1 (TH O CARBAMOYL- CYCLOHEXANE DERI VATI VES AS D3/ D2 RECEPTOR ANTAGONI STS
Field of the Invention 5 The present invention relatés to new D3 and D2
dopam ne receptor subtype preferring,ligands of forrmula (I) and/or
geonetric Isonmers and/or stereoisoners and/or diastereoners and/or salts

and/ or hydrates and/or solvates thereof, to the rocesses for G;)roduci ng the
same, t ol THIRIGARBAMOYAr CYELONEX ANEDERMATINESASIRS/D2RECERTAR thei r use

i n therapy and/ or prevention of ié4@n Which requires ro nodul ati on of
dopam ne receptors. Descripti o#@ﬁ?@"%ﬁor art Cycl ohexane derivatives are
described In patent application WD 99/67206 is useful In the therapy for

t he ”@ﬁgﬂ%ihﬂnvgﬁhan The conpounds nentioned In the above publications are

not d not suggested having activity on the dopani ne D3

and/or D2 receptors. Summary of the invention 20 Surprisingly it was found
that in contrast to, the kno above nmentione tructural | y anal ogous

cpr?pounds e B@ﬁeabmvegﬁqwﬁa'sﬁ tp(ﬂ%b& gnd Dg:dopaming Jeceptor isHb'é’ﬁPi on have
hi gh qsrefefig NigaRdf dfi forfnital ﬂ? M@l”‘g%m@ﬁicr ROPRErST and/of SIBERistnfers0  hi gh
affinity to dopam ne D2 receptors always in such a conbination that the D3
25 af fand/er diasteseermersoand/er galts gnelfor: nydiates cutdor solvates, tharaotidaitheon, t he

conpoyty Y i ghe | £CL Vi her as
al phaﬂ&?eescéeé%t@ gwleﬂ%ﬂ{aal ga(ﬁ.g'efs 5’?%’“&#8%@?' %’@‘?Bﬁ %@%%@!@B‘Hgﬁﬁgnt agoni sm
coupl esamen anketoatheireusee i therapy endior proventiopr olbardonaitions whithe requiire
[ ortanévaﬁgiat a%lows t he si nul taneous manifestation of th e enefici al
ef HctBogulafion of denasming the D3 and D2 receptors, however, without the
30 appearance of the known di sadvant ages of each individual receptor action.
This type of new nol ecul es belonging to the structure of formula (1) wll be
r ef er rRescription of the priot aits appl i cation as "D3/D2 |igands with D3 .
preference". WD 2005/012266 PCT/ 1U20041000056 2

Cyclohexane derivatives are described in patent application WO 99/67206

15 useful in the therapy for the treatment of pain.
The compounds mentioned In the above publications are not declared or even

not suggested having activity on the dopamine D; and/or D> receptors.”

Summary of the invention

20
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 for dopamine D3 receptors and moderate to
high affinity to dopamine D. receptors always in such a combination that the Ds
25 affinity is 5 to 200 fold higher than the D. affinity. In addition, the compounds have
even higher selectivity over other receptors, such as alpha-1 receptors. The dual (i.e.
Ds and Ds) receptor functional antagonism coupled in the above mentioned particular
proportion is especially important as it allows the simultaneous manifestation of the
beneficial effecis of modulation of both the D; and D receptors, however, without the
30 appearance of the known disadvantages of each individual receptor action.
This type of new molecules belonging to the structure of formula (i) 'will be
referred further on in this application as "Da/Dz ligands with D preference”.



The invention relates to new cycl ohexane derivatives having (thio)carbanoyl
si de chaiwogéosfoma2edil a (1): n | C1 N - -J d X ~'1 prdmddvoccsg H S5 m
wherein R, and R2 represent independently a substituent selected from
hydrogen, al kyl, aryl, al kenyl, cycRoal kyl, aroyl, or RL and R2 may form a
heterocyclic ring wwth the adjacent nitrogen atom 10 X represents an
oxygen or suhgHoyerdioorrelates tes naw dystobgranetervative® hasing/ (thio)gedvaetoyi ¢ | somer s
and/ or | pﬁﬁﬁ d/or diastereoners and/or salts and/or hydrates
and/or%ﬁﬁ%ﬁﬁ%é t e?%gp: to the processes for producing the sanme, to

phar macol ogi cal conpositions containing the same and to their use in therapy
and/ or 15 prevention of pathol ogical conditions which require the nodul ation
of dopami ne receptors such as psychoses (e.g. schiZgphreni a,

schi zo-affective disorders, etc.), drug (e.g. al , cocaine and

ni cotine, opioids, etc.) abuse, cognitive i i r acconpanyi ng
efi

schi zophrenia, mld-to-noderate cognitive

ts, Jde tia, psychotic

pat i ng di \(’vﬁrs (9. bulinia nervosa, 20
etc.), attention deficit dKsordg nyperact™jity disorders in children,
psychotic depressi o% manjja, pe gi d and del®si onal disorders, dyskinetic
di sorders (e.g. ParK! Bage, neurol eptic induced parkinsoni sm
tardi ve dyski nesias) anxfi ety,] sexual dysfunction, sleep disorders, enesis,
aggression, autism 25 Rz Dethiled description of the Invention The
I nvention relates to new cycl ohexane derivatives having (thlo)carbanoyl

5 D
wherein

states associ ated with denenti a,

Ry and Rz represent independently a substituent selected from hydrogen,
alkyl, aryl, alkenyl, cycloalkyl, aroyl, or Ry and R, may form a heterocyclic ring with
the adjacent nitrogen atom;

10 X represents an oxygen or sulphur atom;

n Is an Integer of 1 to 2,
and/or geometric isomers and/or stereciscmers and/or diastereomers and/or salts
and/or hydrates and/or solvates thereof, to the processes for producing the sams, to
phamacolegical compositions containing the same and to their use in therapy and/or

15 prevention of patheclogical conditions which require the modulation of dopamine
receptors such as psychoses (e.g. schizophrenia, schizo-affective disorders, etc.),
drug {(e.g. alcohol, cocaine and nicotine, opioids, etc.) abuse, cognitive impairment
accompanying schizophrenia, mild-to-moderate cognitive deficits, dementia,
psychotic states associated with dementia, eating disorders (e.g. bulimia nervosa,

20 efc.), attention defictt disorders, hyperactivity disorders in children, psychotic
depression, mania, paranoid and delusional disorders, dyskinetic disorders (e.g.
Parkinson’s disease, neuroleptic induced parkinsonism, tardive dyskinesias) anxiety,
sexual dysfunction, sleep disorders, emesis, aggression, autism.



side chain of formula (1): rN'li~ ClL NJCLIln XI'"JRp, NNO 5 R2H(I)
wherein R and R2 represent independently a substituent selected from i
. hydrogen, al kyl, alkenyl, aryl, cycloalkyl, aroyl, or RR and R2 may form a
heterocyclic ring with io the adjacent nitrogen atom X-represents an
oxygen or sulphur atom nis an intdger of 1 to 2, and/or geometric isoners
and/ or or dla t ereoners and/ or salts and/ or hydrates
and/ or et oLy JNV@BUOR  and/or R2 represent al kyl, the alkyl
noi ety may contain 1 to 6 carbon atons with straight or branched chain
optionally substituted with one or nore C, .e al koxycarbonyl, aryl,
pref er abl y Thesinyention (elates tal mwalpbexa,ne) derivatives Mingr(dtup)caﬂ)anoyll R2 may
form g with the adjacent nitrogen atom which may be
saturgﬁgﬁbﬁéﬂﬁﬁigbﬁj kgd optionally substituted nonocyclic or bicyclic ring,
20 which may contain further heteroatons sel ected
heterocyclic ring is preferably pyrrolidine,

rom0O, N, or S. The
dzi ne,. piperldine or
nor pholine ring. Wen R and/or R2 represept al t he al kenyl noiety may
have 2 to 7 carbon atons and | to 3 do e "No6nd fep R, and/or R2
represent aryl, the aryl nnlety may be | ected ftoman 25 optionally
substituted nono-, bi- Xr tr 5 Ch as+ phenyl, naphthyl

fl uorenonyl, or antraqujnony p, prefe ably phenyl or naphthyl. The aryl
moi ety nmay be sulR{j t d_ gne or nore C7.e al koxy, trifluoro-C, .6 '
al koxy, Cl1.6 4 alko carﬁbnyl, Cl.g al kanoyl, aryl, G .e alkylthio, ‘hal ogen

or cyano. The aw " igas
5

)
wherein
R, and R; represent independently a substituent selected from hydrogen,
alkyl, alkenyl, aryl, cycloalkyl, aroyl, or Ry and Rz may form a heterocyclic ring with
10 the adjaéent nitrogen atom;
X represents an oxygen or sulphur atom;
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. |
15 When R, and/or Rz represent alkyl, the alkyl moiety may contain 1 to 6 carbon
| ~atoms with straight or branched chain optionally substituted with one or more Ci¢
alkoxycarbonyl, aryl, preferably phenyl or (C1.s alkoxycarbony!)-C1.s alkyl group.
R1 and Rzmay form a heterocyclic ring with the adjacent nitrogen atom, which
may be saturated or unsaturated optionally substituted monocyclic or bicyclic ring,
20 which may contain further heteroatoms selected from O, N, or S. The heterdcyclic
ring is preferably pyrrolidine, piperazine, piperidine or morpholine ring.
When Ry and/or Rz represent alkenyl, the alkenyl moiety may have 2 to 7
carbon atoms and 1 to 3 double bonds. ‘
When R; and/or Rz represent aryl, the aryl molety may be selected from an
25 optionally substituted mono-, bi- or tricyclic aryl, such as. phenyl, naphthyl,
fluorenonyl, or antraquinonyl group, preferably phenyl or haphthyl. The aryl moiety
may be substituted with one or more Cie alkoxy, trifluoro-Cis alkoxy, Cis



defined above. When R, and/or R2 represent cycloal kyl, the cycloal kyl npiety
may be selected froman optionally substituted nono-, bi- or tricyclic

cycl oal kyl group, such as 5 cyclohexyl or adamantyl. Wen R and/or R2
represent anyl the aryl noiety there#n is as defined above, preferably
phenyl . The invention relates also to the salts of conpounds of fornula (1)
f or medaliPryrarbenyhsCie alkaney, ariafi-c alklthion balgaan oraeyans. Jhe BRI U @S for the
format j égj ud addition salts. Suitable inorganic acids can be for
exanpl e hydrochloric. acid, sulfuric acid, nitric acid and phosphoric add.

" Repr esent at Whep RyfandiorRareprasent gycloalkyl,dhe cyclaalkiybmofety maydepselettedni ¢ add,

acetic i ni 0 .,aci and diff.erent, butyri ids., valeric _acids and
capri cf@@ %E Bkﬁfﬁﬂgeﬂmﬁﬂ& 'ﬁ?n%‘r \P.\'I Qﬁ{}r'ﬁ}"g'gn?@i‘aglﬁ s 9toup b%uqlbrasexanpl e

I s pxatyolotmaxytior addraantgl, aci d, nal eic acid, fumaric acid and succinic acid.

O her organi acids, can al so be used, such as hydroxy acids for exanple

citric add, MhapilranderiRzirepsesent amyhtheanmeiehy thiereinds as detined abaye.e benzoi c
acid o e??lla ' cid, as well as aliphatic and aronmatic sul fonic acids
for exgrrrp ebﬁémeg'xgsul fonic acid, naphtal enesulfonic acid and

p- t ol uenesuTtieinventian relates atsoi talthe saltd ofddmpaundsofdormuia () dormed withdi t i on

salts | sd' n which the acid conponent itself is physiologically acceptable
and doB¥9%ot have t herapeutical effect in the applied dose or It does not

haye unf avBethalibéanit '&hhliﬁcliolﬁﬁni@'&ctdé%aﬁfﬁeqﬁed%r friedfonnhtiorPof Addaddfioh. These

acid addition salts are pharnmaceutically acceptable acid addition salts.
The r eS@ltsn Suitablecingraanic acide cambe dor axapledbydrechipde.acid, taylfurie acid, '

h nal . o ¢
rvent Gk 208 il AERROACH A BHBBlok g of AohivaRo CRRNE ok pinBcecr
pur i f i foniexampledrinioacid, avetio &eld)propionic acidcampdiffersnt biityricaolds, vatérior

the. | nGGHE PBH SaRFS SCtihn BERESSBietYeR HLPUSER) OBRNE: A4 EAbbPAPFPAAMERS and
trafs bralithicid, WhhldnicSacidSmaRid adia, fuffareCatid @nbiauceinic Aol Otitercganakane ring.
These and their mxtures are |i1kewse wthin the scope of the present
Ment i oAcidgEan elsedea terd, such ias hydtedy@cisis far examplercitria icid, tartarieaeid, or
conti gyfiahdt 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-foluenesulfonic acid. Especially valuable group of the
20 acid addition salts is in which the acid component itself is physiologically acceptable -
and does not have thérapeutical effect in the applled dose or it does not have
unfavourable influence on the effect of the active ingredient. These acid addition salts
are phamaceutically acceptable acid addition salts. The reason why acid addition
salts, which do not belong to the pharmacsutically acceptable acid addition salts
25  belong to the present invention is, that in given case they can be advantageous in the
purification and isolation of the desired compounds.

Solvates and/or hydrates of compounds of formula (I) are also included within
the scope of the invention. ' .
The compounds of formula () exist in the form of cis and trans isomers with
30 respect to the configuration of the cyclohexane ring. These and their mixtures are
likewise within the scope of the present inention. The compounds of the invention are
preferably in trans configuration.



5 Certain conpounds of formula (1) when the conpound contains C2--z al kenyl
~group can exist in the formof cis- and/or trans- isoners. These are

| i kewi se within the scope of the present invention including all such

i somers and the m xtures thereof. s Certain conpounds of fornula (l) can

exi st as sCefein sompoandsnof fohiviuld ¢) @HEN the éompolndentirts CBe dikeriyir es

t hereof are |likew,s m*thln the scope of  the present inyention. As the

| nvenOreup Fan sxist I fag fare oheiss andler drney pﬁﬁmﬁ&m@q arenliewise Withip red  wi th
aci ds h sl dat : | C lal aci ds,
fhe [ 3cBpb R the' prossht siverofoicitping Il SUERC Rk MEIRKEES 7% he
salt #wreof.f it Is not referred separately. Preferred conpounds of the

| nependonbegian CapRRTREh 6T Bhmu’ T e ) exint"CF < shrbsfE bl Cha
-opt i odidsteresiers, tbo! Fidesd ahd 8w mixtiresotherdsk are dkEwissonttiankeé .scopalof or (Cl.e

al koxycarbonyl)-Cl, e al kyl group, or Rl and R2 nay forma heterocyclic ring
with HhepmseabiByention:r ogen atom which rmay be saturated or unsaturated

optionally o [ [ () ' ' nt ai n
Fortnor. hofahe inleiee, BRARE A 6 t5e e kf coecint 34 JoitfIE TBINER™ % C 5
doubl withoazids, cespeecialipche salts formed iwihcphamacelticallyi accaptable @rids, e ed wi t h
one or_nore B _al ko trifluoro. Cl. 8 al ko Cl.e al koxycarbonyl, Cl.5
o1 R GYAERITG G CoreRouttd & tepula (8 %statfigt the e Blban T s SEURT RICRRL |
substhgghgdsggagnewpi- or tricyclic cycloal kyl group, or aroyl- group; X
represents oxygen or sulphur atom nis an integer of 1 to 2, and/or

oo hya ER68 SMhAIngh o 4 FRARIG) W iRbad coRbBIRBTTN o), 2! Lo 20
wherein :
R; and R represent independently
15 hydrogen, or
C1.s alkyl, with straight or branched chain optionally substituted with one
or more Ci.¢ alkoxycarbonyl, aryl, or (C.s alkoxycarbonyl)-C1.5 alkyl group, or
Ry and Rz may form a heterocyclic ring with the adjacent nitrogen atom, which
may be saturated or unsaturated optionally substituted monocyclic or bicyclic
20 ring, which may contain further heteroatoms selected from O, N, or S, or
Ca.r alkeny! with 1 to 3 double bond, or '
a moné-, bi- or tricyclic aryl optionally substituted with one or more C1
alkoxy, trifluoro Ci.e akoxy, Ci.e alkoxycarbonyl, C,.s alkanoyl, aryl, Cis
alkylthlo, halogen or cyano, or .
25 an optionally substituted mono-, bi- or tricyclic cycloalkyl group, or
aroyl group; '
X represents oxygen or sulphur atom;
n is an integer of 1 to 2,
and/or geometric isomers and/or stereoisomers and/or diastereomers and/or salts
30 and/or hydrates and/or solvates thereof. .
Particularly preferred compounds of the invention are those compounds of
formula (1), wherein '



Particularly preferred conpounds of the invention are those conpounds of
formula (1), wherein 6 Rl and R2 represent |ndependently hydrogen, or Cl1.8
al kyl, with straight or branched chain and optionally substituted with one
or nore C1$ ai koxycarbonyl, phenyl & (Cl4 al koxycarbonyl)-C .14 alkyl s
group or and may forma heterocyclic ring with the adjacent nitrogen
atom whi S?B‘rﬁﬂd gé’%%%t“&?"ﬁﬂ@@’ﬁh{al ly by Ce alkyl or hydroxy" substituted
nonocyclic ri nghyéh‘&?éh, tgay contain further heteroatons selected fromO or N,
or C2.7 alkenyl wtRA 1 doubl e-bond, or ro phenyl or naphthyl group

optional |y sust Chatalityl,withhsteight@r branchedthain andoptjonally stibstitutedaith al koxy,

Cl4 el k b . 6,3 ClL. Lkyl t hi ,
or cycl ohesyE o tore i plokRRony o 28, ©1ar alitpcRsryitrealhts oYygen
or Ssul phur groupvor Ry ard #3 may @@ aHetdrobyclid. g WA theeadj@deritnlirsgerer s and/ or

st ereol soners anﬂ{o%r di astereoners and/or salts_ and/or "hydrates and/or
h

sol vates t R9BoYhich pa sajutatedh optionaliuGes alkyl on bydnoxi aubstituled t hose -

d ' I ' tl
Pyarogen. LA R Rt ey (SR frfier RBroro RIS oM PG

substitute®with C1$ aikoxycarbonyl, or phenyl or Rl and R2 formwith the
Subot tut od pyrCaT G W 1 LR Br 2. 0¥ G Sy phol i ne 11 ng: al Iy :
phienyl opti onal pliemyl et ndphited grotp optienally ststRuted4wih lomsyor ewereocps CL. 6
alkoxy, trifluoro-Cqs alkoxy, Cis alkoxycarbonyl, Cis alkanoyl, amyl, Cis
alkylthio, halogen or cyano, or
cyclohexyl or adamantyl group, or
benzoyl group;
15 X represents oxygen or sulphur atom;
nis anintegerof 1to 2,
and/or geometric isomers and/or stereolsomers and/or dlastereomers and/or salts
and/or hydrates and/or solvates thereof.
The most prominent compounds of the invention are those compounds of
20 formula (1), wherein
R+ and Rz represent independently
hydrogen, or i
C1.s alkyl with straight or branched chain optionallly substituted with C+.
alkoxycarbonyl, or phenyl or R; and Rz form with the adjacent nitrogen atom
25 . an optionally by Ci¢ alkyl or hydroxy substituted pyrrolidine, piperazine,
plperidine or morpholine ring;
allyl; .
phenyl optionally substituted with one or more C.g alkoxy, cyano or C15
alkanoyl;
30 cyclohexyl;
' X represents oxygen or sulphur;

nis1, )
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
compounds of formula (1) as active ingredient.

