi Per
day. The conmpounds of the present invention can suitably be adm nistered
for a period of continuous therapy, for -exanple for a week or nore.

Bi ol ogi cal test nmethods 1. D3 receptgr binding Binding study was carried
out on rat reconbi nant EB receptors (Perkin-Elmer, Cat. No. 6110139)
expressed in Sf9 CJIIS [o SpPi e 1 as |igand and
hal operi dol (10 pM forl detern1 t/1d ?8g8 kh%g§§CIfléo nhing. The assay

was performed accofdingqto slprld ef 1gtaaeay1mjgoo 40 to(200n | No. : 3110139). 2.

D2 receptor bindi nNg—WO- 2006719824561 PET 11 96719 D2 receptor
bi ndi ng was det er nj_ned de<scr<i%e 190 @eeé@@? #0128 | J. of Pharm,

60: 55- 66, 1979) on| g A st i af al qpenmbf angy prep gglo usi ng '
[ 3H] spi perone (0.4 |pPé 7 re—Ner—speetH ai g was determned in
the presence of 1 rmﬁlczﬁpl@u aéﬁ%mlol 147 1357§cept0|46b| ngi ng al receptor

bi ndi ng study was perfornmed according to t he nethods descri bed by

Greengrass and Bremmer (Eur. J. Phar macol ., 55: 323- 326, 1979) on rat
cortical waharmtpmatmtosldeslef@cgsswf pthazﬁastn@enerazcmm atipsyghotic

phent oCaMARLNAE (e ERlebfarmalhe SMdBSopSIEN] B the. BdaPvaL i da SRumhes s
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al (Nature 305:140-142, 1983) on rat hippocanpal nenbrane pr Paratlon usi ng
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creat |
receptors

Compounds in Tablé 1 are very highly potent Iigandé at D3 receptors (ICso
values are less than 2 nM) highly pbtent ligands at serotonin 5-HT 14 receptors (ICsp
values are between 1 and 20 nM) and moderately potent ligands at dopamine D,
receptors (ICsp values are between 10 and 40 nM) showing 5 to 150 foild and 3 to 20
fold selectivity over D, and 5-HT1a receptors, respectively (selectivity: ICsp for D2 or 5-
HT1a divided by ICsg for D3). Such association of the very high D affinity to the high
5-HT;a and moderate D, affinity in this particular proportion allows to preserve the
beneficial (e.g. antipsychotic) actions of a D, antagonist while — at the same time —
impedes (by the D; and 5-HTq4 effects) the appearance of the disadvantageous
consequences of massive D, receptor blockade like extrapyramidal symptoms or
cognitive disturbances. It is therefore anticipatéd that no or greatly diminished

- adverse effects related to D, receptors will occur in the course of therapeutical
appllcatlon of compounds of the present invention. Furthermore, beside favourably
modulating the dopamine D2 receptor-medlated functions action of the compounds of
the present invention on dopamine D3 and serotonln 5-HT 1 receptors will also result
in additional therapeutically beneficial effects e.g. cognitive improvement, diminution
of negative and depressive symptoms or anxiolysis. In addition, the compounds have
slight or low affinity to adrenergic alpha-1 receptors (IC-50 higher than 40 nM for
each compound) and thus have extremely high Das/alpha-1 selectivity (ranging from

hundred-fold to several hundred-fold). From the low affinity of the compounds to



Dopam ne D3 and D2, serotonin 5-HT1A and adrenergi c al pha-1 receptor
bi ndi ng data of sel ected conpounds of the present invention are listed in

Tabl e 1. wd $060é28) data are given. Table 1 Conpound D3pERHU2006bévo2z 1 1 < 2
10 to 40 1 to 20 40 to 200 2 <2 10 to40 1 to 20 40 to 200 3 < 2 10 to 40
1to 20 40 to 200 4 <2 10to 40 1 to 20 40 to 200 5 <2 10 to 40 1 to 20
40 to 200 6 <2 10 to 40 1 to 20 40 34p 200 9 <2 10 to 40 1 to 20 > 200 WO
2006/ 082456 PCT/-HU2006/ 000012 21 10 < 2 10 to 40 1 to 20 > 200 11 <2
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first pgpetepbion)isdritidisatedoti ¢ conpounds (e.g. chlorpronazine and
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| ess than 2 nM hig potent |igands at serotonin 5-HTIA receptors (]C50
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[gcept %Far‘tfpg?&df@éﬁﬁnt?re between 10 and 40 nM showing 5 to 150 foI d and 3

5. Inhibition of apomorphine induced climbing

' Male CD-1 mice weighing 20-25 g were injected orally (n=12) with the test
compbund or vehicle. Fifty minutes later the animals were placed into cylindrical
cages with walls of vertical metal bars. After 10 minutes ha‘bituation the mice were
tr'eated With apomorphine (1.5 mg/kg sc.). Ten minutes after APO treatment each
animal was observed for 15 minutes and scored for their climbing behaviour. Scores
were summed for each individual and group means were calculated. Drug effect was
expressed and plotted as percentage ‘inhibiton of the apomorphine induced
'behaviour. EDso (50 % inhibitory dose) values were determined by linear regression.

In vivo activity of selected compounds of the present invention is shown in
Table 2. EDs (mg/kg) data obtained in the apomorphine climbing assay are given.

Table 2
Compound Inhibition of climbing
1 0.14
2 0.21
3 0.11
4 0.46
5 0.47
6 0.16
9 0.26
10 0.35
11 0.23




fold selectivity over D2 and 5-HTI A receptors, respectively (selectivity:

| C50 for D2 or 5- HTIA divided by 1C50 for D3). Such association of the very
hi gh D3 aWipi 2004/082456 t he high 5-HTI A and noderate D2 af fcgiisy200€0dobi2S
particul ar proportion allows to preserve the beneficial (e.qg.

anti psychotic) actions of a D2 antagonist while - at the sane time - inpedes
(by the D3 and 5-HTI A effects) the apPgarance of the di sadvant ageous
consequences of nmssive D2 receptor blockade |ike extrapyram dal synptons or
cognitive disturbances.p=—s—therge+e—anrt-epated—tflat no or greatly

di mi ni shed adverse efflects 12l ated to D2 O2@ptors wfI| occur in the course
of therapeutical appli[C3TIon_or, compounds 01, tne pregent invention.

Furt hernore, beside favo(*ﬁﬁﬂ@ZOWbdulatinq ‘e dopani he D2 receptor-nedi at ed
functions action of thgq qommeapmAe ¢f the pygsent invention on dopam ne D3
and serotonin 5-HTIA re 58—t 5 tH~t—t—atidi t | Onal
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22 adrefigy@ic al pha-1 receptors the |lack of cardiovascul ar side effects
(e.g. orthostatic hypotension) is anticipated. Wth respect to the expected
clinical application of the conpounds of the present invention in addition

to their re tor Dbl ndi r of i their,.i ivo efficacy Is a .crucial issue
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formula (1) WY etrebtufé @ dINintefnédarRr fd hdC brdticky) wasé lucidBted byEaR,
screening test for antipsychotic activity. 5. Inhibition of aponorphine

i nduced‘l&R&Mh@ﬁmﬂB@r@ODym ce weighing 20-25 g were injected orally (n=12)
with the test conpound or vehicle. Fifty mnutes |ater the animals were

pl aced into cylindrical . cages wwth walls of vertical nmetal bars. After 10
m nut es habigxhpMthe nice were

Tfans-4-{2-[4-(indan-4-yl)-piperazin-1-yl]-ethyl}-cyclohexyl-carbamic acid tert-
butylester (intermediate)

‘ 3.58 g (15 mmol) of 1-(indan-4-yl)-piperazine hydrochloride and 3.62 g (15
n‘imql) of trans-4-(2-oxoethy|)cyclohexyl-carbamic acid tert-butyl ester were dissolved
in dichloroethane (120 ml), 2.1 ml (15 mmol) triethylamine was added, then 4.6 g (22
mmol) sodium triacetoxyborohydride was added portionswise and the reaction
mixture was stirred for 20 hours at ambient temperature, then 20 % potassium
carbonate solution in water (40 ml) was added. The organic layer was separated,
dried and evaporated to dryness in vacuo. The precipitate was recrystallized from
acetonitrile to give the title compound 5.5 g (yield: 85.8 %), m.p.: 115-8 °C.

Example 2 ‘
Trans-4-{4-(indan-4-yl)-piperazin-1-yl-methyl}-cyclohexyl-carbamic acid tert-
butylester (intermediate)

3.58 g (15 mmol) of 1-(indan-4-yl)-piperazine hydrochloride and 3.41 g (15
mmol) of frans~(4-formyl-cyclohexyl)-carbamic-acid tert-butylester were dissoived in
dichloroethane (120 ml), 2.1 ml (15 mmol) triethylamine was added, then 4.6 g (22
mmol) sodium triacetoxyborohydride was added portionswise and the reaction



treated with aponorphine (1.5 nglkg sc.). Ten mnutes after APO treatnment
each animal was observed for 15 mnutes and scored for their clinbing
behavi ouyo 596668356 Were summed for each individual and mIEHP200@60WI2NET €

cal cul ated. Drug effect was expressed and plotted as percentage inhibition
of the aponorphine induced behaviour. ED50 (50 % i nhibitory dose) val ues
were determned by linear regression.pfn vivo activity of selected conpounds
of the present invention is shown in Table 2 ED50 (ng/ kg) data obtained in
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A anzapine. 1.3 Al the conpounds tested showed exceptionally pot
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or ovea "B % A BGuRs ST bRRIEER £oe) BPOIBIF 61 Ui Tt od by

the following non-liniting exanples. The structure of all internediates and
end products were elucidated by IR
.'Example 3
Trans-4-{2-[4-(indan-4-yl)-piperazin-1-yl]-ethyl}-cyclohexyl-amine (intermediate)

. 4.24 g (10 mmol) trans-4-{2-[4-(indan-4-yl)-piperazin-1-yl]-ethyl}-cyclohexyl-
carbamic acid tert-butylester was deprotected at 10 °C using 80 ml ethylacetate
saturated with gaseous hydrochloric acid, after 4 hours the precipitate was filtered
giving 3.65 g (yield: 92 %) dihydrochloride salt of the title compound, melting at 319-
25 °C. ‘

~ Applying the above procedure the following compound was prepared:
tfans—4—[4—(indah-4-yl)—.piperazin-1 -yl-methyl]-cyclohexyl-amine trinydrochloride,

melting point: 305-10 °C.

Method A

‘ Trans-1-{4-[2-[4-(indan-4-yl)-piperazin-1-yl]-ethyl]-cyclohexyl}-3,3-dimethyl-urea

‘0.4 g (1 mmol) trans-4-{2-[4~(indan-4-yl)-piperazin-1-yl}-ethyl}-cyclohexyl-
amine dihydrochloride was suspended in dichloromethane (30 ml), triethylamine
(0.56 ml, 4 mmol) was added followed by 0.12 mi (1.3 mmol) N,N-
dimethylcarbamoylchioride. The reaction mixture was stirred for 24 hours at room
temperature. The solution was extracted with water (2 x 8 mi), dried and evaporated
in vacuo. The residue was purified using flash chromatography giving the title
compound (0.2 g, 50 %), melting at 150-2 °C. |



NVMR and MS spectroscopy. Exanple 1

Tr ans- 4 {2 [4-(indan-4-yl)-piperazin-1-yl]-ethyl}-cycl ohexyl-carbamc acid
tert- ﬁ)§§/@§24§6' nternediate) 3.58 g (15 mmol ) of PCT/HU2006/000012

1- (|ndan- -yl')-pi perazi ne hydrochloride and 3.62 g (15 nmol) of

trans- 4- (2- oxoet hyl ) cycl ohexyl -carbam c acid tert-butyl ester were dissol ved
in dichloroethane (120 m), 2.1 m (155nmmol) triethylanm ne was added, then
4.6 g (22 mmol) sodiumtriacet oxyborohydri de was added porti onswi se and the
reaction mxture was stirred for 20 hours at anbient tenperature, then 20 %
pot assi um carbonate solution in water (40 m) was added. The organic |ayer
was separated, dried and evaporated to dryness In vacuo. The precipitate
was recrystMéthz;chfrom acetonitrile to give the title compound 5.5 g
(yield: 85.8 %9, mp.: 115-8 C. Exanple 2

Tr ans- Jfé#S(ﬂ-{’ﬁEﬂ*[ﬂ-(inUhnm—vléimPerazin*fl-yﬂ’iﬁthyl]}ewchwhﬂ-eﬂwlmﬁC aci d

tert- butylester (internediate) 3.58 g (15 nmol
1- (i ndan- 4- yI) plpera2|ne hydrochlorlde and 3. 41 g (15 nnDI) of

il oh o oet nOE 8548 N, AR R4 5 o RAnCR Yot EyhRaR o | 1
g (22 amiine)wa® dissdlved mgy&mmm&mﬁ@ (38smpdeayligecyarrts sk ning.3 he
reacti on WD 2006/ 082456 PCI/ HU2006/ 000012 24 m xture was stirred for 20

hours &Mghpwvasaddedpandithe seactione mitgresnas: stisedat rearbismperabgeuforsh in
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gcet&)gﬁ%ﬁtﬁr@tn@g@lﬁﬁh@h@letm;ﬁ)mmmg 55 %)) nfelting dt 168-200%C. m p.: 131-4

Trans-4-{2-[4-(indan-4-yl)-piperazin-1-yl]-ethyl}-cycl ohexyl -am ne
(internediate) 4.24 g (10 mmol)

trans-4-{2- Msthiogd@n- 4-yl ) - pi perazin-t-yl]-ethyl}-cycl ohexyl carbamc acid
tert-butylester was deprotected at 10 C using 80 m ethyl acetate ‘

Trans-1-{4-[2-[4-(indan-4-yl)-piperazin-1-yl}-ethyl]-cyclohexyl}-3,3-diethyl-urea

0.48 g (1.2 mmol) trans-4-{2-[4-(indan-4-yl)-piperazin-1-yl]-ethyl}-cyclohexyl-
amine dihydrochloride was suspended in dry dichloromethane (50 ml), triethylamine
0.67 ml, 4.8 mmol) was added and 0.14 g (0.48 mmol) triphosgene dissolved in
dichloromethane was dropped in. After one hour stirring at room temperature
diethylamine (0.62 ml, 6 mmol) was added and the stirring was continued for 20
hours. The solution was extracted with water (2 x 8 ml), dried and evaporated in
vacuo. The residue was purified using flash chromatography giving the title
compound (0.3 g, 58 %), melting point: 157-9 °C.

Applying one of the above methods using the appropriate reactants the
. following compounds were prepared:

trans-N-{4-[2-[4-(indan-4-yl)-piperazin-1-yl]-ethyl]-cyclohexyl}-acetamide
(compound 1) melting point: 202-4 °C;

trans-N-{4-[2-[4~(indan-4-yl}-piperazin-1-y({]-ethyll-cyclohexyl}-propionamide
(compound 2) melting point: 194-6 °C;



saturated wi th gaseous hydrochloric acid, after 4 hours the precipitate was
filtered giving 3.65 g (yield: 92 % dihydrochloride salt of the W
conmpound,woRbdsiodgyset 319- 25 C. Applying the above procegymyRésobak! owi ng
conpound was prepared: .
trans-4-[4-(indan-4-yl)-piperazin-1-yl-methyl]-cyclohexyl-am ne
trihydrochloride, nelting point: 305940 C. Method A

Trans-1-{4-[2-[4- (i ndan-4-yi)-pi perazin-1-yl]-ethyl]-cycl ohexyl}-3, 3-di nethy
| -urea 0.4 g (1 mmol)
trans-4-{2-[4-(indan-4-yl)-piperazin-1-yl]-ethyl)-cycl ohexyl am ne

di hydr ctra’rﬂsg't-l{d-fzmlnaaﬁ-meﬂW‘berazmt‘p?l]&thFme% Gidlmétl'li\Yl&Irbé{ | am ne
(0.56 , was added fol | owed by012m (1.3

di met h)ﬂP@@PBHﬁéﬂ%chl omelting paidt taQ-21°%6% i xture was sti rred for 24 hours at
room tenperature. The solution was extracted with water (2 x 8 nl), dried
and evaporated in vacuo. The residue was purified using flash

chr onattegisa A(indabieyli-bigerazia W cloftexyfie3, Hdiethil-urery at 150-2 C.
WO 2006/ 0824 G[E%TJ/(HUZOOG ?)4806012 c2)15rp Met %gy 1!