—



al kanoyl ; 30 cycl ohexyl; X represents oxygen or sul phur, Wal, and/or
geonet r iWORPWSRERE and/ or stereoi soners and/ or di ast ePEBFARRPWSGr sal ts
and/ or hydrates and/or solvates thereof. The Invention also relates to the
phar maceuti cal conpositions contain’ng the conpounds of fornmula (1) as
active Ingredient. WO 2005/012266 PCT/ HU2004/ 000056 7 Further subject of
t he presenFurtheiesithiest afshe peesemhinvaokian isdhe pharneesitigalemanufagiyiie ohnent s
cont ai fi o] : f | X, eat nent s
and/ Orrﬂ%@%/@%ﬁigog%ﬁpﬂ{g[ ﬁggr{eﬂé g@dn%o%fn{?@u%k]i’haﬁegﬁlg éayd(r?nﬁén)lsp?? gérslsnyto a
manmaltreatmbnatstangéirgreveritionl with thgsd oompoundsf ivbich mearsadministeringiosa of

d f | f . th t | ti h
O O ATRma 16, e faaen £ IndHALf hmeaRiieeis, pRbinaRouRs EwdhadS o) 1 or
pr gpardffskmut® (TP 8L HE predarit Miventian &b sudlyof & feBBamenan de bond between a
(thio)carbanoyi choride of fornula (Il1)): X RL,, NIClL | R2 10 (I1)

(
wherein Ri1; | I'd r arigld an am ne
of formul aTP ?ﬁ?@gﬁ%gﬁlﬁnﬁéng@%#’ rﬂgﬁ?s&i%ﬂ%‘)&eﬁ’é thgpi?ﬁ ch érﬂEegﬁinﬁ% of nis
as degonpoamdaboofe farmulde (Jor bul afogning an amide bond between a

(thio)carbamoylchoride of formula (I1)):

X

R N)j\

i
R,

Cl

10 (n
wherein R, Rz and X is as described above for the formula (I);

and an amine of formula (l11):

N
ISR
H,N

)

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

The amide bond formation may be carried out by known methods, preferably
by suspending or dissolving the appropriate amine (fll) or a salt thereof in a suitable
solvent (e.g. tetrahydrofurane, dimethyiformamide or chlorinated hydrocarbons or

20 hydrocarbons) and reacting it with the appropriate (thio)carbamoylchloride (Il) 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



or derivatives thereof. The amide bond formation may be carried out by known
net hods, preferably by suspending or dissolving the appropriate amne (I11)
or a salt thereof in a suitable solvent (e.g. tetrahydrofurane,

di et hyi f or mam de or chl orinated hydgocarbons or 20 hydrocarbons) and
reacting it with the appropriate (thio)carbanoylchloride (11) in the

pr esenpmsehcd bRSE b&sd)- (letgl Eth@tﬁbﬁiﬂlﬁ@ Thee régctioh! YanC ¥ %rﬁéﬂrbgy out

advant ageousl bet ween - The reactions are fol |l owed thin

| ayer 84V B?twéeﬂa:s]@ (éagd eprnﬁet'm'@l rgactiens arghigliowed bydhirclayebe

Fol | ovenyetiatodiaBhp. P Hgedeay Efn.thle S 8BLUPE-£0. n M fie VAR B B 75 apour
6- 60 hreachenmixtureupambetchmedmacchmwn mtl'radscghelpeomtwtsl Fm b?ppudn*pdkgom

t g. crystallization or
colg 89!‘158%9&#3&%3'96& X urb’@bﬁé@%ﬂ&"ﬁod )é) f)c/)f prepari ng t he d
d bond b

 so( hi o) c%ﬂ%ﬁéwmwéhqé%)%@ By the epmpacmer Brmuia ) i ng of
L andofniry & afRSsBerRPBerianing Wo(hijofdiiaf betorhlla (VRd anari ne of formula

(ren) e meaninyg of n is as described
above for the formula (I), or derkvat.x hereof I's The am de bond
formation may be carried out by known “Iret hods, preferably by suspendi ng or
.di ssolving the appropriate amne (I1l1) or a salt thereof in a suitable
sol vent (e.g. tetrahydrofurane, dimetH N)Yorman de or chlorinated
hydr ocarbons or hydrocarbons) and reacting it wth the appropriate
i sof t hi o) cywihereirstheiméanifig ok Be and Xis asrdescrbed abeve fordhe fortmsa (Ij,e. g.
triethylamne). The reaction can be carried out

and an-amine of formula (lit):

N
/O/\/ A
N ' R0

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

or derivatives thereof

15 The amide bond formation may be carmied out by known methods, preferably
by suspending or dissolving the appropriate amine (lll) or a salt thereof in a suitable
solvent (e.g. tetrahydrofurane, dimethylformamide or chlorinated hydrocarbons or
hydrocarbons) and reacting it with the appropriate iso(thio)cyanates (iV) if necessary
in the presence of a base (e.g. tristhylamine). The reaction can be carried out

20 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 known methods. The products can be purified,
e.g. by crystallization or by column chromatography. ’

Method B may be carried out also by using automated parallel synthesis.



20 advant ageously between 5 C and 50 C. The reactions are followed by thin

| ayer chromat ography. The necessary reaction time is about 6-10 h. The

work-yip of the reaction mxture'can be carried out by known nethods. The

products can be purified, e. g by chstalllzatlon or by col um

. thromat ogr aph Met hod B arried out also b S automa ed parall el
synt hesi s. gtRRBtWQFeﬁ ((%\élod(eﬁét fRsgpEepa ’lqgg RB'BHWdé ol fornul a

(1) IStrhn@fﬁﬁ'hm’g”lrﬂ%nh“aﬁ'éminénofafﬂrﬁﬂlld)f(lllf) %%&nb&%)fah? deﬁoéﬁ{% @rrgyanate

derivative and  reacting the latter with an am ne or mul a 1

R2 (V) reaching the latter with@nremiapof formuwa 6/ bed above for the formula (1), or

derivatives thereof. The above reaction nmay be carried out by known nethods.

The transformation of amne (111 )Rt\Q i.$b(thl o) cyanate derivative nmay be

carried out in situ In an aprotic so Nvent (e.g. tetrahydrofurane,

chl ori nated hydrocarbons) by the use ﬁ an i o appropriate (thio)carbonic

acid derivative (e.qg. phosgene tri phosgene(V)thl ophosgene) In the presence

of a base (e.g. Iriethylam ne), advantageously between -5 C and room

t enper at ur ewheigin Fieatldée apbas described above fordhe $orapsdad).on an appr opriate:

amne of formula (V), wherein RL and R2 are as descri bed above, is added In

the foondervativesthareofsal t formed wit h organic or Inorganic acid. The

necessary reaction time is 15 between 2-24 hours. The work-up of the

reaction m ¥heabovaredotionanay izsicamibd oyt by knovin misthods Thelteansforation can be

(1 i o) BF B (10 Yo F(Eic)oyarials, colvaiven e b RTiRB Ut 18 <G IDcalt oEMBor wi

aci ds geidést bld)e&éwaﬂdmarehbhl&ilyﬁﬁtédohya@eaﬂbbﬁs)(Iayfﬂhemdéée ¢otgy ned 20

acid addltlon salts- treatnent with a base, and/or the cis--and/or
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above, ofa formula (V), wherein R, and R are as described above, is added in the form of
base or salt formed with organic or Inorganic acid. The necessary reaction time is
15 between 2-24 hours. The work-up of the reaction mixture can be carried out by
known methods. The products can be purified, e.g. by crystallization or by column
chromatography.

The obtained (thio)ureas of formula (f) can be transformed into the salts
thereof with acids and/or liberated the (thio)ureas of formula (i) from the obtained
20 acid addition saits by treatment with a base, and/or the cis- and/or trans-isomers
and/or the stereoisomers and/or diastereomers can be separated and/or can be
transformed Into hydrates and/or solvates thereof.
The (thio)carbamoylichlorides of formula (11} and iso(thlo)cyanates of formula
(IV) and the amines of formula (V), wherein R, Rz and X are as defined above, are
25 either commercially available or can be synthesized by different known methods.

The synthesis of amine of formula (lil), wherein n=1 is described e.g. in WO
* 03/029233 or in Bioorg. Med. Chem. Lett.; EN; 7; 18; 1997; 2403-2408.

The amines of formula (lll), wherein n=2, are new compounds and are also
included within the scope of the present Invention.
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intervention 1 n several ornal I"ti es, such as 2 ] i , enotional
or codathalogy of sevarali neuropsyshiedir @ndoneyredergensmtive 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 .
Ds- (D4, Ds) or the D~ (D2, D3, D4) families. D5 receptors have been shown 6 have

20 characteristic distribution in the cerebral dopaminergic systems. Namely, high
densities were found in certain limbic structures, such as nucleus accumbens and
islands of Calleja. Therefore, preferential targeting of the Ds receptors may be a
promising approach for more selective modulation of dopaminergic functions and
consequently for successful therapeutic intervention in several abnommalities, such as

25 schizophrenia, emotional or cognitive dysfunctions and addiction (Sokoloff, P. et al..
Nature , 1990, 347, 146; Schwartz, J.C. et al.: Clin. Neuropharmacol. 1993, 16, 295;
Levant, B.: Phatmacol. Rev. 1997, 49, 231), addiction (Pilla, C. et al.: Natui'é 1999,
400, 371) and Parkinson's disease (Levant, B. et al.: CNS Drugs 1999, 12, 391) or
pain (Levant, B. et al.: Neurosci. Lett. 2001, 303, 9).

30 The dopamine D2 receptors are widely distributed in the brain and are known
to be involved in numerous physiological functions and pathological states. D:
antagonists are widely used drugs as antipsychotics, for example. However, it is also
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et al.: NAWPYRH69 400, 371) and Parkinson's di seaperfibsianiossB. et al .
CNS Drugs 1999, 12, 391) or pain (Levant, B. et al.: Neurosci. Lett. 2001,
303. 9). 30 The dopanmi ne D2 receptokls are widely distributed in the brain
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(VWng289h, C. et al.: Neurosci. Biobehav. Rev. 2003, 27, 5 269.). The
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cogni hi‘ﬂfﬂy.i npai r ment acconpanyi ng schi zophrenia, mld-to-noderate cognitive

deficits, "denentia, psychotic states associated with denentia, psychotic
depressi on, ndni & fugheraaspett of dhdrasendrinverdionolt groddesi s iethetd of di sor der s

dyski ABalas CoRgfng whidhs fEGe ASHEE bl ARER 8 R Bihe oA der 1 i «
diisor eceptorsy farr exdrplet psydhosysd ¢4.9. sehigdphretiig schigeaffestiicodisoerg)et y, sexual
dysfunctign, sleep disorders, enesis, aggression, autism and drug abuse,
whi ch CPBAEYS slsapaiment acePmRaNYIRg asehizgrivenia, mikkto-mederte gagnitive
deficits, dementia, psychotic states associated with dementia, psychotic depression,
mania, paranoid and delusional disorders, dyskinetic disorders such as Parkinson's
disease, neuroleptic induced parkinsonism, tardive dyskinesia, eating disorders (e.g.
20 bulimia nervosa), attention deficit disorders, hyperactivity disorders in children,
depression, anxiety, 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 (l) and/or geometric isomers and/or
stereolsomers and/or diastereomers and/or salts and/or hydrates and/or solvates
25  thereof.
The invention also provides the use of a compound of formula (i) and/or
geometric isomers and/or stereoisomers and/or diastersomers 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 receptors especially
30 that of dopamine D3 and/or D, receptors.
A preferred use for Dg/D, antagonists with D3 preference according to the
present invention Is in the treatment of schizophrenia, schizo-affective disorders,

cognitive impairment accompanying schizophrenia, mild-to-moderate cognitive
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compound of formula () and/or geometric isomers and/or stereocisomers and/or

diastereomers and/or physiologically acceptable saits and/or hydrates and/or
solvates thereof and physiologically acceptable carriers.

20 The compounds of formula () of the present invention and/or geometric
isomers andf/or stereocisomers and/or diastereomers and/or physiologically
acceptable safts 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

25  accordingly.

The compounds of formula (I) of the present invention and/or geometric
isomers and/or stereoisomers and/or diastereomers and/or physioiogically
acceptable saits and/or hydrates and/or solvates thereof which are active when given
orally can be formulated as liquids or solids, for example syrups, suspensions or

30 emulsions, tablets, capsules and lozenges.

A liquid formulation of 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 generaily
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hydrates and/or solvates thereof in a steril aqueous carrier or parenterally acceptable
20 oil, for example polyethylene glycol, polyvinyl pyrrolidone, lecithin, arachis oil or
sesame oil. Alternatively, the solution can be lyophllised and then reconstituted with a
suitable solvent Just prior to administration.
Compositions of the present invention for nasal administration céntainlng a
compound of formula () and/or geometric isomers and/or stereoisomers and/or
25 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
or fine suspansion of the compound of formula () and/or geometric isomers and/or
stereoisomers and/or diastereomers and/or physiologically acceptable saits and/or
30 hydrates and/or solvates thereof in a physlologically acceptable aqueous or non-
aqueous solvent and are usually presented in a single or multidose gquantities in steril
form is a sealed container, which can take the form of a cartridge or refifl for use with

an atomising device. Alternatively, the sealed container may be a unitary dispensing
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physiologically acceptable salts and/or hydrates and/or solvates thereof for
20 transdermal administration include ointments, gels and patches. '
The compositions of the present invention containing a compound of formula
() and/or geometric isomers and/or stereoisomers and/or diastereomers and/or
physiologically acceptable salts and/or hydrates and/or solvates thersof are
preferably In the unit dose form, such as tablet, capsule or ampoule.

25 Each dosage unit of the present invention for oral administration contains
preferably from 1 to 250 mg of a compound of formuia (l) and/or geometric isomers
and/or sterecisomers and/or diastereomers 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 administration

30 contains preferably from 0.1 to 2 mg of 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 calculated as a free base.
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Receptor binding assays
20
1. Dg receptor binding
Binding assays were carried out on rat recombinant Dj receptors (expressed in
Sf9 cells) according to the supplier instruction (Packard BioScience, BioSignal
Packard Inc. Cat. No. 6110139, Technical Data Shest) using [®H]-spiperone (0.85
25 nM) as ligand and haloperidol (10 M) for determination of non-specific binding.

2. D; receptor binding
D, receptor binding assay was carried out as described by Creese et al.
(European Journal of Pharmacology 60:55-66, 1979) on rat brain striatal membrane
30  preparation using [*H)-spiperone (0.6 nM) as ligand. The non-specific binding was

determined In the presence of 1 uM (+)-butaclamol.
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T o o >200

2 ++++ + >200

4 +++ ++ >200

5 -+ ++ >200

6 -+ ++ §200

7 +H+ ++ >200

8 4+ ++ >200

19 ++++ -+ >200

16 e+ ++ >200

21 ++++ + >200

24 R ++ >200

29 ++ ++ >200

31 -t ++ >200

32 -+t ++ >200

33 -+ ++ >200

38 4+ ++ >200

42 A ++ >200




Conpound I G50 (nM

| C-50 (nM

| C-50 (nM

1 +++ ++ >200 2 ++++++ >200 4

++++ ++ >200— 5 ++++ ++ >200 6 ++++ ++ >200 7 +++ ++ >200 8 ++++ ++ >200
O ++++ +t+ >200 16 ++++ ++ >200 21 ++++ ++ >200 24 ++++ +i -
++ >200 31 ++++ ++ >200 32 ++++ ++ >200 33 ++++ +* >200 38 +++ ++ >200-

42 ++++ ++ >200 17

>200 29- +++

D3 D2 Alfa-1 Codpound IC-50 (nM IC50 (nM IC50 (nM

A48 ++++ +4+ >200 49 ++++ +

44+t 200 4B bbbtk 2200 A7 it 4 >D
>200 | 50 ++++ + PPBO0 51 ++++ ++pp200 Hal operilggfa.t ++ ++ A
++ >2Q§bm§€>l§ftﬁ“ jl%:rlgOJ(r;M;Hr o IC-50 (nM) IC-50 (nM)
44 -+ ;+ >200
45 +H+ ++ >200
47 4+ + >200
48 -+ + >200
49 -+ + >200
50 +H+ + >200
51 +td ++ >200
Haloperidol | + o+ ++
Aripiprazole | +++ + >200
Risperidone | ++ ++ +++
Olanzapine |+ + ++

. pi prazol e +++

+: 1C-50 is between 50 and 200 nM
++: IC-50 is between 10 and 50 nM
+++: IC-50 is between 1 and 10 nM
5 ++++ IC-50 is less than 1 nM
>200: 1C-50 value is higher than 200 nM

The most prominent side effects of the first generation antipsychotic
compounds (e.g. chlorpromazine and haloperidol) are the extrapyramidal symptoms

10

such as pseudoparkinsonism and tardive dyskinesia and the orthostatic hypotension.

The former two are the result of massive blockade of D2 receptors in the basal
ganglia whereas the latter is the consequence of antagonism of alpha-1 receptors.

Compounds in the above Table are highly or very highly potent ligands at Ds
receptors (IC-50 values are less than 1 nM or between 1 and 10 nM, respectively)

15

and moderately to highly potent ligands at dopamine D receptors showing 5 to 200

fold selectivity (selectivity: IC-50 for D divided by 1C-50 for Ds) over D2 receptors.
However, coupling the high or very high Dj affinity to the moderate to high D2 affinity
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Example 1
1-(2,3-dichlorophenyi)-[1,4]diazepine (starting material)
20

2.25 g (10 mmol) 1-bromo-2,3-dichloro-benzene was dissolved in dry toluene

(50 mi), 2.3 (11 mmol) of [1,4]diazepine-1-carboxylic acid tert-butylester was added

followed by 0.2 g BINAP (2,2-bis(diphenylphosphino)-1,1"-binaphtyl), 85 mg

tris(dibenzylideneacetone)dipaliadium(0) and 1.2 g (12mmol) sodium-tert-butoxyde.

25 The reaction mixture was refluxed for eight hours and filtered. The organic layer was

washed with water, dried and evaporated in vacuo. The residue was purified by

chromatography and deprotected at 10 °C using 20 ml ethylacetate saturated with

gaseous hydrochloric acid, the precipitate was filtered giving 2.1 g (vield: 75 %)
hydrochloride salt of the titie compound, melting at 182-3 °C.

30



The structure of all internediates and end products were elucidated by IR
15 NVR JYY2WEOLESct roscopy. Exanple 1 1-(2, 3-di chl oPEHHERM0SS 4] dl azepi ne
(starting material) 20 2.25 g (1Q _mmol) 1-brono-2, 3-di chl or o- benzene was

di ssol ved in dry toluene (50 m) 1923 (11 mmol) of

[1,4)dl az § carboxyllc acid tert-butylester was added followed by 0.2
g Bl NAP ( ,é%dl phenyl phosphi no)-1, 1' - bi naphtyl), 85 ny

tri smmmnzdmmam%mwﬁﬁbmv&md]élaieﬂnéﬂﬁmah

sodi umtert-butoxyde. 2 reaction m xture was refluxed I1‘]or ei ght hours
and pvcloénexul}-cmbamngaﬁddertawwlw (intersnastiat@) t h wat er, dried and evapor at ed
I n vacuo. The residue was purified by chromatography and deprotected at 10
Cusing 20, M ethylacetate saturated with gaseous hydrochloric acid, the
pseci pi t a0& gd2.5 mimaly efl 1¢2\3-dighBrabhgnyly-{ 4 iazépink) hydrgchloddd oandle salt of

e B 5. BN 3! hsh e oo O B ARy G004 000058
Tr angedtaldbhlyde [ wete?, &ssbl\rda G OdiBhie FoEthdiRx 485 df; [daﬁ] mla(-zesl Fnrﬁol)/' ]-ethyl]-

cycl ohexyl}-carbamc acid tart- but Iester@éjl nt er medi at e) (2.5 mmol)

of 11rqe2hsdamir@1was @ddedyihen 0,79 BB BYMelLs umowﬁc@tpmramrid@ wai; (2.5 mmol)
f ot | dehyd
e ¢ 29088 Fordoristicdahfthe Hpom MU0 s SR o ol RAREa amBRft 3 EOIVCE
vias gbeiﬂpet,aturb,eth;@ a0 % pOmssiumoaibosatei sotutian mwamxy%wggy\ﬁslmudad?s ngplde? _
t he reaction X I Wwas e r our s anpl en 10
P orpdiia: dloBic; Ader' VEs ispataed; et 4he shabartla] I Hviohn TDRGS T8 1) wae
addegyreci Tame WaBaBLysiafiesd flons as&BAMeé 8l give the i@ BEmprYandn @ gdyikRl: dryness in
vacuao. pr eci gl Late was recrystallized from acetonitrile to give the

t|t|§5e%%1)dmrm9_5 §-(yield: 85.8 %, mp.: 95-8 C. is Exanple 3
Trans-4-[2-[4-(2,3-di chioro- phenyl)-hexahydro-[1,4]di azepi n-1-yl]-ethyl]-

15 Example 3
Trans-4-[2-[4-(2,3-dIchloro-phenyl)-hexahydro-[1,4]dlazepin-1-yl}-ethyl]-
cyclohexylamine (intermediate)

093 g (21 mmol) trans-N-{4-[2-[4-(2,3-dichloro-phenyl)}-hexahydro-
20 [1,4]diazepin-1-yi]-ethyil-cyclohexyl}-carbamic acid tert-butylester was deprotected at
10 °C using 15 ml ethylacetate saturated with gaseous hydrochloric acld, after 4
hours the precipitate was filtered glving 0.91 g (yield: 98 %) dihydrochloride salt of

the title compound, melting at 260-6 °C.

25 Method A

Trans-1-{4-[2-[4-(2,3-dIchlorophenyl)-piperazin-1-yl}-ethyl]-cyclohexyl}-3,3-
dimethyi-urea (compound 1)
1.39g (3 mmol) trans-4-{2-[4-(2,3-dichlorophenyl)-piperazin-1-yl]-ethyl}-
cyclohexyl-amine trihydrochloride was suspended in dichloromethane (100 ml),
30 triethylamine (2.1 ml, 15 mmol) was added followed by 0.30 mi (3.3 mmol} N,N-
dimethylcarbamoylichloride. The reaction mixture was stitred for 48 hours at room



cycl ohex am ne |nterrred| ate) 0.93 g (2.1 mol)

trans- N EZ 3-dl chl oro- phenyl ) - hexahydr o- 20 PCT/HU2004/000056

[1, 4] di azepl n- 1 yi]-ethyl]-cycl ohexyl}-carbam c acid tert-butyl ester was
deprotected at 10 C using 15 nl e@fyl acetate saturated with gaseous
hydrochloric acid, after 4 hours the precipitate was filtered giving 0.91 ¢
(yi el @m@ga’%'e diejed.-othe ditraie was washed twith watere(Z sn@@unb), dried tandg at 260- 6

C. 25 ‘qu?ﬁﬁ

perazin- -y %ﬁﬁﬁecrﬁsﬁlhﬁné fyoé? @%ﬂ%nﬁp @ﬂoﬂgﬁg‘é %Mn(gaﬁ)"l 39g (3
ol ) 6% fye)nmeltmgzatpztaf ‘@&- dl chl or ophenyl ) - pi perazl n-1-yl]-ethyl}-

cycl ohexyl -am ne trihydrochl ori de was suspended in dichl oronethane (100 m),
30 triethylamine (2.1 m, 15 mmol) was added followed by 0.30 mM (3.3 mmol)
N, N di et hyl car banoyi chl ori de. The reaction m xture was stirred for 48 hours
ats room WMéthod/B12266 PCT/ HU2004/ 000056 20 tenperature, filtered. The
filtrate was washed with water (2 x 20 m), dried and evaporated |In vacuo.
Recr y tas-1-{442r[4-{2)Bdichlonophenydppiperaziniiiyll-etindjryeioHex P} 32ethyl- 65 %9,
rreltln at, 212-4 5 Method B

Tr ansYfea 4¢ r@p?grncfg) 3-di chl or ophenyl ) - pi per azi n- |

-yl]-et hyI C ex (SONBR

trans- 4- (2d ?iﬁ(y)? d?"ﬁldlgrgg %h)j?qag?ge@az nbﬁg?/ﬁ p@eﬁaﬁéﬂ}ﬁjyl Vs 'gﬁexyl am ne
was dcmemﬁammedugs dissolved imenyraicidorontetinane, (26tm))) aihyhgmyamae((ou to n,

d t t
£ & "Ry T8 5t e e Gt MotbisL Bt S0 Lo ek e i 1
vvatertort4tihmjr9rﬂm Bolhemtewwmrhwédew{sn?%cgmc VIhT@ms*xdlm Wai |sﬂr2ré§4fmﬁg\n§tefo 33 g, 65
i Nng, poi n 0 rans -
IchI g/&l‘} EWR?"%W%%F'&?PH giving; l?@ttﬁkﬂ GQERRUNGHESA 9~ é5§ ). dw[’lﬂﬂlflwplmr ea
(conp Q@ .56g (1.2 mol)
trans-4-{2-]4- (2 3-di chl orophenyl) - pi perazin-1-yi]-ethyl }-

15 Method C

Trans-1-{4-[2-[4-(2,3-dIchlorophenyi)-piperazin-1-yl]-ethyl]-cyclohexyi}-3,3-
dimethyl-urea (compound 1)

0.56g (1.2 mmol) trans-4-{2-[4-(2,3-dichlorophenyl)-piperazin-1-yl]-ethyl}-

20  cyclohexyl-amine trihydrochloride was suspended in dry dichloromethane (50 mil),

triethylamine 0.77 mi, 6 mmol) was added and 0.13g (0.44 mmol) triphosgene

dissolved in dichloromethane was dropped in. After one hour stirring at room

temperature dimetilamine hydrochloride (0.49 g, 6 mmol) followed by triethylamine

(0.84 ml, 6 mmol) was added and the stirring was continued for 20 hours. The

25  mixture was filtered, the filtrate washed with water, dried and evaporated in vacuo.

Recrystallizing the product from methanol gave the title compound (0.27 g, 52 %).
Melting point: 212-4 °C.

Applying one of the above procedures the following compounds were
30 prepared:



20 cycl ohexyl -am ne trihydrochioride was suspended in dr% di chi or onet hane
(50 M)Wologﬁf‘éﬁ?ﬁl amine 0.77 ml, 6 mml) was added affel/BU208400005644 mol )
tri phosgene dissolved in dichi or onet hane was dropped in. After one hour
stirring at room tenperature dine2ilanine hydrochloride (0.49 g, 6 mol)
fol | oned by triethylamne (0.84 m, 6 mol) was added and the stirring was
cont i nued fafs-L#- ﬁ?oMr@Sdhblomhﬁnxt)tmnerm1f-yl]-etkIIyE«tyclbhexyﬂ}I-(B-t rate washed
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| or opPeRYHYredi(Gampeuns 4), mefting: pajnt Zt&EDSChexyl} 3- nethyl -urea (conpound 3),

{TSSI atn!sn% {Io 2;’%1@41%;4 &cﬂ SFP@J%%W&HQHP%%%P&Q ﬁthiﬂ‘y‘b/?ba?mlr? cycl ohexyl }-3

pr opylkepropql-ireafeorupsurd) 5), nﬁlﬂnmnmozm-ao%i% 20 G
trans- 1- {4(4@4 di chl orop K - pi perazin-1-y I]-ethyl] cycl ohexyl } - 3-
i sopr opy| -8 t‘cﬁnﬁio@rﬁjdspiormetnv diepahyerol 1 Aldiazepie1-yi]-ethyl]-

oyel RaEFadniidnda Gatbal Bl e Bt 8ot 11876 e Y et
trans- 1- { 4rdr-1- {14-[22[,43(% dh @mmh)exwmmmﬁépmdwémw 1-yl']-ethyl]-

I 68-72 C
It?’)oa(rzl)s/c ﬂ?@"%ﬁ’ Qrd'(‘let@( ﬂ?%slﬂaammtni@ ]Qgeltoﬁgllni[ C}llcl ozexyl}

pyrrolidine-1-carboxam de npound 8), nelting point: 201-3

t r ans- N- { 4rgns-N-§4-{2[ te(aiwm roplﬂellv}')l-pipefeziahMlﬂ-e[fw]ét:]ydlommd} n- 1’ yl]-ethyl]

tc)r/glns&?@'g”[egyﬁ%{’gg@%@ﬂf"@%ﬁﬁgﬁﬁgﬁ@ Eﬁ%ﬁﬁg’l%u ethyl]-cycl ohexyl }-3, 3
AR tfé’%*ﬁ%‘ﬁ%ﬂﬁ@%@@@b%_ﬁﬂ{ovﬁb@zﬁpmy )Moyl } - 3- et hyl -

3- met )iaHik FONBRTLAL ¢ 195-8 C
t ranSM ?%#4 (2,3 dIaC or op%gé - pi pg'r azin-1-yl]-ethyl]-cycl ohexyl}-3
15 trans-1-{4-[2-[4-(2,3-dichlorophenyl)-piperazin-1-yl]-ethyl]-cyclohexyl}-3,3-

diethyl-urea (compound 10), melting point: 171-3 °C;
trans-1-{4-[2-[4-(2,3-dichlorophenyl)-piperazin-1-yl]-ethyl}-cyclohexyl}-3-ethyl-

3-methyl-urea (compound 11), melting point: 195-8 °C;
trans-1-{4-[2-[4-(2,3-dichlorophenyl)-piperazin-1-yi}-ethyl]-cyclohexyi}-3-

20  methyl-3-propyl-urea (compound 12), melting point: 137-9 °C;

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

(compound 13), melting polnt: 215-7 °C;
trans-N-{4-[2-[4-(2,3-dichlorophenyl)-piperazin-1-yl]-ethyl]-cyclohexyl}-

piperazine-1-carboxamide (compound 14), melting point; 293-6 °C;

25 trans-N-{4-[2-[4-(2,3-dichlorophenyl)-piperazin-1-yl])-ethyl}-cyclohexyl}-4-
methyl-piperazine-1-carboxamide (compound 15), melting point: 166-8 °C;
trans-N-{4-[2-[4~(2,3-dichlorophenyl)-piperazin-1-yl]-ethyl]-cyclohexyi}-
morpholine-4-carboxamide (compound 16), melting point: 201-3 °C;
trans-N-{4-[2-[4-(2,3-dichlorophenyl)-piperazin-1-yl]-ethyl}-cyclohexyl}-
30  piperidine-1-carboxamide (compound 17), melting point: 188-90 °C;



20 net hyl - 3-propyl -urea (conpound 12), nelting point: 137-9 C

trans- | -wwé-20080kAed 2, 3- di chl or ophenyl ) - pi per azi n- 1- yl pcEmU2D(4/080086 ohexyl } - ure
a (conmpound 13), nelting point: 215-7 C

trans-N-{4-[2-[4-(2, 3-di chl oropheny}) - pi perazl n-1-yl]-ethyl]-cycl ohexyl}-

pi perazl ne-1 -carboxam de (conpound 14), nelting point: 293-6 C 25

trans- N-{ 4-tfaAs{NW4-P2-B5-, S-alcplnepresimt) pipdraginazyiRethyllchehbxjij-4cycl ohexyl } - 4-
met hyl - pi per azi ne- 1- car boxani de (conpound 15), nelti ng poi'nt: 166-8 C;

Fr ans-h¥dpoxyepiperidine-1 cagbexandde fermpoundp i Ble Mmeting poipt: 1784880 - cycl ohexyl } -
nmor phol i ne- 4- car boxam de (conmpound 16), nelting point: 201-3 C;
trans-N-{4-[2-[4-(2, 3-dichl o rophenyl)-pi perazin-1-yl]-ethyl]-cycl ohexyl}-
30 piperidine-I|-carboxam de (conmpound 17), nelting point: 188-90 C, WO

2005/ 01226 = -1 2-[4-(2,

3-dichl or oa%gﬁ;;ﬁ § - pﬁg%gggﬂﬁﬁlfﬁ%iﬁﬁfp%éﬁuo@xyl }-4-

hydr oxy- pi peri di ne- 1- car boxam de (conpound 18), nelting point: 178-80 C
Aut omat ed parall el synthesis (general procedure)