Tr ans- 1cpmppand 4) (i ndaelting poist:pta7a8i°6: 1- yI | - et hyl ] - cycl ohexyl } - 3- et hyl - ur ea
0.4 g (1 mol) trans-4-{2-[4-(indan-4-yl)-piperazin-1-yl]-ethyl}-cycl ohexyl -
am ne was dissolved in dry dichloronethane (30 nl), ethylisocyanate (0.1 ni,
1.3 mml) was added and the reaction m xture was stirred at room
tenperature for 4 hours. The solvent was renoved in vacuo. The residue was
r ecr ystteEans {4 4tindas<-wirbinerazingt-yil eihylheyclohexyicdetninmeao. 22 g, 55 %,
meltin 9

Tr ans-%"ﬁﬁ’Pg’Eg?%?(. ndgﬁ/ﬁ‘ﬁ, 85’ %.1@&599 Ci yl']-ethyl]-cycl ohexyl }-3,3-di et hyl
-urea 0.48 g (1 2 mol )

trans-4-{2-[4-(indan-4-yl)-piperazin yl ]-ethyl }-cycl ohex anm ne

di hydr draﬂsaNr{ée[Zv{As(lrua@p%—uaﬂnpearazmrwureihvldrcwehanyiﬁ h@i/lme-%ri et hyl ami ne

0.67 mc’arlg'oxamma% (éompsour%i%?d anmthlng pgln{. 1841- Bg?l) triphosgene dissolved in

trans-1-{4-[2-[4-(indan-4-yl)-piperazin-1-yl]-ethyl]-cyclohexyl}-urea
(compound 7) melting point: 204-6 °C;

trans-1-{4-[[4-(indan-4-yl)-piperazin-1-yl]-methyl]-cyclohexyl}-3,3-dimethyl-urea
(compound 8) melting point: 152-154 °C;

trans-N-{4-[2-[4-(5,6,7,8-tetrahyd ronaphthalén-1 -yl)-piperazin-1-yl]-ethyl]-cyclohexyl}-
acetamide (compound 9) melting point: 187-9 °C;

trans—N-{4-[2-[4-(5,6,7,8-tefrahydronaphthalen-1 -yl)}-piperazin-1-yl]-ethyl]-cyclohexyl}-
propionamide (compound 10)  melting point: 182-5 °C;

trans-1-{4-[2-[4~5,6,7,8-tetrahydronaphthalen-1-yl)-piperazin-1-yl]-ethyl}-cyclohexyi}-
3,3-dimethyl-urea (compound 11) melting point: 190-3 °C;

trans-N-{4-[2-[4-(5,6,7 8-tetrahydronaphthalen-1-yl)-piperazin-1-yl]-ethyl}-cyclohexyi}-
'morpholine-4-carboxamide (compound 12) melting point: 178-80 °C.



di chi oronet hane was dropped in. After one hour stirring at roomtenperature
diethylamne (0.62 m, 6 mvol) was added and the stirring was continued for
20 hourg giﬁbgosgggwtl on was extracted with water (2 x &g1viv20ds/omoizand
evapor at e vacuo. The residue was purified using flash chromatography
giving the title compound (0.3 g, 58 %, nelting point: 157-9 C Applying
one of the above nethods using the appropriate reactants the follow ng
conpounds were prepared:

trans-N-{4-[2-[4-(indan-4-yl)-pi perazin-1-yl]-ethyl]-cycl ohexyl}- acetam de
(conpound 1) nelting point: 202-4 C

t r ans- N- { 4- Pharmagceutieal formiulptipasazi n- 1-yi ] - et hyl ] - cycl ohexyl } - pr opi onamni de
(conpound 2) nelting point: 194-6 C, WD 2006/ 082456 PCT/ HU2006/ 000012 26
trans-1

-{4-123) 4- (iftfaverfousd in Qbﬁgﬁam n 1- yI] et hyl ] - cycl ohexyl } - 3, 3-di et hyl -urea
(compound 3) nelting p(g

trans-1-{4-[2- tpanmouudmfﬂormqla()i)peram n-1-yl]-ethyl]-cycl-4@eng! } - 3, 3- di et hyl
-urea (conpo 4 melting point: 157-9 C

trans- 1-{4- [ZU?‘%? ndan- 4-yl ) - pi perazin-1-yl]-et hyI]-cyéPcPr%Q?l-/}-S- et hyl -ure
a (conpound . BolgBh/¢diEpRRingtageki?s- 200 C to 100 m|
trans-N-{4-[2-[4-(indan-4-yl p| perazin-1-yl]-ethyl]-cycl ohexyl}-

nor phol i ne- 4- carboxam de (conpound 6) nmelting point: 181-2 C, trans-|

-{4-[2 erazin-1-yl]-ethyl]-cycl ohexyl}urea compound 7
rrélti[nggpm Hbqﬁgbweé{énp't PansZIl {4 %1[11 (i néa]n Y Vi (conpou )

4-yl) - pi peraZIOO@bhhdmedlawd ohexyl ) - 3, 3- di nmet hyl - uj-8@ mg conpound 8)
mel ti ng point 154 C, trans-N-{4-[2-[4-(5, 6, 7, 8-tetrahyd

ronapht hal en-1B 9"- p| per azin-1-yl]-ethyl]-cycl ohexyl }- dedrhe@de (conpound
9) nelting p0| -9 G trans-l\l—{4-[2-[4-(5,6,7,8 7 d

ronapht hal en- 1 = y|stpI perazin-1-yl]-ethyl]-cycl ohexyl}- propionam de (conpound
10) nmelting point: 182-5 CBuffer: suitable buffers include citrate, phosphate, sodium

hydroxide/hydrochioric acid.

Solvent: typically water but may also include cyclodextrins
(1-100 mg) and co-solvents, such as propylene
glycol, polyethylene glycol and alcohol.

c) Tablet

Compound of formuia (1) 1-40 mg
Diluent/Filter(may also include Cyclodextrins) 50-250 mg
Binder 5-25 mg
Disintegrant (may also include cyclodextrins) . 5-60 mg
Lubricant | . 1-5mg
Cyclodextrin 1-100 mg

Diluent: e.g. microcrystalline cellulose, lactose starch.
Binder: e.g. polyvinylpyrrolidone, '
hydroxypropylmethylcellulose.

Disintegrant; e.g. sodium starch glycolate, crospovidone.
Lubricant: e.g. magnesium stearate, sodium stearyl fumarate

d) ~ Oral suspension



trans-1-{4-[2-[4-(5, 6,7, 8-tetrahydronapht hal en-1-yl) - pi perazi n- |
-yl]-ethyl]-cyclohexyl) 3,3-dinethyl-urea (conmpound 11) nelting point:
190- 3 C, wiomosoedhsed-[ 2-[ 4- (5, 6, 7, 8-t et rahydr onapht hal erpciyationépmorazi n- 1
-yl ]-ethyl]-cycl ohexyl)- norpholine-4-carboxam de (conmpound 12) nelting
point: 178-80 C. WD 2006/ 082456 PCT/HU2006/ 000012 27 Pharnaceuti cal
formul ations a) Intravenous injection28npound of fornmula (1) 1-40 ny

Buf fer topHca7 Sol vent/conpl exing agent to 100 m b) Bolus injection
Conpound of for mutgmpblind-of formulaByf fer to pH ca 7 Co-sqlyepig to 5

Buf fer suitable buffers include citrate, phosphate, sodium

hydr oxi de/ hydr ochBuspending dgesol vent : typical ly water buf.1#$§ mgso i ncl ude

cyclodextrins (15100 .mg) and co-solvents, such as propy |l ycol ,
pol yet hyl ene glyc%;‘aﬂl?%md al cohol . c¢) Tabl et Conpound of féﬁ% @%(I) 1-40 ny

Di l uent/ Fil ter ( nepredepgativec! ude cycl odextrins) 50-250 ng.p1Bi.0 5-25 ng
D sintegrant (may al so i nclude cyclodextrins) 5-50 ng Lubricant 1-5 ny
Cycl odextrin 1-108uffer Di luent: e.g. microcrystalline cdplphl @888 | act ose

starch. Binder: eo%ol\;é%yvi nyl pyrrolidone, 0-40 mg
Flavour 0.01-1.0 mg
Colourant _ 0.001-0.1 mg

Suspending agent: e.g. xanthan gum, microcrystalline cellulose.
Diluent: e.g. sorbitol solution, typically water.
Preservative: e.g. sodium benzoate.
Buffer: e.g. citrate.
Co-solvent: e.g. alcohol, propylene glycol, polyethylene
glycol, cyclodextrin.



hydr oxypr opyl net hyl cel lul ose. D sintegrant: e.g. sodiumstarch glycol ate,
crospovi done. Lubricant: e.g. nagnesium stearate, sodiumstearyl fumarate
a) Oral sworeosisess6\\O 2006/ 082456 PCT/ HU2006/ 000012 28 geanipgrvdgloddbiaf or mul a
(I') 1-40 ng Suspending agent 0.1-10 ng Diluent 20-60 ng Preservative
0.01-1.0 ng Buffer to pHca 5-8 Co-solvent 0-40 ng Flavour 0.01-1.0 ny
Col ourant 0.001-0.1 ng Suspending ag@ft: e.g. xanthan gum mcrocrystalline
cellulose. Diluent: e.g. sorbitol solution, typically water. Preservative:
e.g. sowhatweadlapni €. Buffer: e.g. citrate. Co-solvent: e.g. alcohol,

propyl ene gl ycol, polyethylene glycol, cyclodextrin. WO 2006/ 082456 PCT/ HU2
0 06/00 0012 29 What we claim 1. A conpound of formula (I): rN ONJ n

A~N M ‘H (), A compound of formula (I):

N
1S
A N
A |
)
wherein |
- Arepresents alkyl, alkenyl, aryl, heteroaryl, cycloalkyl of
a group of formula -NR4R3, wherein
R1 and R; represent independently a substituent selected from
hydrogen, alkyl, alkenyl, aryl, heteroaryl or cycloalkyl or Ry and
Rz form with the adjacent nitrogen atom and optionally with
further heteroatom(s) a heterocyclic ring;
m is an integer of 0 to 1;
n is an integer of 1 to 2,

. and/or geometric isomers and/or stereoisomers and/or diastereomers and/or salts
and/or hydrates and/or solvates thereof.

2. A compound of formula () as claimed in claim 1:



wherein A represents al kyl, al kenyl, aryl, heteroaryl, cycloalkyl or a
group of fornmula -NRLR2, wherein R, and R2 represent independently a
substi t uand 20wl08gdsed from hydrogen, al kyl, al kenyl, arycrHebe@osy! or
cycloalkyl or RL and R2 formw th the adjacent nitrogen atom and optionally
with further heteroatonm(s) a heterocyclic ring; mis an integer of 0 to 1;
nis an integer of 1 to 2, and/or geopgtric isoners and/or stereoisoners
and/ or di astereoners and/or salts and/or hydrates and/or solvates thereof.
2. Ac g@d of fornmula (1) as claimed inclaim1l: NOJAI~NM I H(I)
WO 2006/ 56 PCT/ HU2006/ 000012 30 wherein A represents alkyl, or a group

of formul a A\epbresentbeaillgil,rorkRl and R2 represent independently a substituent
sel ected from hydrogen _ar alky ﬁr 1 and R2 formwi'th the adjacent
nitrogen atom aﬁcgrﬁﬁplocﬁm'i}amﬁqf{h £, VRef8IN het er oaton(s) selected fromO,

E’ i gr aﬁ f‘nfgggfyg:c ! ‘13 f{atéﬁ&‘ﬁ% repReSER NG nddry: a Yubstiftint SbRYfd Fonf tO 1.
: hydrdgen or alkyl, or Ry and R, form with the adjacent nitrogen
atom and optionally with further heteroatom(s) selected from O,
N, or S a monocyclic saturated heterocyclic ring;
m is an integer of 0 to 1;
nis an integer of 1 to 2,
and/or geometric isomers and/or sterecisomers and/or diastereomers and/or salts
and/or hydrates and/or solvates thereof.' .

3. A compound of formula (l) as claimed in claim 1

(1)

wherein
A represents CM alkyl, or
a group of formula -NR1R», wherein
R; and R; represent independently a substituent selected from ‘
hydrogen or Ci4 alkyl, or Ry and R, form with the adjacent
nitrogen atom and with an oxygen atom a morpholine ring;
m is an integer of 0 to 1;
n is an integer of 1 to 2,
and/or geomefric isomers and/or stereoisomers and/or diastereomers and/or salts
and/or hydrates and/or solvates thereof.



and/ or geonetric isomers and/or stereoisoners and/or diastereoners and/or
salts and/or hydrates and/or solvates thereof. 3. A conpound of formula (I)
‘as cl ai reWoizoads2isen | IJN NI n AS-N M H (1) wherein Apcapmenesimol- 4

al kyl, or a group of forrmula -NRLR2, wherein Rl and R2 represent

I ndependently a substituent selected from hydrogen or Cl-4 alkyl, or Rl and
R2 formw th the adjacent nitrogen aggmand with an oxygen atom a

nor pholine ring; mis an integer of 0 to 1; nis an integer of 1 to 2,

and/ or geo c is r. st ereoi somers and/ or di astereoners and/ or
salts and/cﬁt’ hf@(’é‘?@iﬂ% (e fB?'Vat es thereof. WD 2006/ 082456

PCT/ | N2006/ 000012 31 4. A conpound sel ected from
trans-N-{4-[2-[4-(indan-4-yl)-piperazin-| ] - et hy I cycl o hexyl }-acet am de,
trans- N-{ 4- [fafsN{tiddA=-(indanr4-yi)miperazin-1- yﬁrqthylﬂﬁycpheyyi}-anetamlyepr opi onami d
e, trans-1 -{4-[2-[4-(indan-4-yl)-piperazin-|

-yl]-ethyl]-cycl ohexyl}-3,3-dinethyl- urea, trans-|

-{4-[2-[4- (ltfyi%fN‘{@[Q)[le(irR%rnalJyl) ﬂlpemﬂn-ﬂynyéthy$b9b|ehé%w} -brobicnathrfehy! - ur ea,

trans-1-{4-[2-[4- (i ndan-4-y perazin
-yl]-ethyl]-cycl ohexyl }- 3- ethyl urea

t -N-{4-[2- | | -ethyl ]-cycl ohexyl } -
ool e dF a}-&-iﬁ- nglgdgn}fyﬁ%rl;?ezrla%n-1 IR Ao b oE S S st
urea,
trans-1-{4-[2-[4-(indan-4-yl)-piperazin-1-yl]-ethyl]-cyclohexyl}-3,3-diethyl-urea,

frans-1-{4-[2-[4-(indan-4-yl)-piperazin-1-yl]-ethyl]-cyclohexyl}-3-ethyl-urea,

trahs—N-{4-[2-[4-(indan-4-y|)-piperazin—1 -yl]-ethyl]-cyclohexyl}- morpholine-4-

carboxamide,
trans-1-{4-[2-[4-(indan-4-yl)-piperazin-1-yl]-ethyl}-cyclohexyl}-urea,

trans-1 -{4-[[4-(indan-4-y|)—piperazin-1 -yl]-methyi]-cyclohexyl}-3,3-dimethyl-

urea,

trans-N-{4-[2-[4-(5,6,7 ,8-tetrahydronaphthalen-1-yl)-piperazin-1-yl]-ethyl]-
cyclohexyl}-acetamide,

trans-N-{4-[2-[4—(5,6,7,8-tetrahydronaphthalen-1 -yl)-piperazin-1-yl]-ethyl]-
cyclohexyl}-propionamide,

trans-1-{4-[2-[4-(5,6,7,8-tetrahydronaphthalen-1-yl)-piperazin-1-yl]-ethyl]}-
cyclohexyl}-3,3-dimethyl-urea,

trans-N-{4-[2-[4-(5,6,7 ,8-tetrahydronaphthalen-1-yl)-piperazin-1-yl]-ethyl]-
- cyclohexyl}-morpholine-4-carboxamide.