. | of
trans- 4- { 2.0:%- (2NBOki ciof or drafteeAnd-j4-(3, élcbbﬂ'(?rpmeyﬁ]"gi@éfﬁr;}?}zj'Véoiﬁhﬂhexyl ami ne
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o]
i socya I'sot hiocyanat e cor;pound Wwas a he "m Xt ure was vi gorously
shakenrapproprdlte liseoyanafeher ssuthiecyanatess cemppumchivexs addadicTie niixtate efasn 1o

h . dded,to . th i nj lid and th 1 Xt ' I
ShakerVSUPUSFTIRKARC TR Jmsoliatt wa mpetraledin vRRIE of i Wk due, and
t hgy sohdxangasasiaddst to he\rafmathin @li&éﬁ!ﬂtﬁehﬂixﬁﬁ@%ﬂiﬁ&@ﬁﬁﬂyeﬁlakéﬁ férol | owi ng
conpounds.wereﬂ_ﬁrepar ed: WO 2005/012266 PCT/ HUJ20041000056° 23 nol Purity

conpouflimiputesd ha soivept was geaanted fioguihe solid residue, and the solid was dried
transly(etig- [4- (2, 3-Dichl oro- phenyl)

Applying the above procedures the following compounds were prepared:
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PCT/ 11U2004/ 000056 24 nol |Purity|conpound wei ght k' (HPLC lupa¢ Area%
methoxy-phenyi)-urea -
trans-1-Allyl-3-(4-{2-[4-(2,3-dichloro-
21 439,43 14,816 |96,25 phenyl)-piperazin-1-yl}-ethyl}-
cyclohexyl)-urea
trans-1-(4-{2-[4-(2,3-Dichloro-phenyl)-
22 535,62 15,901 199,52 |piperazin-1-yl]-ethyl}-cyclohexyl)-3-(2,4-
dimethoxy-phenyl)-urea
trans-1-(4-{2-[4~(2,3-Dichloro-phenyl)-
23 519,62 (6,092 |98,37 |plperazin-1-yl]-ethyl}-cyclohexyl)-3-(2-
ethoxy-phenyl)-urea
trans-1-Butyl-3-(4-{2-[4-(2,3-dichloro-
24 455,48 16,123 |95,02 |phenyl)-piperazin-1-yl]-ethyl}-
cyclohexyl)-urea
trans-1-(4-{2-[4-(2,3- chhloro-phenyl)
25 559,46 16,619 (94,62 piperazin-1-yi]-ethyl}-cyclohexyl)-3-(4-
trifluoromethoxy-phenyl)-urea
trans-1-Adamantan-1-yl-3-(4-{2-[4-(2,3-
26 533,696,324 [99,43 dichloro-phenyl)-piperazin-1-yll-ethyi}-
cyclohexyl)-urea
trans-1-(4-(2-[4-(2,3-Dichloro-phenyl)-
27 521,56 | 5,976 188,03 pipergzin-1-yl]-ethyl}-cyclohexyl)-B-(4-
methyisulfanyl-phenyl)-urea




trans-1 -Bi phenyl -2-yl-3-(4-{2-[4-(2,3 28 551,56 6,441 85, 42
dl chl or 8¥9 ?(94z¥§6pi perazin-1-yl]-ethyl}- cyci ohexyl ) PGFEZ2004/000056
trans-2-[3-(4-{2-[4-(2,3-D ichioro-phe nyl) 29 513,51 5,354 99, 3 piperazin-1

-yl ]-ethyl }-cycl ohexyl)-ureido]- 3-nmethyl-butyric acid nmethyl ester

trans-2-[3-(4-{2-[4-(2. 3-Di chlor #4phenyl) 30 533,50 6,161 96, 32

pi perazin-1-yl }-ethyll}-cycifoPasiy )- urei do] - benzoic acid nethyl |ester

trang- 943- oMMenyl ), 3- (%[4-(2, 3 31 50Q, 48 5,704 93,41

di ch| &P -R)‘Hﬁ@% imer a8 nd 1HALG dt hy11- cyci oNOR§F) - ur ea

trang-1-(4-{2-]4- Eﬁiﬂ:;_ D chll areattyeny! ) 32 565,55 5,694 93,74

pi petazinl.yll-ethylilcycl ohexyl V13- (3 4 5- trjnethoxy-phenyl)-lirea

trans-| - Cyci ohgxyl - 3{(4-{24[ 4- ( 2, 3trads-4RBiplsanyt-259-8-@92-4-(2,3-

di chi or o-fhenyl ERe Ln{d=vh] - ¢ - lohexyl) - ur

trang- 1- (F-{ 2- | ﬁsﬁég’ié%ﬁéhl é '}oi-bpheh{}mo}r%'ﬁﬁ%ﬁﬂ),'ﬁ'geézhT'yg%,t@g}'pi perazin-1

-yl ]1ethyl}-cy¢i ohexyl) - 3- [propyl {eysiehexyhansa 1- (4-{2-[4- (2,

3- D ¢hl-ero~pheid)—35—491.53 5,689 98 53 piperazin-1

-yl 1{et hyl }-cy¢l ohexyl ) - 3- |pheny! - iBN&grid44-{24ctd 3-Dichigearahanyh- 1

-yl - 3- (4-dp- [ 4 36,9249,/ 6§ 36, 832 ﬁz% -gthyl}- -ureido]-

di chl or o-ﬁenyl ¥%§g)er§’z§?n ?§’):/3I ]- ep‘?% - é)yglle(;tn)éll(w(jlgl?%xypou&?lgg] O

20050012266 PC[/ HU20Q4/ 000056 25 | Beméthyl-butwiic acidpuathyl esesrght k| (HPLC | upac
trans-2-[3-(4-{2-[4~(2,3-Dichloro-phenyl)-

30 533,50(6,161 96,32 |piperazin-1-yl]-ethyl}-cyclohexyl)-ureido]-
benzoic acid methyl ester
trans-1-(3-Cyano-phenyl)-3-(4-{2-[4-(2,3-

31 500,48 5,704 93,41 dichloro-phenyl)-piperazin-1-yl]-ethyl}-
cyclohexyl)-urea
trans-1-(4-{2-[4-(2,3-Dichloro-phenyl)-

32 565,55 |5,694 (93,74 |piperazin-1-yl]-ethyl}cyclohexyl)-3-(3,4,5-
trimethoxy-phenyl)-urea
trans-1-Cyclohexyl-3-(4-{2-[4-(2,3-

33 481,515,691 |99 dichloro-phenyl)-piperazin-1-yl]-ethyl}-
cyclohexyl)-urea
trans-1-(4-{2-[4-(2,3-Dichloro-phenyl)-

34 441,455,121 |96,93 piperazin-1-yl]-ethyl}-cyclohexyl)-3-
propyl-urea
trans-1-(4-{2-[4-(2,3-Dichloro-phenyl)-

35 491,53 [ 5,689 |98,53 piperazin-1-yl]-ethyl}-cyclohexyl)-3-
phenyl-thiourea
trans-1-Adamantan-1-yl-3-(4-{2-[4-(2,3-

36 549,65 | 6,852 |95,94 dichloro-phenyl)-piperazin-1-yl}-ethyl}-
cyclohexyl)-thiourea ‘




Area% trans-1
plper azi*KQ 2005

s

-tert-Butyl-3-(4-{2-[4-(2,3 38 471,54 5,634 97,03
di chl or o- phenyl ) - pi perazin-1-yl]-
-Benzyl -3-(4-{2-[4-(2,3-dichloro

yl }- cycl ohexyl)-thiourea
505, 56 5,909 99

phenyl ) - pi perazi n-1 -yl | - et HyPuritgy[cT 0 heXyT)-throurea trans-T

-(4-{2-4{6-§2 3 DIl Qr o phg neﬂ%‘& 0 521,56 5,77 94, 24 pi perazin-

_ylI ] -|t9rppound d P%? 1) K3- (|2 oxy- phenyl ) - tl#P8@rea trans-|

- But yil - 3- (4-{ 2- -@3‘?3-& CI‘IA),I‘e(ao/{;} 471,54 5,786 99

phenyl)-piperazin-1-Ml1-etfyv|}- clohexyl)-thiou rea trans-|

(|4] {|2- L4| (2, 3-|Di chl clr;)- phgnyl )-I zﬁaﬂﬁ-ﬂ,-@1{2514-'-{8,23-&%!6&)-9’1@%“)&2i I

-yl ]-lethyl y5cyd - 3- opyl -t hi ourea trans-1

Bendoyl ? 354Y {48080] 596V, 8R7E) o |pesngabstagh cysiobex)-o-

phenyl) - pi peragin-1-ylJ-ethyl}- c “e‘tﬁ&k?ééﬁbbn%hhi%ﬂréaea .

tran -[Q-(A-{?-[A-(?, 32-Di chl oro-phenyvl L. 44 501,52 5, 382 96,17 pi

-yl ] -let hyl } - cydl ohexyl ) - t Hi our ei ddjanadetericButyl-3t(4e{2+{4-(23+ er

trang-1-(4ng2-| A3 =GN he £ - 0

pi perjazi n- éyI ] ﬂgé %ﬁl Fgécé)acl %Zg’ yl )%%‘E’ﬁ%héﬁﬁﬁ@’&?%@ '3@?13%}8%'}'012

PCTI HU2004/ 000456 24 nol Rurity |[cyclohexyl)-thiourea
frans-1-Benzyl-3-(4-{2-[4-(2,3-dichloro-

39 505,56 (5,909 |99 phenyl)-piperazin-1-yl]-ethyl}-
cyclohexyl)-thiourea
trans-1-(4-{2-[4-(2,3-Dichloro-phenyl)-
40 521,56 5,77 |94,24 |piperazin-1-yl]-ethyl}-cyclohexyl)-3-(2-

methoxy-phenyl)-thiourea
trans-1-Butyl-3-(4-{2-[4-(2,3-dichloro-

41 471,54 15,786 |99 phenyl)-piperazin-1-yl]-ethyl}-
cyclohexyl)-thiourea
trans-1-(4-{2-[4-(2,3-Dichloro-phenyi)-

42 457,515,387 |96,79 |piperazin-1-yl]-ethyl}-cyclohexyl)-3-
propyl-thiourea
trans-1-Benzoyl-3-(4-{2-[4-(2,3-dichloro-

43 519,54 |6,459 (97,68 phenyl)-piperazin-1-yl]-ethyl)-
cyclohexyl)-thiourea :
trans-[3-(4-{2-[4-(2,3-Dichloro-phenyl)-

44 501,525,382 (96,17 |piperazin-1-yl]-ethyl}-cyclohexyl)-
thioureido]-acetic acid ethyl ester
trans-1-(4-{2-[4-(2,3-Dichloro-phenyl)-

45 443,49 (5,007 {99 piperazin-1-yi]-ethyl}-cyclohexyl)-3-ethyi-
thiourea

4-{2-[4-(2, 3-dl chi oro-phenyl)- 37 487,50 5,951 99
%t hyl }- cycl ohexyl ) - 3- et hoxycar bony PCTATU30p4/00685¢ r ans- 1

trans-|

1

perazin-1

266



conmpound wel(s:; k' (HPLC lupac Area% trans-|
- (4-{2- MO EPY8LERSChI or 0- phenyl ) 46 541,59 6,401 96, 2BCT/HU2004/000056

pi perazin-1-yl]-ethyl}-cycl ohexyl)-3- naphthalen-1-yl-th [ourea trans-I -te

rt-B
di ch

utyl - 3- (4-

Ia
Tt

Mn

(2-[4-(2,3 47
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pi pe
tran
phen
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T
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r aémgolrrtﬂ'
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-et ?ny
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7in-1-

rJvl A=, T S

SHB di
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455, 48, 5, 143 94, 98

! VAN - S-l
[ PRy | 48 475, 47 5, 481 05, 69

-3- phenyl -
Lhi or 0 49° 480 RS 201 94, 42
/clohexyl) urea

el 40 L CcCoCc 0N 70

tran
pi pe
tran

pi DI\J

-ﬁ\q 2=t
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5- [ 3464-{2
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5 anal ysi s
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Spiperazincby-etndocysiohexyl)-3-

phenyl-urea

he nol ecul ar
ntion tine |

49

489,49

5,491

94,42

frans-1-Benzyl-3-(4-(2-[4-(2,3-dichloro-
phenyl)-piperazin-1-y{]-ethyi}-
cyclohexyl)-urea

50

505,49

5,666

90,78

trans-1-(4-(2{4-(2,3-Dichloro-phenyl)-
piperazin-1-yl]-ethyl}-cyclohexyl)-3-(4-
methoxy-phenyl)-urea

51

10

485,46

4,754

97,78

trans-[3-(4-{2-[4-(2,3-Dichloro-phenyl)-
piperazin-1-y(}-ethyl}-cyclohexyl)-ureido]-

acetic acid ethyl ester

The LC/MS analysis were performed using an HP 1100 binary gradient

system, controlled by ChemStatlon software. HP dlode array detector was used to

acquire UV spectra at A = 210 nm. Analytical chromatographic experiments were

made on Discovery Cig-Amide, 5 cm X 4.6 mm X 5 um column with a flow rate of 0.8

ml/min for qualification (purity, capacity factor). All experiments were performed using

HP MSD single quadruple mass spectrometer equipped with an electrospray

ionisation source to determine the molecular mass.
[ K =tgp-to/ to tr = retention time

to = eluent retention time ]

K'= capacity factor



27 The A eluent was water containing 0.1 % TFA (Sigma, Germany), the B

el uent WR20058826ketonitrlle (Merck, Germany) contai RCREIUI0HMIPEA and 5% A
eluent. Gradient elution was used, starting with 100% A el uent and
processing to 100% B el uent over &7periode of 15 minutes. 5 Pharnaceuti cal
formul ations a) Intravenous |Injection Conpound of fornmula (1) 1-40 ng 10
Buf fer to Phe deelueniSuas watercontdinng 09l %aJEA (Sigma OGemhany)) thBd ekiendj enct i on

Conpo of @n (| =40 15 Buffer t Co-solvent to 5 nm
o T oS o, Bodtubiio Mtk Ceflinany Etaifing 034 3Fa SB3R A Suusrt.
hydr oxGrddiehy elutioniwets aset; istartisg witent00% Y bkight ¥n¥dr6asiity 1BBYOEL P | ncl ude
cycl od xtgi ns 20,(d1-$700 and co-solvents, such as propylene glycol,
pol yeteﬁ&ﬂn R¥ST R PerifdeRfd M . ¢) Tablet Conpound of formula (1) 1-40 ny
255D luent/Filter(my al so include cycl odextrins) 50-250 ng Binder 5-25 ng
D sintegrant (may al so Include cyclodextrins) 5-50 ng Lubricant 1-5 ng
Cycl odext r Phammaceutigpl formbulations: e. g. mycrocrystal line cellul ose, |actose
starch. Binder: e.g. polyvinylpyrrolidone, h yd roxyp ropy) meth ylce | |
ul ose. Disintegrant: e.g. sodiumstarch glycol ate, crospovi done.

a) Intravenous Injection

Compound of formula (1) 1-40 mg
10 Buffer topHca?7
SolvenYcomplexing agent to 100 ml

b)  Bolus Injenction

Compound of formula (1) 1-40 mg
15 Buffer topHca7
Co-solvent tos5mi

Buffer: suitable buffers include citrate, phosphate, sodium
hydroxide/hydrochloric acid.
Solvent: typically water but may also include cyclodextrins
20 (1-100 mg) and co-solvents, such as propylene
glycol, polyethylene glycol and alcohol.

c) Tablet _
Compound of formula (1) 1-40 mg
25 Diluen¥/Filter(may also include cyclodextrins) 50-250 mg
Binder 5-25 mg
Disintegrant (may also include cyclodextrins) 5-50 mg
Lubricant 1-5 mg
Cyclodextrin 1-100 mg
30 Diluent: e.g. mycrocrystalline cellulose, lactose starch.

Binder: e.g. polyvinylpyrrolidone,
hydroxypropylmethyicellulose.
Disintegrant; e.g. sodium starch glycolate, crospovidone.



WO 2005/ 012266 PCT/ HU20041000056 28 Lubricant: e.g. nmagnesi um stearate,
sodi um W@§P12266unar ate d) Oral suspensi on s ConpouRET/EU24/0080562 (1) 1-40
ng Suspending agent 0.1-10 ng Diluent 20-60 ng Preservative 0.01-1.0 ngy
Buffer to pH ca 5-8 10 Co-solvent 9840 mg Flavour 0.01-1.0 ng Col ourant
0.001-0.1 ng Suspendi ng agent:e.g. xanthan gum nycrocrystalllne cellul ose.
15 Diluent: e.g. sokLubricant: 0. uhagesiun pteasdtbysodirmistedryleser vative: e. g.
sodi um benzoate. Buffer: e. citrate. Co-solvent: e.g. alcohol, propylene
gl ycol , pol yethyl ene gl ycol , VB ®Edext ri n. WO 2005/ 012266 PCTI HU2004/ 000056
29 Wat we claim 1. A conpound of formula (1): C1 XIIN1RLI'NNn 115
RR H (lI) wherein

d) ° Oral suspension

5 Compound of formula (I} 1-40 mg
Suspending agent 0.1-10mg
Diluent 20-60 mg
Preservative 0.01-1.0 mg
Buiffer to pH ca 5-8

10 Co-solvent 0-40 mg
Flavour 0.01-1.0 mg
Colourant 0.001-0.1 mg

Suspending agent:e.g. xanthan gum, mycrocrystalline
cellulose.
15 Diluent: e.g. sorbitol solution, tipically water.

Preservative: e.g. sodium benzoate.

Buffer: e.qg. citrate.

Co-solvent: e.g. alcohol, propylene glycol, polyethylene
glycol, cyciodextrin.



R, and R2 represent Independently a substituent sel ected from hydrogen,
al kyl , Wk2905/912266ry| , cycl oal kyl, aroyl, or R and IQC'HHW“I“HPW%
heterocyclic ring with 1o the adjacent nitrogen atom X represents an
oxygen or sul phur atom nis an isydeger of 1 to 2, and/or geonetric isoners
and/ or_stereol soners and/ or diastereoners and/or salts and/or hydrates

and/ oWR#weelalmihereof . 15 2. A conpound as claimed in claim1, wherein R
and R2 represent independently hydrogen, or 20 CL.6 alkyl, with straight or
branched chain optionally substituted with one or nore Cl_e al koxycarbonyl,
aryl, or (Cl.e al koxyAzompouni-offorewutd iyl group, "or Rl and R2 may forma
heterocyclic ring with the adjacent nitrogen atom which my be saturated
or unsaturated optionally substituted nonocyciic or bicyclic ring, which
may contain further heteroatons selected fyomO0O, N, or S, or 25 C2.7 al kenyl
with 1 to 3 double bond, or WO 2005/ 012266™jCT/ HU2004/ 000056 30 a nono-,
bi- or tricyclic aryl optionally substi d with one or nore Cl1.6 al koxy,
trifluoro Cl4 al koxy, Cs_6 al koxyearigny :@. al kanoyl, aryl, Cl-6

al kyl t hi o, hal ogen. or cyano, or an optionglly substituted nono-, bi- or
tricyclic cycloagkyl upor_-Naneyl gfbup; X represents oxygen or
ofl to and/ or geonetric isoners and/or

sul phur atom  njsani :
st er eoi soNR;§ ap&(or : ereoners and/or salts and/or hydrates and/or
sol vat es theréli)f. 3.7A conmpound as clained in clains 1 and 2,

Ry

-

5
V)
wherein
R: and Rz represent Independently a substituent selected from hydrogen,
alkyl, alkenyl, aryl, cycloalkyi, aroyl, or Ry and Rz may form a heterocyclic ring with
10 the adjacent nitrogen atom;
X represents an oxygen or sulphur atom;
nis an integer of 1 0 2,
and/or geometric isomers and/or sterecisomers and/or diastereomers and/or salts
and/or hydrates and/or solvates thereof.
15
2. A compound as claimed in claim 1,
whereln
R4 and R represent independently
hydrogen, or
20 Cys alkyl, with straight or branched chain optionatly substituted with one
or more Cy.s alkoxycarbonyl, aryl, or (Cy. alkoxycarbony!)-C1.s alkyl group, or
Ri and Rz may form a heterocyclic ring with the adjacent nitrogen atom, which
may be saturated or unsaturated optionally substituted monocyclic or bicyclic
ring, which may contain further heteroatoms selected from O, N, or S, or
25 Cz.7 alkenyl with 1 to 3 double bond, or



wher ein and R2 represent mdependently hydrogen, or 15 Cl1.6 alkyl, with
strai ghtWBPo%f”éﬁ?%ed chain optionally substituted wi tACTEHR00400056 0" C1 6

al koxycar bonyl, phenyl or (Cl$ al kd ycar bonyl)-Cl1.6 al kyl group or Rl and
R2 may form a heterocyclic ring with the adjacent nitrogen atom which may
be saturated optionally by Cl$ al kyl or hydroxy substituted nonocyclic

ring, which may contain further heteroatons selected fromO or N, or 20 C2.7

al kenyl with 1 d@mm-bbnndr trmycltmamyy()pttwanpahbshiwtegmmonmoﬂ moed Cys-
substituted re Cl- G tri oro-Cl. 6 al koxy, j-6

al koxycar boﬁmoxy'cg'% 05? HoAKOXYy (116 @?@"%&T [ 676 ﬂ'éﬁ’l?é!lena%'f é}rfano; or
cycl ohexyl afyRsia"Ralbyén BF &ytho, OF 25 benzoyl group; X represents oxygen or
sul phur atom "- n Is an int'eger of 1 to 2, and/or geonetric isomers and/or

st er eoi somer s anGV'@Pt'Qﬂﬁilytsé'bé'ﬂHtﬁdé'n@nﬂj/@rOBEPY@'C plgativl 9rpuPRres and/ or
sol at es t her eof o?P A conpound as clainmed in any of clainms 1 to'3,
wherein R, and Ra %re ent independently hydrogen, or WO 2005/012266
PCT111U2004DO@®(E&EntSSQX}©Bn6)raulp}'Huraiotm straight or branched chain

optionalily subst. Cl$ al koxycarbonyl, or phenyl or R and R2
formwth tﬁeggg "é%ghfg gen atom an optlonal ly by C1-6. al kyl or hydroxy

subst i tardask @eﬁmeﬂncdsamrsoaﬁ@/ba@téreonsome&eandibnenasmraamarmbnwer 'sahg; 5
allyl; phenyl optiona]ly substjtuted with one or nore C $ al koxy, cyano or
Cl. 6 aﬁp rates ang)or Lolvatos thereof.
10
3. A compound as claimed in claims 1 and 2,
wherein
R; and R; represent independently
hydrogen, or
15 C1.6 alkyl, with straight or branched chain optionally substituted with one
or more Ci.¢ alkoxycarbonyl, phenyl or (C1. alkoxycarbonyl)-C1.g alkyl group or
R1 and Rz may form a heterocyclic ring with the adjacent nitrogen atom, which
may be saturated optionally by Ci5 alkyl or hydroxy substituted monocyclic
ring, which may contain further heteroatoms selected from O or N, or
20 Co-7 alkenyl with 1 double bond, or _
phenyl or naphthyl group optionally substituted with one or more Cig.
alkoxy, trifluoro-Cy¢ alkoxy, Cig alkoxycarbonyl, Ci.s-aftkanoyl, aryl, Cis
alkylthio, halogen or cyano; or '
cyclohexyl or adamantyl group, or
25 benzoyt group;
X represents oxygen or sulphur atom;
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.
30 4 A compound as claimed in any of claims 1 to 3,
wherein
R; and R; represent independently
hydrogen, or



cycl ohexyl; X represents oxygen or sul phur; 10 n is 1, and/or geonetric
i soners WRAPEH012266r eoi somers and/ or di ast er eonrer s andfGVHEAP4/0056nd/ or
hydrates and/or solvates thereof. 31 A conpound selected fromis
trans-1-{4-[2-[4-(2, 3-di chl orophenyl ) - pi perazin-|-yf-ethyl]-cycl ohexyl}-3-
met hyl -urea, ‘trans- | -{£4-12-[4-(2, 3-dichl,orophenyl)-piperazinp-
_yil-ethyl]- cyc@&m@@ﬂ'ﬁ'ﬁtkﬁ‘{im rafichgd © 2ip gpdonatty SuBLGHed Mt &,

-{4-[2-] I4- aikoxycatisdHynr sritRinyl or Ri BAA 3% forrh with! theeddjatdit Hivdgdrestshd - 3-  20.

i sopropyl -urea, - . . . X

t r ans- 1- { 4ap optianaby 1y4iCotl alkgpAeydioyesdiefitited PviQiidnge RiPeRZIpe] - et hy! | -
cycl ohexyl z < A -1

-{4-(2-[ 4- @%g&hgﬁﬁlﬁﬁgﬂg{ﬁy - hexahydro[ 1, 4] di azepin-1 -yl]-ethyl]-

cyol ohexyl) - 3, lylim et hyl -urea, 25

rans- N (4-1 2 [ 4348 8o il ol QAN i R B Hrd i), By 676L0ney! ) -

pyrrolid ine-1-

trans- N-{ 4alkanbyt; (2, 3- di chl orophenyl ) - hexahydro[ 1, 4] d i azepi n-1-yl]-ethyn-
cycl ohexyl }-pyrrolidi ne-1-carboxam de, trans-1
-{4-[2-[4- (2, 3-OMCkheFopheny! ) - pi pe razi n-1 -yl]-ethyl]-cycl ohexyl}-3,3- 30

di et hyl - ur Rgap\ReRisRYEer P Sulpkd: 11U2004/ 000056 32 trans-1
-{4-[2-[4-(2, 8 di chl of dphenyl’) - pi perazi n-1-yl ]-et hyl ]-cycl ohexyl }- 3-
metthyl - 3- pPep¥l -u rea; trans-1

-{4-[ 2Z3d{+4+ h - C).C - urea;
tEan[s-?addgb b@?ﬁ% %‘%‘%’f%ﬁ’ﬁ%%%%ﬁ%ﬁ‘?ﬁ%@p%“%% g}ﬁ%@éﬁ&é %@@?%%@}6‘1 ohexyl} s
pi per aand/or-Hydredand/or salvatbs thesedf: { 4- [ 2- [ 4- ( 2,
3-di chl orophenyl ) - pi perazin-1-yl]-ethyl]-cycl ohexyl)-4-
met hyl - pi per azi ne-1 - car boxam de;

5. A compound selected from

15 trans-1-{4-[2-[4-(2,3-dichlorophenyl)-piperazin-1-yl]-ethyl]-cyclohexyl}-3-
methyl-urea, -
trans-1-{4-{2-[4-(2,3-dichlorophenyl)-piperazin-1-yl]-ethyl]-cyclohexyl}-3-
propyl-urea,
trans-1-{4-[2-[4-(2,3-dichlorophenyl)-plperazin-1-yl}-ethyl]-cyclohexyi}-3-
20 . isopropyl-urea,
trans-1-{4-{2-[4-(2,3-dichloropheny!)-hexahydro[1,4]diazepin-1-yi}-ethyl]-
cyclohexyl}-3-ethyt-urea, . . .
trans-1-{4-[2-[4-(2,3-dichlorophenyl)-hexahydro{1 ,4]diazepin-1-yl]}-ethyl}- -
cyclohexyl})-3,3-dimethyl-urea,

25 trans-N-{4-[2-[4-(2,3-dichldrophenyl)-piperazin-1 -yll-ethyl}-cyclohexyl}-
pyrrolidine-1-carboxamide, _ ' ‘
frans-N-{4-[2-[4-(2,3-dichlorophenyl)-hexahydro[1,4]diazepin-1-yl]-ethyl}-
cyclohexyl}-pyrrolidine-1-carboxamide,
frans-1-{4-[2-[4-(2,3-dichlorophenyl)-piperazin-1-yl]-ethyl]-cyclohexy!}-3,3-

30 diethyl-urea;



trans- N-{4-[2 [ 4- (2, 3-di chl orophenyl ) - pi perazin-1-y[]-ethyl]-cycl ohexyl}- no

rp ho | 0—% ca rboxamid e; 10
trans- N gfz'f pal PJ“(Z 3-di chl orophenyl) - pi perazin-1 yIPFT@{IH%"PO@%I ohexyl } -

plperi di ne-|1 -carboxam de;
trans-N-{4-[2-[4-(2, 3-dichl orophenyqz) pi pera2| n-1-yl]-ethyl]-cycl ohexyl}-4-

hyd t -

i E’%fv%‘i'aﬂia&sﬁ%é@ﬁﬁ bBprilaepizn1yDetebgrdohsliohexyl } -3, 3- |5
di met h}dth*ﬂgﬂﬁm pyrarea; | -{4- [2 [ 4- (2, 3-di chl orophenyl ) - pi perazin-|

-yl]-eth -cycC ohexyl}-3 ethyl- urea, trans-|

(4h{ 2- [4h(ran81 dﬂtf&l[ﬁt(%%dl@‘ﬂcﬂbphammbplperamm-yl]-]etlwlhwc]elwvll}-@i’@syI) 3-(2-
nmet hoxy-p

C(4-{2-[ 4- ?Q"%{{k%ﬂﬁﬁr@a@ %&Et i ?‘Sﬂﬂép&?r@mﬂSMUIQ"BYWT&}Y‘}'O'@M}ohexyI) 3-(3-

el hoxipepaanyH ) cab®@mide;
trans-1-allyl-3-(4-{2-[4-(2, 3-di chl oro-phenyl)-pi perazin-1-yl]-

thyl }- h I
1 y1 ] ot oA e B Rl Bt o L R SR BE Y . 7
- ( 4- { mdthyl{pipararineHl-carbexdmidg| ) - pi per azi n- 1-yl ] - et hyl } - cycl ohexyl ) - 3- ( 2-
et hoxy- phenyl ) -urea, WO 2005/012266 PCTI HU2004/ 000056 33 trans-1

- but yl - 3- ( #ah@N-{@-[244323-gibhiBFophehpplperadimeifizétAyilcydibheaédly | } - cycl ohexyl) -

ur ea, .

t r ans Marpholine-4-gagbpxamifiez h| or o- phenyl ) - pl per azl n- 1-yl ] - et hyl } - cyci ohexyl ) - 3-
(4- trifl wuoronethoxy-phenyl)-urea, 5 trans-1

- ddamant anirang-N-{3-[244{(2,F-diciilprcphenyglivpipecazirré ryWiFthyli-pyclotexyl}t - vl | - et hyl } -

cycl o?)ex | } urea —

trans 19%9"{92 'Pﬂrb@a@'% chI or o- phenyl ) - p| pera2| n 1 yI ]- et hyl } - cycl ohexyl ) - 3-
(4- methylsu |.JZ ) urea, a -2-yl-3-(4-{2-[4-(2,

3-di chl or offﬁﬂ%}w{‘]‘y p[ﬂd@ 'Phlomppylirplgerqzln 1-yl] ethyl]-cyclohexyl} -4-

hydroxy-piperidine-1-carboxamide;
trans-1-{4-[2-[4-(2,3-dichlorophenyl)-piperazin-1-yl]-ethyl]-cyclohexyl}-3,3-
15 dimethyl-urea,
trans-1-{4-[2-[4-(2,3-dichlorophenyl)-piperazin-1-yi]-ethyl}-cyclohexyl}-3-ethyl-
urea,
trans-1-(4-{2-[4-(2,3-dichloro-phenyl)-piperazin-1-yl]- ethyl}-cyclohexyl)-s (2-
methoxy-phenyl)-urea,
20 trans-1-(4-{2-[4-(2,3-dichloro-phenyl)-piperazin-1-yl]-ethyl}-cyclohexyl)-3-(3-
methoxy-phenyl)-urea,
trans-1-allyl-3-(4-{2-{4-(2,3-dichloro-phenyl)-piperazin-1-yl]- ethyl}-cyclohexyl)-
urea,
trans-1-(4-{2-[4-(2,3-dichloro-phenyi)-piperazin-1-yl}-ethyl}-cyclohexyl)-3-(2,4-
25  dimethoxy-phenyl)-urea,
trans-1-(4-{2-{4-(2,3-dichloro-phenyl)-piperazin-1-yl}-ethyl}-cyclohexyl)-3-(2-
ethoxy-phenyl)-urea,



to cyclohexyl) urea

trans- 2- S EZ 4- (2, 3-di chl or o- phenyl ) - pi perazi n-1-yl ] -ethyl }-cycl ohexyl)
- urei dol?3 'I:I@ -butyric acid nethyl ester, PCT/HU2004/000056
trans-2-[3-(4-{2-[4-(2, 3-di chl oro-phenyl) - pi perazi n-1-yl]-ethyl}-cycio

hexyl ) - ureido]-benzoic aCI d net hyl33ester, 15

trans-1-(3-c I 4-{2-[4-(2, 3-dl chl oro- phenyl ) - pi perazi n-1-yl]-et
hyl 1. cycl gﬁég(g,%ﬁﬂ é (35 5 horo-pharyi) pinerasin i-yatil. cyclohexyl)-
transyyegd 4-{2-[4- (2, 3-di chl oro- phenyl) - pi perazi n-1-yl ] -et hyl } cycl ohexyl ) - 3-(
3,4,5- trinethoxy-phenyl)-urea, trans-1

LCp! pheae  4slE ko SouBE A DA ILAR RS Rl g - 2
r azi nirffluprdmethbxy-phepy)-oteaxyl ) - 3- propyl - ur ea,
trans-1-(4-{2-[4-(2, 3-di chl oro-phenyl) - pi perazl n-1

-yb t hyl Iadamarit -3-ylpH@A2 4 B alksHisro- Plser
-zld}em:ntzl }rans*-d 3-(4- {azn [ ﬁ#z( qgtgl-lc(:%l or o- pﬁeﬁﬁ‘?ln?nm pe§29|1nyl] ethP/]) et hyl } -
cyci of'?lé‘?t@ﬁI XVJ h“rpﬁur ea,

t I h I th h 1) - 3-
et hoxycar bR HAGIH 6 dReSIah B e DAk pbweyDoDes -t
transrﬂethﬂéﬁlfé?m—p!heﬁyi)(-ﬁreQZ [ 4- (2, 3-di chl oro- phenyl) - pi perazin-1 -yl]-ethyl)-

cycl o hexyl)-thiourea, trans-1 -be

nzyl - 3- (4- §2nk4- &@Ie%yﬂzryanm@w@wcmweﬂr%ww plserhdinatigbhyneye! o

hexyl ) -t hi our ea,
trmnscyclghexyk)-tprea(z 3-di chl oro- phenyl) - pi perazin-1-yl]-ethyl }-cycl ohexyl) - 3-
(2- met hoxy-phenyl)-thiourea, trans-1