trans-1 -{4-[2-[4-(indan-4-yl)-piperazin-l-yl]-ethyl]-cyclohexyl}-urea,
trans-1

-{4-[[ 4- Wodevsrd24gb ) - pi perazi n-1-y1] - net hyl ] - cycl ohexyl pe®mirdoc0ddiy! - urea,
trans-N-{4-[2-[4-(5, 6,7, 8-tetrahydronapht hal en-1 -yi)-piperazin-1
-yl]-ethyl]- cycl ohexyl }-acetam de,
trans-N-{4-[2-[4-(5,6,7,8-tetrahydromgpht hal en-1 -yl )-pi perazin-1
-yl]-ethyl]- cycl ohexyl}-propi onam de, trans-1 -{4-[2-[4-(5, 6, 7,

8-t etrahydronapht hal en-1 -yl )-piperazin-1 -yl]-ethyl]- cycloh exyl}-3, 3-d
met hyl -urea, trans-N-{4-[2-[4-(5,6,7,8-tetrahydronapht hal en-1

-yl) - pi per a&iAn amige bf tarmuld (lllycl ohexyl } - nor phol i ne- 4- carboxanm d e. WD
2006/ 082456 PCT/ HU2006/ 000012 32 5. An amine of formula (I111): IJN N~ M
RNH(IIl) wherein mis an integer of 0 to 1; s an integer of | to 2,
and/ or protected fornms thereof and/or geonetri ers and/or salts and/or

hydrates and/or sol vates thereof. 6. n(N%f 3 Iof formula (V): NJ ~n

A
m O=C=N
-N\)' (
n
m
H\N

|
H

()

“wherein
m is an integer of 0 to 1;
' nis aninteger of 1 to 2,
and/or protected forms thereof and/or geometric isomers and/or salts and/or hydrates
‘and/or solvates thereof.

6. An isocyanate of formula (V):

wherein

m is an integer of 0 to 1;
nis aninteger of 1 to 2;

and/or geometric isomers and/or salts and/or hydrates and/or solvates thereof.

7. Aprocess



(V)" wherein mis an integer of O to 1;, nis an integer of 1 to 2, and/or
geonetric isoners and/or salts and/or hydrates and/or sol vates thereof. 7.
‘A procesvoBdRHs682456 PCT/ HU2006/ 000012 33 a) for peeparu2og/@oaenpound
of formula (1): NOJ A _kNJ M | H(l) wherein A represents al kyl,

al kenyl, aryl, heteroaryl, cycloalkyl or a group of fornula -NRLR2, wherein
R, and R2 represent independently a sgpstituent selected from hydrogen,

al kyl, al kenyl aryl, heteroaryl or cycloalkyl or RL and R2 formwth the
adj acent nig further heteroaton(s) a
het er ocycl i c ri ??’ Béﬁrﬁ%aa%%n?% eg]nﬂ;d;w@’mgfa(p 1; nis an integer of 1 to 2,
and/ or geonetric isoners and/or stereoi soners and/or diastereoners and/or
salts and/or hydrates and/or solvates thereof, whieh spnprises: reacting an
aci d- or carbanoyl choride of formula (I11): O AJ~

)
wherein
| . Arepresents alkyl, alkenyl, aryl, heteroaryl, cycloalkyl or
a group of formula -NRR3, wherein
‘ R1 and R; represent independently a substituent selected from
hydrogen, alkyl, alkenyl, aryl, heteroaryl or cycloalkyl or Ry and
R, form with the adjacent nitrogeh atom and optionally with
further heteroatom(s) a heterocyélic ring;
m is an integer of O to 1;
nis aninteger of 1 to 2,
and/or geometric isomers and/or stereoisomers and/or diastereomers and/or salts
and/or hydrates and/or solvates thereof, which comprises:
reacting an acid- or carbamoylichoride of formula (ll):

0]

X

A Cl

(1
wherein the meaning of A is as described above for the formula (1);

with an amine of formula (l11):



I
it

(I'1) wherein the neaning of Ais as described above for the formula (1);

h an amine of formula (I11): WD 2006/ 082456 PCT/11U2006/ 000012 34 N NJ
H N "' MwvO20bb/§82k36) wherein the neaning of mand n is msr/geseoiefh above
for the formula (1), or derivatives thereof, or b) for preparing a conpound
of formula (I): N NJ Onf \\-m A-NH (l) wherein A represents a group
of formula -NR1LR2, wherein R2 represeBds hydrogen, and Rl represents a
substituent selected from hydrogen, alkyl, alkenyl, aryl, heteroa,ryl or
eger of | to 2, and/or

cycloalkyl; mis an integer of O to 1; nis an i
geonetric isonmers and/or stereol soners and/ or di eoners and/or salts

(1)
wherein the meaning of m and n is as described above for the formula (1),

or derivatives thereof, or

b) for preparing a combound of formula (1):

0
wherein
A represents a group of formula -NR1Rz, wherein

R2 represents hydrogen, and R4 represents a substituent selected from
hydrog_en, alkyl, alkenyl, aryl, heteroaryl or cycloalkyl;

| m is an integer of 0 to 1;
n is an integer of 1 to 2,

and/or geometric isomers and/or stereoisomers and/or diastereomers and/or salts

and/or hydrates and/or solvates thereof, which comprises:

reacting an isocyanate of formula (IV):



and/ or hydrates and/or solvates thereof, which conprises: reacting an

| socyanate of formula (1V): WD 2006/ 082456 PCT/ HU2006/ 000012 35 R -N=C=0
(1V)  whav@bmelhsmaséereani ng of RL is as described above fpcTmwrodsmoonaza (1),
with an amine of formula (I111): N NJ MHN | H (1ll) wherein the
meaning of mand n is as descri bed above for the formula (1), or
derivatives thereof, or c) for prepar3sng a conpound of formula (1): rN NJ
OA~NM H(l) wherein Arepresents a group of fornula -NRLR2, wherein Rl
and R2 represent independently a sugst_il\t{g _Rpsel ected from hydrogen, alkyl,
al kenyl, aryl, heteroaryl or cycloa P(yl or and R2 form wth the adjacent

nitrogen atomand optionally with furth(?\r/)

wherein the meaning of R4 is as described above for the formula (N,

with an amine of formula (11):

(1)
wherein the meaning of m and n is as described above for the formula (1),

or derivatives thereof, or

¢) for preparing a compound of formula (l):

(1)
wherein
A represents a group of formula -NR{Rz, wherein
Ry and R; represent independently a substituent selected from
hydrogen, alkyl, alkenyl, aryl, heteroaryl or cycloalkyl or Ry and R; form
with the adjacent nitrogén atom and optionally with further
'heteroatom(s) a heterocyclic ring;



het eroaton(s) a heterocyclic ring; WO 2006/ 082456 PCT/11U2006/ 000012 36 m
Is an integer of O to 1; nis an integer of 1 to 2, and/or geonetric isoners
“and/ or siay fabesass S and/ or di astereoners and/ or salts PEREHU006/09M@12at es

and/ or solvates thereof, which conprises: reacting an am ne of fornmula
(rrr): NJ (n HENH(Ill) wherein the nmeaning of mand n is as descri bed
above for the formula (1), or derivaBbéves thereof, with a' carbonic acid
derivative to obtain an isocyanate derivative of formula (V): N N m

O=C=N M wheq R dh int€gerasfo 1;0f mand n is as described above for the
formula (1), and reacting in situ the isocyanate derivative of fornula (V)
with an am Rdséninfegerof At0): R1,, NIIH | R2 WO 2006/ 082456

PCT/ Huéﬂgﬂr%%%&ric §s7on§é/ s)and/or stereoisomers and/or diastereomers and/or salts
- and/or hydrates and/or solvates thereof, which comprises:
reacting an amine of formula (1)

H | (i)
‘wherein the meaning of m and n is as described above for the formula (1),

or derivatives thereof,

with a carbonic acid derivative to obtain an isocyanate derivative of formula
(VY.