- but yl - 3- (Fah22f[3-(44234G2, BI:dlccm«n'om’lmnyI) -pineraein-d zyl Rethyljcyelohém)} - cycl ohexyl ) -
t hi ourea I chl or o- phenyl) - pi pe
razi nY€ 9?]]t'é eﬁlg,;?l}ba@gbmg'&ﬁjy?gdt f'o propyl -t hi our ea,
trans-2-[3-(4-{2-[4-(2,3-dichloro-phenyl)-piperazin-1-yl]-ethyl}-cyclohexyl)-
ureido]-benzoic acid methyl ester,
15 trans-1-(3-cyano-phenyl)-3-(4-{2-[4-(2,3-dichloro-phenyl)-piperazin-1-yi]-ethyl}-
cyclohexyl)-urea,
trans-1-(4-{2-{4-(2,3-dichloro-phenyl)-piperazin-1-yl]-ethyl}cyclohexyl)-3-(3,4,5-
trimethoxy-phenyl)-urea,
trans-1-cyclohexyl-3-(4-{2-[4-(2,3-dichloro-phenyl)-piperazin-1-yl]-ethyl}-
20 cyclohexyl)-urea,
trans-1-(4-{2-[4-(2,3-dichloro-phenyl)-piperazin-1-yl]-ethyl}-cyclohexyl)-3-
propyl-urea,
trans-1-(4-{2-[4-(2,3-dichloro-phenyl)-piperazin-1-yi]-ethyl}-cyclohexyl)-3-
phenyi-thiourea,
25 trans-1-adamantan-1-yl-3-(4-{2-[4-(2,3-dichloro-phenyl)-piperazin-1-yl]-ethyl}-
cyclohexyl)-thiourea,
trans-1-(4-{2-[4-(2,3-dichloro-phenyl)-piperazin-1-yl]-ethyl}-cyclohexyl)-3-
ethoxycarbonyl-thiourea,



trans-1-benzoyl - 3- (4-{2-[4- (2, 3-di chl or o- phenyl | pe razin- - et hyl
trans-[ 3- (4 (2-[4-(2, 3- di chl or o- phenyl ) - pi perazi n-1-yl]-ethyl }-cycl ohexyl) -
t hi ourei do]-acetic acid ethyl este,z3yq 15

trans-1-(4-{2-[4-(2, 3-di chl oro-phenyl ) -pi perazi n-1-yl]-ethyl }-cycl ohexyl) - 3-
et hyl - t hi pansttert-butyl-3-(4-{2-[4-(2,3-dichloro-phenyl)-piperazin-1-yl]-ethyl}-

trans- léhen&ﬁ_tb 2 3-di chl oro- phenyl) - pi perazin-1| - ﬁl et hyl }-cycl ohexyl ) - 3-

napht F¥4¢ oul %’ourea
trans-1-tert-butyl - 3-(4- di chl or.o- phen | perazin-1-yl]-ethyl
20 cycl ohe%§n5-] -3((4-{{2-[4-(2 é—dlchloro~phenyl) plperaz%\-%-ylo eEt)hyI - yi- yi}-

”anscﬁcl&l‘?eiyﬂ“thﬁufe?a 3-di chl oro- phenyl) - pi perazin-1-yl ] -et hyl }-cycl ohexyl) - 3-
phenyl = ur ea, ‘trans-1

- benzyl -3 né-ﬁ&-‘ﬂ%-g@ (S3UicHI BLgHeR): %&aﬂ?ﬁﬂ%ﬂﬁ&th{?ﬂ-ey@ibﬁm&ﬁ)@’tz}

cyclohexyl
t r ans metliakytphgnyh){tBipGredi, chl or o- phenyl ) - pi perazi n- 1-yl ] - et hyl } - cycl ohexyl ) - 3-
(4- met hoxy-phenyl)-urea,

t r ans{ 3- ( 4#rgAs-) buf@-3 4[24} (83=d Iphloryyphenyl) fiperazin- fhylj-einyijtdyglohegyis| ohexyl ) -
ureld ié&r%gt Ic acid ethyl ester, WD 2005/012266 PCTI HU2004/ 000056 35
trans- '

-(4-{2-[4-(2, 3-di chl | oh 1)-3-(2-
m(et hgxy[ph %‘ﬁgg E% 3%%’0 R&IE aﬂzérﬁnzin'ﬂyﬂi‘%tﬁy&y élBh : (r) -e);;?/p)erazfn 1
- \ibl - %‘gﬁgl}h‘ ohexyl) 3-(3- met hoxy-phenyl)-urea, s trans- 1

-al lyl-3- ?‘Y@F4 (2, 3-di chl oro-phenyl ) - pi perazin-1 -yl]- et hyl } - cycl ohexyl ) -

urea, tran g | L
-yl ]-ethyl aé?xé'fb??ﬂé%%( {%([% (%(ﬁgfcﬂlroﬂ) Pﬁ 53 ﬁlﬁ@l‘aQﬁf ?Wﬂ t rans-1
- (4- { 2y¢lohgxy))3thiducdd, or o- phenyl ) - pi perazin-1 -yl ]- et hyl } - cycl ohexyl)-3-(2- 1o
et hoxy- phenyl )-urea, trans-|
- but yl - 3- ( #ah43-t-{2432¢8-dichloro-phemyi)ypiperazinet-gitiethyl}-eycldhesyihry | } - cycl ohexyl ) -
thioureido]-acetic acid ethyl este,r
15 trans-1-(4-(2-[4-(2,3-dichloro-phenyl)-piperazin-1-yl]-ethyl}-cyclohexyl)-3-ethyl-
thiourea,
trans-1-(4-{2-[4-(2,3-dichloro-phenyl)-piperazin-1-yl]-ethyi}-cyclohexyl)-3-
naphthalen-1-yl-thiourea,
trans-1-tert-butyl-3-(4-{2-[4-(2,3-dichloro-phenyl)-piperazin-1-yl]-ethyl}-
20  cyclohexyl)-urea,
frans-1-(4-(2-[4~(2,3-dichloro-phenyl)-piperazin-1-yi]-ethyl}-cyclohexyl)-3-
phenyl-urea,
trans-1-benzyl-3-(4-{2-{4-(2,3-dichloro-phenyl)-piperazin-1-yl]-ethyl}-
cyclohexyl)-urea,
25 trans-1-(4-{2-[4-(2,3-dichloro-phenyl)-piperazin-1-yl]-ethyl}-cyclohexyl)-3-(4-
methoxy-phenyt)-urea,
trans4{3-(4-{2-[4-(2,3-dichloro-phenyl)-piperazin-1-yl]-ethyi}-cyclohexyl)-
ureido]-acetic acid ethy! ester,



urea, trans-| - (14-{2-[4-(2, 3-di chl or o- phenyl ) - pi perazin-1

-yl ] - et hyYQ2003/Q42266cx v ) - 3- (4- trifl uor onet hoxy- phenyl PCTrHE2004/069086r ans- 1
-adamantan-1 -yl -3-(4-{2-[4-(2, 3-di chl oro-phenyl)-piperazin-1 -yl]-ethyl}-
cycl ohexyl)-urea, trans-1 -(4-{2-[4 {2, 3-di chl or o- phenyl) - pi perazi n-1
-ylj-ethyl}-cycl ohexyl)-3-(4- net hyij hi o- phenyl )-urea, trans-1

- bl phenyl - 3rafis=-13eAl - Ai Qphi e RE L AT HAS -ethyl}- 20
cycf’oﬁgi%?faﬁ’?é’af“‘ el o e B R e AR B RL, 2ol 1

-yl ] - enathoxy-phendhdsied ) - urei do] - 3-met hyl -butyric acid nethyl ester,
trans-2-[3-(4-{2-[4-(2, 3-dl chl oro-phenyl) - pi pe
razi n- 1- y| Jtrasstiy(4-{2eige(RcBrdichlofo-pbemyl)dpipetazinz biylj-ethyil)dcyniahaxyl)-8sBer , 25

t =3 = 1)-3-(4-{2-[4-(2, 3-dichl - phenyl) - pi in-1-yi]-eth
e pRPRREBDRRAGEER, | P he. 17 (AL 2. (47 2. a i chl or o pheny 1) -pi per ai b1

;Dyl /;_Btz8%L}t@%@é&%ﬁé%&{gqﬁzfﬂ’-cﬁéhlgFo'-&?etng Xpre"er‘ﬁH%'&n%{h% -cyc ohg)?y )§/ 012266
t rans-ureaycl ohexyl - 3- (4-{2-[4- (2, 3-di chl oro-phenyl ) - pi perazin-1-yl]-ethyl}-
cycl ohexyl ) -urea

trans- 1- ( 4-tia?ws[14€4(é&r@=(éi.:?Bicﬁlbfb-ﬁH&Wﬁip@ﬂaﬁl‘hﬂﬁ?']%tﬁk{l}yéﬂctdﬁeWIb-E(Q)@' ohexyl) - 3-

phenyl -t hi our ea,
t r ans-$IGNORIANGAYN-8a,3- (4- { 2- [ 4- (2, 3- di chl or o- phenyl ) - pi per azi n- 1-yl | - et hy
| }- cycl ohexyl)-thioure

trans- 1-( 4-t{@st14(4(-{2,-Be(&?’%ﬁicblom-phetm-pippnapbrhxl]-:etrwl}yttsaclcdrteuylb-p-(e;/c| ohexyl ) - 3-
t = fhl :
fr@ﬁgy@ﬂ@gﬁ%onﬂ)%ﬁgf ?Z- {2-[4-(2, 3-di chl oro- phenyl ) - pi perazin-1-yl]-ethyl}-

i 0 cycl ohexyl -gFi ) 1 ; .
eyl -5 (s Ut s WEsed R b harempenvispiperaz-til-ethyi-oolpy-
cycl ohgrgg] ) -t hi our ea,
trans-1-(4-{2-[4-(2,3-dIchloro-phenyl)-piperazin-1-yl]-ethyl}-cyclohexyl)-3-(4-
trifluoromethoxy-phenyl)-urea,
15 trans-1-adamantan-1-yl-3-(4-{2-[4-(2,3-dichloro-phenyl)-piperazin-1-yl]-ethyl}-
cyclohexyl)-urea,
trans-1-(4-{2-[4-(2,3-dichloro-phenyl)-piperazin-1-yl}-ethyl}-cyclohexyl)-3-(4-
methyithio-phenyl)-urea,
trans-1-biphenyl-2-yl-3-(4-{2-[4-(2,3-dichloro-phenyl)-piperazin- 1-yl]-ethyl}-
20  cyclohexyl)-urea,
trans-2-[3-(4-{2-[4-(2,3-dichioro-phenyl)-piperazin-1-yl}-ethyl}-cyclohexyl)-
ureido]-3-methyi-butyric acid methyl ester,
trans-2-[3-(4-{2-[4-(2,3-dichloro-phenyl)-piperazin-1-ylJ-ethyl}-cyclohexyl)-
ureido]-benzoic acld methyl ester,
25 trans-1 -(3-cyano-phenyl)-3-(4-{2-[4-(2,3-dichloro-phenyl)-pipel;azin-1 -yl]-ethyl}-
cyclohexyl)-urea,
trans-1-(4-{2-[4-(2,3-dichloro-phenyi)-piperazin-1-yi]-ethyl}cyclohexyl)-3-(3,4,5-
trimethoxy-phenyi)-urea,



trans- 1-
(2- meth

trans-1-butyl -

exyl)- thiourea,

4-{2-[4-(2, 3-di chl oro- phenyl ) - pi perazin-1-yl]-ethyl}-cycl ohexyl) - 3-
92%@W6 -thiourea, 15 PCT/HU2004/000056

3-(4-{2-[4-(2, 3-di chl oro-phenyl) - pi perazin-1-yl]-ethyl }-cycl oh
36

trans-1-(4-{2-[4-(2, 3-di chl oro-phenyl ) -pi perazi n-1-yl]-ethyl }-cycl ohexyl) - 3-
propyl -t hi dtar@al-cyci@tnmwl -3-(4-{2-{4-(2,3-dichloro-phenyl)-piperazin-1-

e

cycl oh
trans-(3-(4
t hi our ei do]
trans-

n- 1-yl

napht hal en- 1
1- t er t CYs@RExy!

¥I]-ethylf}]-
4 (2 3-di chl oro- phenyl) - pi perazin-1-yl | -ethyl}- 20

s { ?%%@3@%3% SharnplbeRiAnd SRt etyii-dydonaat-g. <Y ¢! Onevh)-

[llhérﬁrlfl'ﬁodréa(Z 3-di chl oro- phenyl) p i perazl
et hyl }-cycl ohexyl)-3-ethyl- thiourea, 25

trans-1- (4- ﬁ%&ﬂasamanﬁlnchyps R4-PAROY, 3-cRNRRS-BRbAY-pibelazt- T ftefiyif! Ohexy!) - 3-

I our ea

é‘WﬂU@ETM (2, 3-dichl oro-phenyl)-piperazin-1 -yl]-ethyl}-

cycl ohexyl)-urea, WO 2005/012266 PCT/ HU2004/ 000056 37
trans- 1- ( 4-Hans w4-{2-1-¢8, iabiasophenyl)- pipptazin-tyijetiyltycichdxyl)I3-cycl ohexyl ) - 3-

i{ﬁﬁg@ﬂ/‘?o@l tho'“«frfa[4 (2, 3-di chl or o- phenyl ) - pi perazi n-1-yl]-ethyl }-

phenyl
trans-
cycl ohexyl)
trans-1-(4-
(410 meg

trans-[ 3-(4-
ur ei do] - acefars- RBbRzyRBIML2gR (2 13-dignef @ﬁhéiﬁls)faﬁéeghﬁnlﬁgffg gand/ or

stereoi soners and/ or diastereoners and/ or

traftsy TarBbuly %42, Arsigiorohery kpiPRrazin VIRHYI - cycl ohexyl ) - 3-

M-tiflotivel) - U re a,

-[4- (2, 3-di chl oro- phenyl ) - pi perazi n-1-y1] - et hyl }-cycl ohexyl ) -

hydr at es and/ or

sol vat elahexyl-dhiourea, A process for preparing a conmpound of formula (1): rN

c

15

X N C1

trans-1-(4-{2-[4-(2,3-dichloro-phenyl)-piperazin-1-yl]-ethyl}-cyclohexyl)-3-(2-
methoxy-phenyi)-thiourea,

trans-1-buty!-3-(4-{2-[4-(2,3-dichloro-phenyl)-piperazin-1-yl]-ethyi}-cyclohexyi)-

thiourea,

frans-1-(4-{2-[4-(2,3-dichloro-phenyl)-piperazin-1-yl]-ethyi}-cyclohexyl)-3-
propyl-thiourea,

trans-1-benzoyl-3-(4-{2-[4-(2,3-dichloro-phenyl)-pipe razin-1 -yl]-ethyl}-

cyclohexyl)-thiourea,

trans-[3-(4-{2-[4-(2,3-dichloro-phenyl)-piperazin-1-yl]-ethyl}-cyclohexyl)-
thioureido]-acetic acid ethyl ester,

trans-1-(4-{2-[4-(2,3-dichloro-phenyl)-piperazin-1-yl]-ethyl}-cyclohexyl)-3-ethyl-

thiourea,

trans-1-(4-{2-[4-(2,3-dichloro-phenyl)-piperazin-1-yli]-ethyl}-cyclohexy!)-3-

naphthalen-1-yl-thiourea,

frans-1-tert-butyl-3-(4-{2-[4-(2,3-dichloro-phenyl)-piperazin-1-yi]-ethyl}-
cyclohexyl)-urea,



n Rl~, SQ{-N |l i R2H(l) 1is wherein RlL and R2 represent independently a
subst i t ueKe 2W80BR¢6%d from hydrogen, alkyl, al kenyl, acyEu2ei@bisd Kyl ,

aroyl, or RL and R2 may form a hete_ﬁcyclic ring with the adjacent nitrogen
atom X represents an oxygen or sulphur atomp 20 nis an integer of 1 to 2,

and/ or geo Y ALIBGUERH S _ g eql soner nd/ qr _dj ast onmers and/ or
salts and?%pé A)S( r{gﬂggé%n@?@é%;%Iﬁé/ﬁ)égb?rﬁé‘Pé@}"?‘e&P{ﬂ&}'Gbﬁﬁﬂﬂ' es: a) by

f or mi phean-uraide bond bet ween a (t hi o) car banoyi choride of 25 formula (11):
WD 2005/ 012266 38 PCTI RU2004/000056 X Ri,, NC1 R2 (11) wherein R, R2

and X i s agradedeyenzgk3-4b4a-p1-({28-didhord IRpiplerazi®13/McetAp}-am ne of formul a
CL NCL n H2N (I11) L\Phhg%?ﬁfpt he neani ngﬂ(})f nis as

(rer):or 2
descricb’giglhél’g&'ére\aor the formula (1), or derivatives thereof, or 10 b) by
form ng an_ an de d hetween the iso(thlo)cyanate of formula

sm N9 trans- -(438[14-(8, -(‘:i\i'ce:hloro-phenyl)-p(lperazi;]-Kyl]-ethyl}-cyclohexyl)-3-(4-

methoxy-phenyl)-urea,

trans-[3-(4-{2-[4-(2,3-dichloro-phenyl)-piperazin-1-yl}-ethyl}-cyclohexyi)-
ureido]-acetic acid ethyl ester,

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

6. A process for preparing a compound of formula (1):

15 wherein
Ri and Rz represent independently a substituent selected from hydrogén,
alkyl, alkenyl, aryl, cycloalkyi, aroyl, or R1 and R> may form a heterocyclic ring with
the adjacent nitrogen atom;
X represents an oxygen or sulphur atom;
20 nis aninteger of 1 to 2, ‘
and/or geometric isomers and/or stereocisomers and/or diastereomers and/or salis
and/or hydrates and/or solvates thereof, which comprises:

a) by forming an amide bond beiween a (thio)carbamoylchoride of
25 formula (II):