(V)
wherein the meaning of m and n is as described above for the formula (1),
and reacting in situ the isocyanate derivative of formula (V) with an amine of
formula (VI):
R]\N/H

|
Ry



wherein the neaning of Rl and R2 are as described above for the formula (1),
or derivatives thereof, and Interconverting one conpound of fornula (1)

obt ai ned we 26080856 et hod a) to c), wherein A, m and nperai@soamiomed for
conmpound of forrmula (1) to a different conmpound of formula (1) wherein A, m
and n are as defined for conpound of formula (1); where appropriate,
separating the geonetric isoners and/ 87 stereoi soners and/or diastereoners
of conpounds of fornmula (1), or internediates thereof, wherein A mand n
are as defined for conpound of fornula §\y|> by conventional nethods; and
optionally thereafter form ng sal ts and hydr at es and/ or sol vates of

2"23"”8%#3@'8?“?@%‘3&% £t e el R IR R B (i, B nPA
, f f I NR1R2, wh Rl and R2 t

rﬁ8232§3§§{'é Sstngg“atqq‘t%ﬁ?psgl'ec?;guf ?om hydrogeﬁrglrnal kyfIn or eregflgs%l

f ith the adj t nit t d al | th f

het er oat on( INCGERUEEY P ep0iPoud TodndaheBFTed bty of methad ) oyl i ¢

ring; 2@2}' Whareih Y4, e8£an8 n Qré %s! defifled $oBoimPbBA8 ofPforrul® (B toV ARGenP82456

PCT/ HU2006/ 000012
compound of formula (I) wherein A, m and n are as defined for compound of formula

(;
where appropriate, separating the geometric isomers and/or stereoisomers
and/o.r diastereomers of compounds of formula (1), or intermediates thereof, wherein
A, mand n are as defined for compound of formula (1) by conventional methods;
~and optionally thereafter forming salts and/or hydrates and/or solvates of
compound of formula (1).

8. A process according to claim 7
a) for preparing a compound of the general formula (I):

; N
0 /O/'\M/
/U\ "
Y
H

)
wherein |
A represents alkyl, or
a group of formula -NR1R;, wherein

R¢ and R; represent independently a substituent selected from
hydrogen or alkyl, or Ry and R, form with the adjacent nitrogen
atom and 'optionally with further heteroatom(s) selected from O,
N, or S a monocyclic saturated heterocyclic ring;

m is an integer of 0 to 1;

n is an integer of 1 to 2,



38 and/or geonetric isoners and/or stereoisoners and/or diastereoners and/or
salts and/or hydrates and/or sol vates thereof, which conprises: reacting
an. aci d- WO 208608288yl choride of formula (11): O AAClL (HdyRUu0EU®IIR t he
meani ng of A is as described above for the formula (1); wth an am ne of
formula (111): rN NOD mH- N I H (Ill) wherein the neaning of mand n is
as descri bed above for the formula (I3g or derivatives thereof, or b) for
preparing a conpound of formula (I): N NOm A~ NI H (I) werein

and/or geometric isomers and/or stereoisomers and/or diastereomers and/or salts
and/or hydrates and/or solvates thereof, which comprises:
~ reacting an:'acid'- or carbamoylchoride of formula (11):

o)

/U\ |

A7 >l

(n
wherein the meaning of A is as described above for the formula (1);

with an aminé of formula (HI):

(1)
‘wherein the meaning of mand n is as descﬁbed above for the formula (I),

or derivatives thereof, or

b) for preparing a compound of formula (1):

(1)

wherein



WD 2006/ 082456 PCT/ HU2006/ 000012 39 A represents a group of formula - NRLR2,
wherein R2 represents hydrogen, and R, represents hydrogen or alkyl; mis
an i nt egewoodos24s61; n is an integer of 1 to 2, and/ or FREIUAE1006/6000RONET S
and/ or stereoisoners and/ or diastereoners and/or salts and/or hydrates

and/ or solvates thereof, which conprises: reacting an i socyanate of fornula
(I'V): R-N=C=O (1V) wherein the neamgong of Rl is as descri bed above for
the formul a (I) with an amne of formula (I11): NJ n H, H(IIl) wherein

the meani ng gf.o o?ﬂ&o?@;?lﬁ? gﬁl%?ﬁqh%e%ﬁ? ﬁlﬁe?élnt he formula (1), or

derivatives the arin nmpound of formula (1): WO

20061 092455 PCTT 20001 000012 1 40 Nk, Apbbdird hyctaRi By o9 esent s o

group of fornula

m is an integer of 0 to 1;
n is an integer of 1 to 2,

and/or geometrlc isomers and/or steremsomers and/or diastereomers and/or salts
and/or hydrates and/or solvates thereof, which comprises:
‘reacting an isocyanate of formula (IV):

R—N=C=0
(IV)
wherein the meaning of R is as described above for the formula (1),

with an amine of formula (lll):

(1
wherein the meaning of m and-n is as described above for the formula (1),

or derivatives thereof, or

c) for preparing a compound of formula (l):



wherein R, and R2 represent independently a substituent selected from
hydrogen or alkyl, or R and R2 formw th the adjacent nitrogen atom and
opt i onal ' yOw®0ed0se4ms6t her het eroat om(s) selected from 0, MCTHURGE000MNOCYCI i cC
saturated heterocyclic ring; mis an integer of O to 1; n is an integer of
1 to 2, and/or geonetric isomers and/or stereoisoners and/or diastereoners
and/or salts and/or hydrates and/or sl vates thereof, which conprises:
reacting an amne of formula (111): NJ H- NI H (Ill) wherein the
meaning of mand n is as descri bed above for the fornul or
derivatives thereof, with a carbonic acid derivative to N an isocyanate
derivative of formula (V): WO 20061082456 PCT/ HU200610001 41 JN N m

O=C=N (V) wherein the neaning of mand n is as atioxe for the
formula (1), and reacting in S|tuthe|socyanate erl > formula (V)
wi th an am ne of forrrula(VI) m ~
)LIF
H

)
wherein
-A represents a group of formula -NR/R;,
wherein Ry and R; represent independently a substltuent selected from
hydrogen or alkyl, or R1and R; form with the adjacent nitrogen atom
and optionally with further heteroatom(s) selected from O, N, or S a
monocyclic saturated heterocyclic ring;
m is an integer of 0 to 1;
n is an integer of 1 to 2,
and/or geometric isomers and/or sterecisomers and/or diastereomers and/or salts
" and/or hydrates and/or solvates thereof, which comprises:
reacting an amine of formula (lll):

(1)
wherein the meaning of m and n is as described above for the formula (1),
or derivatives thereof,

with a carbonic acid derivative to obtain an isocyanate derivative of formula
(V):



R~NH I R2 (VI) wherein the neaning of R and R2 are as descri bed above
for the fornmula (1), or derivatives thereof, and interconverting one
“conpound vad 2608/0834k@ (1) obtai ned by any of nethod a) toPCTHU20ds@0@IIR A m
and n are as defined for conpound of formula (1) to a different conpound of
formula (1) wherein A, mand n are as defined for conpound of formula (I);
where appropriate, separating the geoddtric isonmers and/or stereoisoners
and/ or di astereoners of conpounds of formula (1), or internedi ates thereof,
wherein A, mand n are as defined for conmpound of f la (1) by
conventional nethods; and optionally thereafter for salts and/ or
hydr at es and/ or sol vates of conpound of fow (1) A process according
I

to claim7 a) for preparing a conpound of fagrimula~( (WD\2006/ 082456
PCT/ HU2006/ 000012 42 N O N A-NM | H (N) /epresents Cl4

erei"
al kyl, or a group of formula '@ nd R2

FEpr esent
| ndependently a substituent sel

O=C=N

(V)

wherein the meaning of m and n is as described above for the formula (1),

- and reacting in situ the isocyahate derivative of formula (V) with an amine of
formula (VI):

’ RI\ITI/ H
Ry

(V1)
wherein the meaning of R and R, are as described above for the formula (1),

or derivatives thereof, and

~ interconverting one compound of formula (I) obtained by any of method a) to

c) wherein A, m and n are as defined for compound of formula (I) to a different
compound of formula (l) wherein A, m and n are as defined for compound of formula
o ' )

where appropriate, separating the geometric isomers and/or stereoisomers
and/or diastereomers of compounds of formula ([), or intermediates thereof, wherein
A, m and n are as defined for compound of formula (I) by conventional methods;

and optionally thereafter forming salts and/or hydrates and/or solvates of
compound of formula (1).