(I'V): RI-N=C=X (1V) is wherein the neaning of R and X is as descri bed
above foWOMEMEPSH,l a (1), and an [ ne of formula (RAWEU20WD2E651012266
PCT/ H1J2004/ 000056 39 CNCL NCL n (IIl) wherein the neaning of° ' n Is as
descri bed above for the fornula (1), or derivatives thereof, or 5 ¢)
transformng in situ an amne of formula (l111) to iso(thio)cyanate
derivative and reacting the latter with an amne of formula (V): RL,,NH R2
(V) 10 wherein R1 and R2 are as described above for the fornula (1), or
derivatives thereof, and interconverti one conpound (1) obtained by any of
method a) to c), wherein R1, R2,R12(~ anfl n are as defined for conmpound (1) to
a different conpound of fornula (I')’NWheéCkin Rl, R2, X and n are as defined
for conpound (1); 15 where appropriate, separating the enantionmers and/ or

di astereoners, and/or <cis- and/or t?ans- isomers of conpounds of fornula
(1), or internediates thereto wherein Rli R2, X and n are as defined
defined for conpound (1) by conventi@hal nethods; and optionally thereafter
form ng salts and/or hydrates and/or solvates. 20 7. A process according to

cl ai m 6 f orwhmreipdR4i, Rg and 00istaswedcribed above for the formula (1);

5 and an amine of formula (ill):

l/\N Cl
N\®/| ol
G
H,N

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

or derivatives thereof, or

10
b) by forming an amide bond between the iso(thio)cyanate of formula
(V).
Ry—N=C=X
)
15 wherein the meaning of Ry and X is as described above for the formula (1),

and an amine of formula (1lt):



t he gene&?{ g&ﬁﬁga (1): WO 2005/012266 PCT/ BU2004/000056 40 ~N ~ C1 N |
d Xn 3Q95/01gpe6 R2 H (1) §§e| n 5 Rl and R2 PEHHE28#p0005§dependent | y
hydr ogen, or C1$ aIkyI, with straig or branched chain and optionally
substituted with one or nore Cl.6 al koxycarbonyl, aryl, or (Cl$

al koxycarbonyl )-C1. al kyl group, or Rl and R2 may forma heterocyclic ring
with the adjacent nitrogen atom 10 which may b&ssaturated or unsaturated
optionally substituted nonocyclic or bicycl ng, which may contain
further heteroatons selected from O, N A~ 7 al kenyl with 1 to 3
doubl e bond, or a nmono-, bi- or tricyglic aryI optionally substituted with
one or nore Cl1$ 15 alkoxy, ONC1- & al kOky, Cl.6 al koxycarbonyl, Cl.6
al kanoyl, aryl, Cl. alkyl 6gen cyano, or an optionally
substituted nono-, bi- clic cycloal kyl group, or aroyl group; X
represents oxygen or { atom 20 nis an integer of 1 to 2, and/or
geonetric isoners and/or stereoisoners and/ or di astereoners and/or salts
and/ or hydrates and/ or sol vates thereo@ whi ch conprises: a) by formng an
am de bond between a (thio)carbanoyl ch “h

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

or derivatives thereof, or

¢} transforming in situ an amine of formula (I} to iso(thio)cyanate
derivative and reacting the latter with an amine of fonmula (V).

RI\ Ii]"H
Ra

V)

10 . wherein Ry and R; are as described above for the formuia (1),
or derivatives thereof, and

interconverting one compound (I} obtained by any of method a) to ¢), wherein
Ri1, Rz, X and n are as defined for compound (1) to a different compound of formula (1)
wherein Ry, Rz, X and n are as defined for compound (1);

15 where appropriate, separating the enantiomers and/or diastereomers, and/or
cis- and/or trans- isomers of compounds of formula (), or intermediates thereto
wherein Ry, Rz, X and n are as defined defined for compound (I} by conventional .
methods;

and optionally thereafter forming salts and/or hydrates and/or solvates.

20 '

7. A process according to claim 6 for preparing a compound of
the general formula (1):



of formula (11): 25 WD 2005/012266 PCT/ 11U2004/000056 41 X RI~-N Kk]. 1 R2
(1) wh#o20p5/022266R2 and X |s as descri bed above for RCEHEUZOH0eS6(|) ;- and an
amne of formula (I11): rN J?-- c1 ¥N Cl n5 HN (Il1l) wherein the neaning
of nis as described above for the fornmula (1), or derivatives thereof, or
b) by form ng an am de bond between the iso(thio)cyanate of fornmula 10
(I'V): RI-N=C=X (1V) wherein the neaning of RL and X is as descri bed above
for the formula (1), and an anmine of fornula (111): CL N1 d n-15 H2N
(I''i) WD 2005/012266 PCT/ HU2004/ 000056 42

cl

Qm

Rl\N)J\N

)
wherein
5 Ry and R; represent independently
hydrogen, or
C,-s alkyl, with straight or branched chain and optionally substituted with
one or more Cy. alkoxycarbonyl, aryl, or (C15 alkoxycarbonyl)-C1.g alky! group,
or Ry and Rz may form a heterocyclic ring with the adjacent nitrogen atom,
10 which may be saturated or unsaturated optionally substituted monocyclic or
bicyclic ring, which may contain further heteroatoms selected from O, N, or S,
or
C».7 alkenyl with 1 to 3 double bond, or
a mono-, bi- or tricyclic aryl optionally substituted with one or more Cis
15 alkoxy, trifluoro Cis alkoxy, Ci.s alkoxycarbonyl, Ci.g alkanoyl, aryl, Cis
alkylthio, ‘halogen or cyano, or
an optionally substituted mono-, bi- or tricyclic cycloalkyl group, or
aroyl group;
X represents oxygen or sulphur atom;
20 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:
a) by forming an amide bond between a (thio)carbamoyichoride
of formula {Il):



wherein the nmeaning of n is as descri bed above for the formula (1), or

deri vat i Wx2008i@226f, or c) transformng in situ an anpeeaOtok/em8s a (111) to
i so(thio)cyanate derivative and redicting the latter with an am ne of
formula (V): R,, H 5 R (V) wherein Rl and R2 are as described above for
the formula (1), or derivatives thereof, and interconverting one conpound
(1) obtained by any of nethod a) to ¢)X wherein to R, R2, X and n are as
defined for conpound (1) to a differeri{ conmpound of formula (1) wherein RI,
R2, X and n are as defined for c €l1); where appropriate, separating

t he enantiomers and/ or diastereoners, and/or cis- and/or trans- isoners of
compounds of formula (1), or internmddi ates thereto wherein R, R2, X and n
are as defined defined for conpound (1) by conventional 15 nethods; and
optionally thereafter formng salts (ﬁ)’ld/ or hydrates and/or solvates. 8. A
process according to clains 6 and 7 for preparing a conpound of the general

formula (1) d, R d rR'Yiff?Iin R, and R2 represent
i ndependent Ihf%hb 200‘45\?%%)2(%25P§25T@I38 063'9)/88%0’(%%}0 3‘-”:" '

and an amine of formula (111):

N
ISR
H,N

5

(1)
wherein the meaning of n is as described above for the formula (1),
or derivatives thereof, or
b) by forming an amide bond between the iso(thio)cyanate of formula
10 (V)
Ri—N=C=X

(V)

wherein the meaning of Ry and X is as described above for the formuia (1),

and an amine of formula (H1):

(\N cl
L
joga
H,N

()

15



hydrogen, or C _e alkyl, with straight or branched chain optionally

subst i t utve@2805026ne or nore Cl_e al koxycarbonyl, pheoymmoeso®bse

al koxycar bonyl )-Cl1_5al kyl group or 4R and R2 may form-a heterocyclic ring
with the adjacent nitrogen atom which s nmay be saturat ed optionally by Cl4
al kyl or hydroxy substituted nDnocycllc ring, whi may contain further
heteroatonﬂ”lﬁﬁ@dhémqwqrblsw degeriged #b%l‘lekf@hwewmhlaﬂ)doubl e bond, or
phenyl or naphthyl group optionally substituted with one or nore Cl$

al koxyOT‘ﬂﬁfWﬂ VRS B@Pf’EPraI koxy, C1.6 al koxycarbonyl, C1$ al kanoyl, aryl, Cl4

10 al kylthi o, h@ Q%de?hnﬁgg?ﬁ‘%ntuoén%nhiih@fxfﬂmﬁ ﬁﬁ?%”&ghﬁ?éﬁgﬂmm

benzoyl group; represents oxygen or sul phur a eger of 1to
2, and 1derivptiverand ireagtingrtiee lattenwitoransamine of fovmettes(Mnd/ or s di ast ereoners
and/ or salts and/or hydrates and/or solvates thereof, which conprises: " a)
by form ng an am de bond between a Rili o)Rarbanoyl choride of formula (I1):
X RI-N~C1 R2 (Il) 20 wherein R1, RZI?bnd Xis as descri bed above for the
formula (1); and an am ne of formula @II) NJ?--- CL N~~C1L n H2N
(1'1%) WD 2005/ 012266 PCT/ HU2004/ 000056 244" wherein the neani ng of nis as
descri bed above for the fornmula (1), W)

wherein Ry and R, are as described above for the formula (1),
or derivatives thereof, and

interconverting one compound (1) obtained by any of method a) to ¢}, wherein
10 Ry, Ry, X and n are as defined for compound (1) to a different compound of formula (1)
wherein Ry, Rz, X and n are as defined for compound (1);
where appropriate, separating the enantiomers and/or diastereomers, and/or
cis- and/or trans- isomers of compounds of formuia (I), or intermediates thereio
wherein Ry, Rp, X and n are as defined defined for compound (1) by conventional
15 methods; »
and optionally thereafter forming salts and/or hydrates and/or solvates.

8. A process according to claims 6 and 7 for preparing a
compound of the general formula (J):

20

wherein
R; and Rz represent independently



or derivatives thereof, or b) by form ng an am de bond between the

i so(thlo)woateve2ss formula (I1V): 5 R-N=C=X (IV) whermumoidbmosgeani ng of
Rl and Xis as described above for thd3forrmula (1), and an amne of formula

(I''1): CIN'CL N -Jd n HZN10 (Il1) wherein the neaning of nis as
descri bed above for the fornmula (1), or derivatives thereof, or c)
transformng in fydroges orm ne of formula (ill) to |so(th| o)cyanate

d t d t { t th | - R1,,N .H
15 R (V) wher ﬁalk?lgynﬁ i nabad Pl aPlorly bRt WA 0 5 (15 or
derivatives, m%rr@@ﬁBam&yéﬂbs.gg%hgwm@mo&%mayﬁw)c)aam@wfbug@,rby any of

nmethod a) to c), wherein are as defined for compound (1)
to a di fferamandd%qmayu&orm a hetarocyslic ring withdhe iadjarent mirogen akan,iwhiele as

appropr i at eMeyeRe aflreist o %&’eﬁ?&%@ﬁﬁ iR SRR moRguRE” o
and/ or tr ansing, whiok nsayoéortainarthet hetdrodtomsiselectdd fromrOiontNporedi at es thereto
nethods: and opt ben@epy(Wr 20Ul RER9Rg sal s and/of hydrates and or
solvates. 5 phenyl or naphthyl group optionally substituted with one or more Ci4
alkoxy, trifluoro-Cy.s alkoxy, Cis alkoxycarbonyl, Cis alkanoyl, aryl, Cis
10 alkylthio, halogen or cyano, or
cyclohexyl or adamantyl group, or
benzoyl group;
X represents oxygen or sulphur atom;
n is an integer of 1 to 2,and/or geometric isomers and/or sterecisomers and/or
15 diastereomers and/or salts and/or hydrates and/or solvates thereof, which comprises:
a) by forming an amide bond between a (thio)carbamoyichoride of

formula (Il):
X
RI\I?I/U\CI
Ry
(m

20 wherein Ry, Rz and X is as described above for the formula (1);

and an amine of formula (1l1):

N
J‘Of\/ A
H,N



9. A process according to any of clains 6 to 8 for preparing a conpound of
the genew@iRogs®Lad a (1): 2 CI1 N X 111"}"  R1\ | MCTHY0M090086 (1) 10
wherein RL and R2 represent indepeffdently hydrogen, or Cl-6 alkyl with
straight or branched chain optionally substituted with CL.8 alkoxycarbonyl,

or phenyl qr . gi%/f rpwth the.adj acent, nitr om 15 an

opti onal | y%ﬂgfﬁ%ﬂiﬁ@g "rnogo‘F'Hf/&Pé@ﬁ&‘iﬁé‘ﬁ?‘?&@ﬁf“ﬁﬁ&ﬁﬁﬁﬁgbne, pi per azi ne,

pi peri dj ne. Qr. ine ring; allyl; phenyl optionally substituted with
one or&pﬁggwg@b@, cyano or C,.s al kanoyl; 20 cycl ohexyl; X
represents oxygéh byrfomninghan amidé bdnd bstivedn thedse(thibyangieesisforngaor

stereoj soners and/or diastereoners and/or salts and/or hydrates and/or

sol vat @¥)t her eof , Which conprises: 25 a) by form ng an am de bond between a

(thi o) car banoyl choride of fornula (11): W) 2005/012266 PCTI HU2004/ 000056
46X NO 1R R—N=C=X

(V)
wherein the meaning of Ry and X is as described above for the formula (1),

and an amine of formula (lil):

(\N cl
N\@J a

ISR
H;N

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

or derivatives thereof, or ,
c) transforming in situ an amine of formula (lll) to iso(thio)cyanate
derivative and reacting the latter with an amine of formula (V):

RI\I]I _H
15 Ry
(V)
wherein Ry and R are as described above for the formula (1),

or derivatives thereof, and

interconverting one compound (I) obtained by any of method a) to ¢), wherein
20 Ry, Rz, X and n are as defined for compound (1) fo a different compound of formula ()
" wherein Ry, Ry, X and n are as defined for compound (1);



(1) wherein R, R2 and X Is as descri bed above for the fornula (1); and an
am ne of W&WMVH2611): rNl r d N--J d n 5 H2N (I pddmRUYOS6@ISE t he
meaning of n is as described above f4 the forrmula (1), or derivatives

t hereof, or b) by formng an am de bond between the iso(thio)cyanate of
formula 10 2 gz RL-N=C=X (1V) wherein the nmeaning of R and X is as
described a ppprapriate, separaiing the enantiomers aRdiar Q!asf%a‘PmP@: @ngior: N C

N CL  1pié2hhd/dP thank! ]so\q@rgqg&sg(g\é 9 PG f}dﬂ#@%\?ﬁ;{z?gp?@@mé& efh.@hﬂof‘ he

meaning of n Is as descri or t erivatives
t her eofwheieind’)h, RzaX andmanedasi defisied dorgonapraund (B ibyfoonwentional mefhads;

I so(thio)cy re | t am ne of
formila (V) %ﬂgf%tloﬁﬁw t\lxglteﬁgter @?fﬂmg saa(ftts a'?ﬂlotr Iﬂydlla?és Eﬁd/l% églvﬁ
5
8. A process according to any of claims 6 to 8 for preparing a
compound of the general formula (1):

10  wherein
R, and R represent independently
hydrogen, or _
Cs.e alkyl with straight or branched chain optionallly substituted with C.¢
alkoxycarbonyl, or phenyl or Ry and R, form with the adjacent nitrogen atom
15 an optionally by Ci.s alkyl or hydroxy substituted pyrrolidine, piperazine,
piperidine or morpholine ring;
allyl;
phenyl optionally substituted with one or more C;.g alkoxy, cyano or .6
alkanoyl; :
20 cyclohexyl;
X represents oxygen or sulphur,
nis1, ’
and/or geometric isomers and/or stereocisomers and/or diastereomers and/or salts
and/or hydrates and/or solvates thereof, which comprises: _
25 a) by forming an amide bond between a (thio)carbamoylichoride of
formula (11):



wherein RL and R2 are as described above for the formula (1), or derivatives
thereof, and interconverting one conpound (1) obtained by any of nethod a)
to c), w1226 R1, R2, X and n are as defined forPCURPZOMEDIES) to a
different conpound of forrmula (1) -#erein Rl, R2, X and n are as defined
for conpound (1); where appropriate, separating the enantloners and/or

di astereoners, and/or cis- and/or trans- isonmers of conmpounds of formula
(I'), or intermediaies thereto whereim™XRlL, R2, X and n are as defined
defined for conpound (1) by conv%ptio | is methods; and optionally
thereafter formng salts and/or hydpaf excland/ or sol vates. 10. An ani ne of
formula (111): NCL NC H2N 20 (IlIl) wherein nis2, and/or protected
forms thereof and/or geonetric i son®es and/ or stereoisoners and/ or

di astereomers and/or salts and/or hydrates and/or sol vates thereof. WO
2005/ 012266 PCT/ 11U2004/ 000056 48 Xf) A pharnmaceutical conposition
conprising a conmpound of formula (1): NCIL JCN--J O nRNXN RH

wherein R;, Rz and X is as described above for the formula (l);

and an amine of formula (1lI):

5
(Hy
wherein the meaning of n is as described above for the formula (1),
or derivatives thereof, or
b) by forming an amide bond between the iso(thio)cyanate of formula
10 (IV): |
Ri—N=C=X
(V)

wherein the meaning of R and X is as described above for the formula (1),

_and an amine of formula (lif):

15

()