9. A process according to claim 7
a) for preparing a compound of formula (l):



hydrogen or Cl4 alkyl, or R and R2 formwith the adjacent nitrogen atom
and wth an oxygen atoma norpholine ring; mis an integer of 0 to 1;

an i nt egewoofo06/082¢562,
di astereoners and/or salts

nis

and/ or geonetric isoners and/or stEreaUs0es®I2Nd/ or
and/ or hydrates and/or solvates thereof, which

conprises: reacting an acid- or carbanoyl choride of formula (11): O A-Cl
wherein the nmeaning of A is as dgscribed above for the forrmula (I);

(1)

with an amne of formula (I111):
H- NH (ula wherein the neaning of mand n is as
formula (1), or derivatives thereof, or b) for
formula (1), N N ( n OANM H(I) '

descri bed above for t
aring a conpound of

j¥en:

——2Z

wherein
. A represents C44 alkyl, or
a group of formula -NR1Rz, wherein _
R and R, represent independently a substituent selected from
_hydrogen or Cq4 alkyl, or Ry and Ry, form with the adjacent
- nitrogen atom and with an oxygen atom a morpholine ring;
| m is an integer of 0 to 1;
n is an integer of 1 to 2,
and/or geometric isomers and/or stereoisomers and/or diastereomers and/or salts
‘and/or hydrates and/or solvates thereof, which comprises:
reacting an acid- or carbamoylchoride of formula (l1):

O

BR

A Cl

(i
wherein the meaning of A is as described above for the formula (1);

with an amine of formula (nr:

WD 2006/ 082456 PCTI HU2006/ 000012 43 N~ n

he

m



wherein A represents a group of fornula -NRLR2, wherein R2 represents
hydrogen and R represents hydrogen or Cl -4 alkyl; mis an integer of Oto
1, nis awonvegaseof 1 to 2, and/or geonetric isonmers aC/AU2096/600812 SONMEr S
and/ or di astereoners and/or salts and/or hydrates and/or solvates thereof,
whi ch conprises: reacting an isocyanate of fornmula (1V): R -N=C=O (IV) WO
2006/ 082456 PCT/ HU2006/ 000012 44 wher43 n the neaning of R is as described
above for the formula (1), wth an amine of forrmula (Il1l): NJ MHEN | H
(1'11) wherein the neaning of mand n is as described above for the fornula
(I'), or derivatives thereof, or c) for preparing pnpound of formula (1):

N~ OA~M H(l) wherein @
N
O

’ m

I
H

(my
wheréin the meaning of m and n is as described above for the formula (I),

or derivatives thereof, or

- b) for préparing a compound of formuila (),

: . N (n
JUOAL
A7

)
H

| (1)
wherein
. Arepresents a group of formula -NR1Rz, wherein
' R. represénts hydrogen and R4 represents hydrogen or C14 alkyl;
mis an integer of 0 to 1;
n is an integer of 1 to 2,
and/or geometric isomers and/or stereoisomers and/or diastereomers and/or salts
and/or hydrates and/or solvates thereof, which comprises:
reacting an isocyanate of formula (IV):

R—N=C=0

(V)



A represents a group of formula -NRLR2, wherein R and R2 represent

i ndependently a substituent selected from hydrogen or C1_4 alkyl, or R and
R2 f or m wwan200616824%h acent nitrogen atomand with an oOXYEERHBLDB0M012
norpholine ring; mis an integer of O to 1; nis an integer of 1 to 2, W
2006/ 082456 PCT/ HU2006/ 000012 45 and/or geonetric isoners and/or

stereoi soners and/ or diastereoners andd4or salts and/or hydrates and/or

sol vates thereof, which conprises: reacting an amine of formula (I11): rN

NI~ Whe?eln'\ﬂh% mé*émﬁb'o‘fh"i@%&%e’%cﬁl‘?@d EBaVéﬂﬁtﬁéO(?ﬁ-ﬁ\.l R, is as described

above for the fornula ., or derivatives there a carbonic acid

derivative Wi‘tthaéh éﬁﬂ?é(apﬂ)trﬁlquéagllgat' ve-of formula (V): rN N m O=C=N, ~
n m an

(V) wherei he nmeaning o n is as described above for the fornula
(1), and reacting in situ the isocyanate derivative of fornula (V) with an
amne of fornmula (VI):

(1)
wherein the meaning of m and n is as described above for the formula ),

or derivatives thereof, or

c) for preparing a compound of formula (1):

O
A)J\N

o

)

wherein
| A represents a group of formula -NR1R;, wherein
R1 and R; represent independently a substituent selected from
hydrogen or C.4 alkyl, or R; and Rz form with the adjacent nitrogen
atom and with an oxygen atom a morpholine ring;
m is an integer of 0 to 1;
- nis aninteger of 1 to 2,



Rl~,,~H R2 (VI) wherein R, and R2 are as descri bed above for the formula
(1), WO 2006/082456 PCT/HU2006/ 000012 46 or derivatives thereof, and

i nt er conveia 300¢0824%8 conpound of formula (1) obtai ned by miyroioosmécod a) to
c), wherein A, mand n are as defined for conmpound of forrmula (I) to a
different conpound of forrmula (I) wherein A, mand n are as defined for
conpound of fornmula (1); where approgsi ate, separating the geonetric

i soners and/or stereoi somers and/or diastereoners of conpounds of formula

(1), ory tnt]]%:se f

corrpoun W?re?or rruﬁ’ceﬁcﬁ %%%/ve é%ha m%rte. horgﬂgr né}&(gre? m‘%gﬁﬁwgﬁfg?g%fter
form ngarﬁédﬂfw@atééwndikyﬁdva&saheifecf velichv gbRmpriets: corrpound of forrml a(1).
10. A pharmaceuti cal t| on r| sing a conmpound of formula (1): N

NJ (n) m Aewmg(qr)a ngpg '@@ﬁ -esents al kyl, al kenyl, aryl, heteroaryl,
cycloal kyl or a group of formula -NRLR2, wherein R, and R2 represent

i ndependently a substituent sel ected from hydr og | kyl, al kenyl, aryl,
het eroaryl or cycloalkyl or RR and R2 ,formwth dj acent nitrogen atom

and optionally with
p Yy (\j

(1)
wherein the meaning of m and n is as described above for the formula (1),
or derivatives thereof,

with a carbonic acid derivative to an isocyanate derivative of formula (V):

V)
wherein the meaning of m and n is as described above for the formula (1),
| and reacting in situ the isocyanate derivative of formula (V) with an amine of
formula (V1):
Ry
(V1)

wherein Ry and Rz are as described above for the formula (1),



further heteroaton(s) a heterocyclic ring; mis an integer of O to 1; nis
an integer of 1 to 2, WD 2006/ 082456 PCT/ HUJ2006/ 000012 47 and/or geonetric
i soners an¥iP ae0698xs@o0l soners and/ or di ast ereoners and/ or pcpiRbeloesiisal | y
acceptabl e salts and/or hydrates, and/or sol vates thereof and

physi ol ogi cally acceptable carrier(s) therefore. 11. A pharnaceuti cal
conposi tion conprising a conpound of 4®rnula (I): NJ (n OA-NM H(I)
as claimed in claim10, wherein A represents alkyl, or a group of formula
- NR1IR2 or gBRVAIVeshe®df, dFd ' epr esent i ndependently a substituent selected
from hydrogen or alkyl, or R and R2 formwi th the adjacent nitrogen atom
and optionally with further het eroaton(s) selected fromO, N, or S a
nonocyclic saturated heterocyclic ring; mis an integer of 0 to 1; n is an

di st or eome Lo RaAYeHE e BEAERLDYfor SARET AOteMed bY i BB AN L
and/ or. c)akoheutems A, her and reade g¥hdefindd ghrcedmpoand efft folnalac di) rtoea (d$ﬁerent

t her ef ore. phar maceuti cal conposition conprising a conpound of fornmula
(1): compound of formula (I) wherein A, m and'n are as defined for compound of formula

(1
where appropriate, separating the geometric isomers and/or stereoisomers
énd/or diastereomers of compounds of formula (1), or intermediates thereof, wherein
~ A, mand n are as defined for compound of formula (l) by conventional methods;
and optionally thereafter forming salts and/or hydrates and/or solvates of
compound of formula (1).

10. A pharmaceutical composition comprising a compound of formula (1)

o N
PUSA:

| )
wherein
A represents alkyl, alkenyl, aryl, heteroaryl, cycloalkyl or
a group of formula -NR1Rz, wherein
R; and R; represent independently a substituent selected from
hydrogen, alkyl, alkenyl, aryl, heteroaryl or cycloalkyl or Ry and
R, form with the adjacent nitrogen atom and optionally with
, further heteroatom(s) a heterocyclic ring;
m is an integer of O to 1;
" nis an integer of 1 to 2,



WO 2006/ 082456 PCT/ HU2006/ 000012 48 N O Nomi" AANM H (lI) as clained in
claim10 wherein A represents Cl4 al kyl, or a group of formula -NRLR2,
wher ei n RW2nd6/B8245epr esent i ndependently a substituent pet/aeob®dobiodm
hydrogen or Cl1 alkyl, or R and R2 formw th the adjacent nitrogen atom and
wi th an oxygen atom a norpholine ring; mis an integer of 0 to 1; n is an
integer of 1 to 2, and/or geonetric iggnmers and/or stereoisoners and/or

di astereonmers and/ or physiologically acceptable salts and/or hydrates

and! of SRR SRk Kbt ahaf OLBRGE hurR ATAbF kAR Shndigr |

t her ef or e. € use a compoun

wher ei rphsfsrowgueslmt@oebtfable sblts nshd/oar kiydrated eandioy | sologigsodhéngof oand\O

2006/ 082456 , PCT/ HU2006/ 000012
ysuologlcal y accepta le carrier(s) therefore

11. A pharmaceutical composition comprising a compound of formula (l);

A )]
as claimed in claim 10,
wherein |
- Arepresents alkyl, or
| a group of formula -NR1R;, wherein
R+ and R; represent independently a substituent selected from
hydrogen or alkyl, or Ry and R; form with the adjacent nitrogen
atom and optionally with further heteroatom(s) selected from O,
N, or S a monocyclic saturated heterocyclic ring;
m is an integer of 0 to 1;
nis aﬁ integer of 1 to 2,
and/or geometric isomers and/or stereoisomers and/or diastereomers and/or
physiologically acceptable salts and/or hydrates and/or solvates thereof and
physiologically acceptable carrier(s) therefore.

12. A pharmaceutical composition comprising a compound of formula (1):



49 a group of fornmula -NRLR2, wherein Rl and R2 represent independently a
substituent selected from hydrogen, alkyl, alkenyl, aryl, heteroaryl or
cycl oal kyWwomoodds2essd R2 formw th the adjacent nitrogerec@yan2006000042t i onal |y
with further heteroaton(s) a heterocyclic ring; mis an integer of 0 to 1;
nis an integer of 1 to 2, and/or geonetric isomers and/or stereoisoners
and/ or di astereoners and/or physiol ogigcal |y acceptable salts and/or

hydr at es and/ or sol vates thereof in the manuf acture of a nedi canent for the
treatnment and/or prevention of a condition which requires nodul ation of
dopam ne and/or serotonin receptor(s). 14. The use ofzx tqnpound of fornul a
(I): NON nm ANH(I) as clained in claiml13," ereln A represents

al kyl, or a group of forrmula -NRLR2, wherein F ppresent
[ [ , or Rl and R2
nek optNonaldy wi ( rther

8" a dnocy<€lic satdtated heterocyclic

formw th the adjacent nitrogen
het er oat om(s) selected from©,
ring; mis an integer of 0 tqg 1; anln{neger of 1 to 2, and/or
geonetric isonmers and/or si€reg \ and/ or di astereoners and/ or

physi ol ogi cal | y acceptabl e sal tIE and/ or hydrates and/or solvates thereof in
t he '

)
as claimed in claim 10 s
wherein |
" A represents Cq4 alkyl, or
a group of formula -NR{Rz, wherein
R4 and R; represent independently a substituent selected from
- hydrogen or C44 alkyl, or Ry and R, form with the adjacent
nitrogen atom and with an oxygen atom a morpholine ring;
" mis an integer of O to 1;
| n is an integer of 1 to 2,
and/gi' geometric isomers and/or sterecisomers and/or diastereomers and/or
physiologically acceptable salts and/or hydrates and/or solvates thereof and
‘physiologicallyvacceptable carrier(s) therefore.

13. The use of a compound of formula (1):

)
wherein
A represents alkyl, alkenyl, aryl, heteroaryl, cycloalkyl or



WD 2006/ 082456 PCT/ HU2006/ 000012 50 manufacture of a nedi cament for the
freatnment and/or prevention of a condition which requires nodul ati on of
dopanm ne wodbawoss4ess0t oni n receptor(s). 15. The use of a comI@UIds/eUof20r Mul a
(1): JIN(n OM ANH(lI) as clained in claim13 wherein A represents
Cl 4 alkyl, or a group of fornula -NRLR2, wherein Rl and R2 represent

i ndependently a substituent selected §4gom hydrogen or Cl-4 alkyl, or R and
R2 formw th the adjacent nitrogen atomand with an oxygen atom a

nor phol i ne ring; ' | e . nis an integer of 1 to 2,

and/ or geonetri cainé'J(??ilBaogféWg Nggzo‘gf’%@hers and/ or di astereoners and/or
physi ol ogi cal |y acceptabamd R igprasetitondepéidarty arstbetitueit \selexted foneof in
the manufacture of a nmedicanent for the treatnent and/or prevention of a

condition which r eqwhb’ééogﬂﬂdlﬂ"é)(h alreny!. @Ma@@ﬁW&P@ﬁﬁ@ﬁUﬂéMﬁﬁ and
wherei n (he  dopan ne' oot vt dRE" g8 hRichn S afd Relorlly ith°, 1o
serotoni n receptor i s furtherdheteatomts)tdihéterasyelit ang;
. mis an integer of 0 to 1;
n ié an integer of 1 to 2,
and/or geometric isomers and/or stereoisomers and/or diastereomers and/or
physiologically acceptable salts and/or hydrates and/or solvates thereof in the
manufacture of a medicament for the treatment and/or prevention of a condition

which requires modulation of dopamine and/or serotonin receptor(s).

~ 14. The use of a compound of formula (1):

(1)
as claimed in claim 13,
wherein
| A represents alkyl, or
a group of formula -NR1R2, wherein
R; and R; represent independently a substituent selected from
hydrogen or alkyl, or Ry and Rz form with the adjacent nitrogen
atom and optionally with further heteroatom(s) selected from O,
N, or S a monocyclic saturated heterocyclic ring;
m is an integer of 0 to 1;
nis an integer of 1 to 2,
and/or geometric isomers and/or stereoisomers and/or diastereomers and/or
physiologically acceptable salts and/or hydrates and/or solvates thereof in -the
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manufacture of a medicament for the treatment and/or prevention of a condition

which requires modulation of dopamine and/or serotonin receptor(s).

15.The use of a compbund of formula (l):

o | )
as claimed in claim 13 ,
wherein |
A represents C44 alkyl, 6r
a group of formula -NR4R2, wherein
Ry and R; represent independently a substituent selected from
hydrogen or Cq.4 alkyl, or Ry and R; form with the adjacent
nitrogen atom and with an oxygen atom a morpholine ring;
m is an integer of 0 to 1;
nis an integer of 1 to 2, '
and/or geometric isomers and/or stereoisomers and/or diastereomers and/or
physiologically acceptable salts and/or hydrates and/or solvates thereof in the
manufacture of a medicament for the treatment and/or prevention of a condition

‘which requires modulation of dopamine and/or serotonin receptor(s).

16. The use df a compound according to any claims of 13 to 15, wherein the
dopamine receptor is a dopamine D3 and/or D, receptor and the serotonin receptor is
a serotonin 5-HT44 receptor.