5 (1) wherein Rl and R2 represent independently a substitue el ected from
hydr oge WO 2005012946 al kenyl , aryl, %cl oal kyl, aroyl, gT/HﬁF‘!‘J"éﬁﬁ"“??z may forma
heterocyclic ring with the adjace nitrogen atom 10 X represents - an .
oxygen or sul phur atom nis an integer of from1l to 2, and/or geonetric

accept be‘2%§ %f@‘fi%@%%ﬁﬂﬁ%iﬁé_%@%%rﬁ“é?%b@?@iﬁéétffﬁfﬁﬂﬁ%in-amysi orogreally
phy5| k}H&‘J&éﬁﬁ@ﬁﬁ&?bl e carrier(s) therefore. 15 12. A pharnmaceuti cal

corrpost a conpound of formula (I) N N - . JC1 X
~~~""777 n RlcNitrBAsfoming in26itwanc bmimedf ifornsliai (h)Lio iSEYHORPAREIE266

PCT/ HU2004/ 0000 ein R and R2 repre I ndependently hydrogen,
or C, "?{f*‘{{ a"qiﬁaﬁt"ég P‘g\ﬂﬁ?r With 8n aRine.of fEHE‘i"ﬁ?@gt ionally substituted with
one 5 or nore C,.6 al koxycarbonyl, aryl (C1_6 al koxycarbonyl)-C, .6

al kyl group, or R and R2 may formk Herocycl ic ring wwth the adj acent
nitrogen, which may be saturated or saturated optionally substituted

monocyclic or bicyclic ring, which meR,contain further heteroatons sel ected
fromO, N, or S, or

)

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

or derivatives thereof, and

interconverting one compound (1) obtained by any of method a) to c), wherein
10 R4, Rz, X and n are as defined for compound (1) to a different compound of formula (l)
wherein Ry, Rz.‘X and n are as defined for compound (1);
where appropriate, separating the enantiomers and/or diastereomers, and/or
cis- andfor trans- isomers of compounds of formula (I), or intermediates thereto
wherein Ry, Rz, X and n are as defined defined for compound (1) by conventional
15 -methods;
and optionally thereafter forming salts and/or hydrates and/or solvates.

10. An amine of formula (ll1):

1/\1\1 cl
N\QJ 1
ISR
HoN :

20 ()
wherein
nis 2, ,
and/or protecied forms thereof and/or geometric isomers and/or stereoisomers
and/or diastereomers and/or salts and/or hydrates and/or solvates thereof.



C2.7 alkenyl with 1 to 3 double bond, or fo a nono-, bi- or tricyclic aryl
opti onal | WO00512266t ed Wi th one or nore C' al koxy, trepdi/uotedsdeoose al koxy,
Cl. 6 al koxycarbonyl, Cl.6 al kanoyl, 4ryl, C .6 alkylthlo, halogen or cyano,
or an optionally substituted nono-, bi- or tricyclic cycloal kyl group, or
aroyl group; 15 X represents oxygen or sul phur atom -n is an integer of 1
to 2, and/or geonetric isoners and/or stereoi soners and/or di astereoners
and/ or physi ol ogi c¢f | ) Ad/ leat 8s gﬁ,g() | vat es

t her eof and physioﬁdg’?(cal @%?ggé‘%‘t' Z%Jlrﬁep%ggiraﬁi gd?rg)?gigngxﬁerﬁe or -g,g%sd{& A

phar matosmuladt conposition conprising a conpound of fornmula (1) @1 Cl1L X
n NN\~N I I R2H(lI) 25 as clainmed in clains 11 _and 12, WO 2005/012266
PCT/ HU2004/ 000056 50 wherein R, and R2 represe sydependent |y hydrogen,
or C1.6 alkyl, with straight or branched chain op Al |y substituted with
one 5 or nore Cl.5 al koxycarbonyl, pheny:i/ﬁ‘!kr{I ~e~aTkgxycarbonyl ) - C1- 6

al kyl group or Rl and R2 may forma hete o\fciﬂic ring wth the adjacent

nitrogen atom which X N Cl
n
R
*\r'«JLlF
R, H
5 U]

wherein ,
R: and R represent independently a substituent selected from hydrogen,.
alkyl, alkenyl, aryl, cycloalkyl, aroyl, or Ry and R, may form a heterocycliic ring with
the adjacent nitrogen atom;
10 X represents an oxygen or sulphur atom;
n is an integer of from 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. '
15 o
T2. A pharmaceutical composition comprising @ compound of -
formula (1)

20 as claimed in claim 11,



may be saturated optionally by Cl.s al kyl or hydroxy substituted nonocyclic
ring, whPOPWI2%86nt ai n further heteroat-ons sel ect ed FGHRUIOHBPO0E o C2. 7
al kenyl with 1 double bond, or 10 phfenyl or naphthyl group optionally
substituted with one or nore Cl_e al koxy, trifluoro-Cl.6 al koxy, Cl.6

al kox#&%r honyl, C1$ al kanoyl, aryl, Cl1$ alkylthio, hal ogen or cyano, or
cyclo {ﬁmor adamantyl group, or benzoyl group; 15 X represents oxygen or

sul phur at H{Thndlﬂé%p%@séﬁttiWenﬁém& to 2,and/or geonetric |Isoners and/or
stereoi sonmers and/or diastereonmers and/ or physiologically acceptable salts

and/ or hydrat edWQFRQe@r Or sol vat es t her eof and physiol ogically acceptable
conpound of 1 orii D i ppiaft ot RarEHeg traffontERERy Sutsilod AR cne! 73 2
cl &i med i norampreC: ¢ latkoxycarbony, aryl, on{Sr-e atkoxyRarony)F:.5 2ljsyiegroup, or
with stra BhangRashap b BReracoie 1o e SdbcemtiBbg Flonfay= - ©
al koxycar bbaghturated pramghturdteR bptiosalifsubstitated mbnbtyelie dir dieyetic rind,r ogen at om
A oD O e Pt ber ot R e st hi GNP E b i ne. Pi per azi ne.
C..7 alkenyl with 1 to 3 double bond, or
10 a mono-, bi- or tricyclic aryl optionally substituted with one or more Ci¢
alkoxy, trifluoro-Cy5 alkoxy, Ci.s alkoxycarbonyl, Cys alkanoyl, aryl, Cis
alkyithio, halogen or cyano, or :
an optionally substituted mono-, bi- or tricyclic cycloalkyl group, or
aroyl group;
15 X represents oxygen or sulphur atom;
n is aninteger of 1 to 2,
and/or geometfic isomers and/or stereocisomers and/or diastereomers andfor -
physiologically acceptable salts and/or hydrates and/or solvates thereof and
physiologically acceptable carrier(s) therefore.

20
13. A pharmaceutical composition comprising a compound of
formula (1)
(\N a
N\@J Cl
X O,r'\/ A
R ‘ .
I\If)Llf
R, H.
0]
25

as claimed in claims 11 and 12,



phenyl optionally substituted with one or nore Cl.e al koxy, cyano or Cl.6

al kanoyl ;W@ WBBRAs6/| ; 10 X represents oxygen or sul pROT/HU2004108008¢ and/ or
geonetric isomers and/or stereoison®@s and/or di astereomers and/ or

physi ol ogi cal | y acceptabl e salts and/ or hydrates and/ or solvates thereof and
physi ol ogi cal |y acceptable carrier(s) therefore. 15 15. The use of a
corrpouWBe"anforrmla (t) Q'cl. Cln RI~~11 | R2H(l) wherein 20 R1

and R2 repr S&R‘f W bstituent selected from hydrogen, alkyl,
S al kyl ﬁﬁek: ?’erﬁgr

al kenyl , aryl R, and R2 may forma heterocyclic ring
with the adj acehvdmgendg’en atom X represents an oxygen or sul phur atom n

bndor i aot er oG8 AN, FFEERGH A bt BART i oRRRNR aiBthilq BEREP ;O™
hyds at es arui/mcbremlevakmcammobhemyl b WaIRYEADOAYG-E, RalkdyHyiRAP 4 000056 52
medi canent. for t e frea nd/or revention of a

Condi £ on RAedhRe By TPER A RIORYGIE NG PR ACRSSRE DBR0Sh G, WHeh The use of
a conpound Riy fher Sathdtdd bptionally by Cis alkyl or hydroxy substituted monocyclic
ring, which may contain further heteroatoms selected from O or N, or
Cz7 alkenyl with 1 double bond, or
10 phenyl or naphthyl group optionally substituted with one or more Ci
alkoxy, trifluoro-Cy¢ alkoxy, Cig alkoxycarbonyl, Cis alkanoyl, aryl, Cis
alkylthio, halogen or cyano, or
cyclohexyl or adamantyl group, or
benzoyl group;
15 X represents oxygen or sulphur atom;
n is an integer of 1 to 2,and/or geometric isomers and/or sterecisomers and/or
diastereomers and/or physiologically acceptable saits and/or hydrates andfor
solvates theredf and physiologically acceptable carrier(s) therefore.

20 14. A pharmaceutical composition comprising a compound of
formula (I}

25 as claimed in any of claims 11 to 13,
wherein
R+ and Rz represent independently



QMArLU n R1,, NN 5R2H(l) as clained in claiml15, wherein R and R2
repr eserWO2H§@K@fdent Iy 10 hydroggp, or C.i alkyl, RCTAU00400066 or
branched chain optionally substitufed with one or nore Cl$ al koxycar bonyl,
aryl, or(Cl$ al koxycarbonyl)-Cl14 al kyl group, or R and R2 may forma
heterocyclic' r wgroykh ot he adj acent nitrogen atom which may be saturated
or unsaturated optionally substituted nonocyclic or bi Cécl ic 15 ring, which

may contain fuGaéiyhwithstatobher brianchadechain opiianallly substitgtedwith€is7 al kenyl
with 1 to o] NQ=+ Pk Of ek 1] ' 3 tihopnally
substi t ut eajké}\n&g opl)g’ ggpprg'ﬁ%laoélféhdaﬁﬁz)g("ﬂ \W{tfﬁ It?%é@l&g@&?ﬁ%ﬂog?ﬁ%@ﬁ cl_9
al koxycar bamydpfiotzlly6byl Eag @lityl e drog -stibstitatddy Ipyirolidind,a pipgeawine, cyan, or
20_an optionai@l.a/ substitﬁt ed nono-, bi- or tricyclic cycloal kyl group, or
ardyl gr oUpiPending.0f MemnoINg G “or sul phur atom n is an integer of 1 to
2, and/or geongfy ¢ i sonmers and/or stereoisoners and/or diastereoners and/ or
25 physiologically acceptable salts and/or hydrates and/or sol vates thereof
in the manuf a®h8Ry optioBallyssHbstifac withenq aemore Gr-nakoXwfyesP Blevent i on of a
condi tion a"eg.)dgg requi res nodul ati on of dopam ne receptor(s). W 2005/ 012266
04/ 000

53 PCT/ HU20 056 17. The use of a conpound of formula (1) rI~ NCL N
Cl cyclohexyt;
10 X represents oxygen or suiphur;
nist,

and/or geometric isomers and/or sterecisomers and/or diastereomers and/or
physiologically acceptable salts andfor hydrates and/or solvates thereof and
physiologitally acceptable carrier(s) therefore.

15
15. The use of a compound of formula (1)
|/\N cl
NY")) Cl
X /Of’\l 1
R
I\T)Llr
R, H
)
wherein _
20 R; and R: represent independently a substituent selected from

hydrogen, alkyl, alkenyl, aryl, cycloalkyl, aroyl, or Ry and Rz may form a
heterocyclic ring with the adjacent nitrogen atom;
X represents an oxygen or suiphur atom,
n is an integer of 1 to 2,
25 and/or geomefric isomers and/or sterecisomers and/or diastereomers andfor
physiologically écceptable salts and/or hydrates and/or solvates thereof in ‘the



Rrl~-N 1 I R2HS5 (I) as clained in clains 15 and 16, wherein Rl and R2
repr esenVOI20¢fé@d&¢blent | y hydrogen, or 10 C,.s al kyl , RETHUDD4/@0gHaL OF
branched chain optionally substitut®l with one or nore C $ al koxycarbonyl,
phenyl or (Cl.6 al koxycarbonyl)-Cl.s alkyl group or R and R2 may forma

het er ' [ W ' | |.C sat ur at ed
opt 1 onantsCfies @, MGl 368 HoeBbht HioE P lantBhcct 2 Rheltn oni ch mmy
cont awhich ueduires rieculationt ofrdopanmiimetegdplor(@n O or N, or 15 C2-7 al kenyl with 1
doubl e bond, or phenyl or naphthyl group optionally substituted with one or
nore Cl.6 al koxy, trifluoro-Cl4 al koxy, Cl.6 al koxycarbonyl, Cl.s al kanoyl,
aryl, CL.6 alkyl tm,orh@%@gﬂ@c@mp@m@f,foﬁﬁwawcI ohexyl or adamantyl group,
or 20 benzoyl group; X represents oxygen or sul phur atom n is an integer
of 1 to 2,and/or geonetric isonmers and/or stereoi sefiags and/ or

di ast ereoners and/or physiol ogically acceptable s§ and/ or hydrates and/ or
t he treatnent and/or

sol vates thereof in the manufacture of a nedicanpf 3
25 prevention of a condition which require$§ nodul atifon dfl dopami ne
56

receptor(s). WD 2005/012266 PCTI HJ2004/00 4 18y The use of a conpound

of formula (1) r INC. XX C n A
R
Y
5 Ry, H
U]

as claimed in claim 15,
wherein
Ry and Rq represent independently
10 ' hydrogen, or
C1.6 alkyl, with straight or branched chain optionaily substituted with one
or more Cy¢ alkoxycarbonyl, aryl, or(C1+s alkoxycarbonyl)-C+.¢ alkyl group, or
R; and R, may form a heterocyclic ring with the adjacent nitrogen atom, which -
' may be saturated or unsaturated optionally substituted monocyclic or bicyclic
15 ring, which may contain further heteroatoms selected from O, N, or S, or
C..7 alkenyl with 1 to 3 double bond, or
a mono-, bi- or tricyclic aryl optionally substituted with one or more Cis
alkoxy, trifluoro-Cy.¢ alkoxy, Ci.s alkoxycarbonyl, Ci.s alkanoyl, éryl, Cis.
alkylthio, halogen or cyano, or ' -
20 an optionally substituted mono-, bi- or tricyclic cycloalkyl group, or
aroyl group;
X represents oxygen or sulphur atom;
nis an integer of 1 to 2,
and/or geometric isomers and/ot sterecisomers andfor diastereomers and/or
25 physlologically 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 receptor(s).



Il 1 R2H(l) 5 as clained in any of clains 15 to 17, wherein Rl and R2
repr esentVQ 8¥Hadent | y  hydrogen, %ﬂ Cl.6 al kyl w t hPET/HERYHO0085 br anched
chain optionallly substituted with 4 to al koxycarbonyl, or phenyl or Rl
and R2.formw th the adjacent nitrogen atom an optionally by Cl-6 al kyl or
hydr oxy substituted pyrrolidine, piperazine, piperine or norphollne ring;
allyl; phenyl optionally substituted with one or nore Cl-6 al koxy, cyano or
Cl.6 15 al kanoyl; cyclohexyl; X represents oxygen or sul phur; nisl,

and/ or geonetric isoners and/or stereoisoners and/or di astereoners and/ or

20 physi ol ogi cal | y 3@c&he ubé ef 38 abmpoundididornmie(Bt es and/ or "sol vat es t her eof
in the manufacture of a nedicanment for the treatnent and/or prevention of a
condition which requires nodul ati on of dopam ne re or (s). 19. The use
according to any clains of 15 to 18, wherein the 2 pban ne receptor is a
dopam ne D3 and/or D2 receptor. r/“\N

as claimed in claims 15 and 16,
. wherein
R, and R; represent independently
hydrogen, or
10 C1.s alkyl, with straight or branched chain optionally substituted with dne
or more Cqs alkoxycarbonyl, phenyl or (C,.s alkoxycarbonyl)-C1.¢ alkyl group or
Ry and Rz may form a heterocyclic ring with the adjacent nitrogen atom, which
may be saturated optionally by C..s alkyl or hydroxy substituted monocyclic -
ring. which may contain further heteroatoms selected from O or N, or
15 Co7 alkenyl with 1 double bond, or
phenyl or naphthyl group optionally substituted with one or more Ci4
atkoxy, trifluoro-Ci.¢ alkoxy, Cis alkoxycarbonyl, Ci.s alkanoyl, aryl, Cis
alkylthio, halogen or cyano, or ‘
-cyclohexyl or adamanty! group, or
20 benzoyl group;
X represents oxygen or sulphur atom;
n is an integer of 1 to 2,and/or geometric isomers and/or stereoisomers and/or
diastereomers and/or physiologically acceptable salts and/or hydrates andlor
solvates thereof in the manufacture of a medicament for the treatment and/or
25  prevention of a condition which requires modulation of dopamine receptor(s).
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18. The use of a compound of formula (1)

as claimed in any of claims 15 to 17,
wherein
R1 and Rz represent independently
hydrogen, or
C1.s alkyl with straight or branched chain optionallly substituted with C1.
alkoxycarbonyl, or phenyl or Ry and R, form with the adjacent nitrogen atom
an optionally by Ci.s alkyl or hydroxy substituted pyrrolidine, biperazine,
piperidine or morpholine ring;
allyl;
phenyi optionally substituted with one or more Ci¢ alkoxy, cyano or Ci¢
aIkanoyIK; '
cyclohexyl;
X represents oxygen or sulphur;
nis,
and/or geometric isomers and/or stereoisomers and/or diastereomers and/or’
physiologically acceptable salts land/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 receptor(s).

19. The use according to any claims of 15 to 18, wherein the

dopamine receptor is a dopamine D3 and/or D, receptor.



