WO 2008/ 125891PCT/ HU2008/ 000032 1 PYRI M DI NYL- PI PERAZI NES USEFUL AS
113/ 1) 2 RECEPTOR LI GANDS FI ELD OF THE | NVENTI ON The present

i nventi on VOI28484358% new dopanmi ne D3 and D2 receptor suRSIREHE2008/000032
preferring Iigands of formula (1) and/por geonetric isonmers and/or
stereoi sonmers and/or 5 diastereoners anhd/or salts and/or hydrates
and/ or sol vates and/ or pol ynorphs thereof. The invention also relates

to processes for preparing the sane, to conpagsitio containi.ng the
samb and o PNGIMIDINYL PIHRRAZEMES USERToAS DsfRdRBCEF SRR LIGARDS
conditions which requires nodul ati on of dopam ne receptors.
BACKGROUND OF THE | NVENTI ON 10y ¢ ohexgendeuTioN | ves that are useful
as therapeutics for the treatnent of pain are described in

I nternational Patent Puplication No. WD 99/ 67206 Conpounds
containing a chlq SFesEnEYeRipn; Flates & A9Y FoRAEHES Dieand By gFE‘éPtor subtype
descri bedpfe?%r%g%ﬁg% Jtokahia NG arfdror? nlﬁgtgs RABfleld. d/dPak@8isoNRrs and/or

4,957,921° T onpounds act ‘as ceniral nervous system agents and
dopani fer diasteregmmtssmdior saitsendips hydratpp ardlocwhystns fad/or pelymemmby dhereqiolhe
not contain ' i “OS LI Lcl
Fing.  Dop e R Rl 8 brileBi? St iia g 1hnSlle R pds o Wikl KA
pyri mi di neansendndite drebrzuseeinr thagreatreenti @ad/or ipeayentionl bfScorditiopmtwhich requires
Appl i cation Pu?l ication. No. 2004/259882. These conmpounds do not,
novever ,  COALAITR o Ry BRBREESAB | ng,

2- Am no- 6- chl or 0- 4- (N- et hyl pi per azi no) pyri m di nes as inhibitors of
spi roperi dol 20 bindi ng aBACESROUND GRTHE INVENTIONed. Chem , 25,
1459, (1982). SUWARY OF THE | NVENTI ON Surprisingly, it has

been found thaf, in contrast,.to the co n A

corrpoﬁﬁds of féYﬁ%feéa’fﬁ ‘%engfm‘feﬁéhaﬁla?s S%?lgsn@%r? ?G{lglﬁ'g E%\e/ige ﬁ%glﬁ&grotf?%lyare
hi gh af fi gédeibédin Ielepativnae PRntTebigition No. W@l owvedz06at e t o hi gh
affinity for dopam ne D2 receptors always in 25 such a conbination

that the D3 affinity . s 5 .to 50 fold higher . t.han ihe £ ni .
hddi ti on, the CoRBBIMSSomhPea r RhemRs AAOEERE ol Ao audiig g ferbts
sel ecti vi Eﬂ’E@\égéanCRaE@lt NoSEBEPI30/580 afd U. S ¥ateat Bp. 4,h6%62 Ic dpeimodpotindsraot
show affinity for al pha-1 adrenoceq%tors, i.e., their .inhibitor

const ant s 2§ KGujralbReEvaYs §KTM aEenis A dOPHRERT GRS BSEPSA i eLy- (WBese compounds,
2008/ :5;58?3@%,%9&8&%%9%3 aﬁcyl—aminoT ]1{51 g@khe 2-pBsitiéB o Phhididine ring.

receptor functional antagoni sm’coupled in the above nentioned

par ti cul aDopawinersireeepies Teedwiatoratomporndscionteining s PyHmifine sy nipgazine ring
ona Do oM dBh IR 1 AS Bierd Iarb G HIbliGBh N 90283882 fheRO bbinfhnas

and D2 receptors, however, W he “appear ance of the known
di sadvant dgast, hbwewc lcontathi as¢yetlehbxaneciept or acti on. 5The conpounds of
formula (1) will be referred to in this application as "D3/D2

|1 gands®. 2-Amino-6-chloro-4-(N-methylpiperazino)pyrimidines as inhibitors of spiroperidol
20  binding are described in, e.g., J. Med. Chem., 25, 1459, (1982).

SUMMARY OF THE INVENTION

Surprisingly, it has been found that in contrast to the compounds described above,
the compounds of formula (I) of the present invention have high or very high affinity for
dopamine D; receptors, and moderate to high affinity for dopamine D; receptors always in

25 such a combination that the D; affinity is 5 to 50 fold higher than the D, affinity. In
addition, the compounds of the present invention show even higher selectivity over other
receptors, For example, these compounds do not show affinity for alpha-1 adrenoceptors,
i.e., their inhibitor constants (Ki) are higher or much higher than 1000 nM.



The present invention relates to new pi perazi ne derivatives of
formula (1): (1) 10 wherein Qrepresents Cl4 al kyl, -NR3R4, phenyl,
opti onal | yWOMe¥ 1288 ed phenyl, 1- pyrrolidinyl, 1-pi perR@E/H{3008/000032
4- R5- pi perazin-1-y1 or 4-norpholinyl group; Rl represents hydrogen or
Cl4 al kyl group; R2 represents hydrogen or Cl4 a/kYl group; 15R 3
represents hydrogen, Cl4 al kyl group, 5heny| or optionally
substituted phenyl; R4 represents hydrogen, Cl4 al kyl group, phenyl
or optional |y Eahdedt@Eeehs phéd3) redptor dprcticnsitantagpuismgentplsd iTihe agm

group; and/ or onetrikc isoners.an r St. | SO, S / .

di ast er eo%?%mgﬁ(ﬁag}c F1hs pcg? 6? eﬁé/e lrag?elg{pgﬁ#o%egoﬁl@g@ eﬁé%asr]fa}ﬂct)arneous
pol ynor phaahii&ttion of the Henefxdd sssiufation pf Behk:nmd theresepiers, haoweer, without
phar macol Qgi cal co itions.containing the and to their use in
the treat @P%Fgggaﬁ\g“%%%i@%@@ﬁ%éfﬁ%iﬁ%%ﬂ@%ﬁoﬁa%’roé'\/enti on of
pat hol ogi cal conditions which require the nodul ati on of dopam ne
receptors, suchh@sompatind®of forimitild € will, bepssfatudswsin(thisgapplication as "Ds/Dy
schi zophreni a, schizo-affective disorders), drug (e.g. alcohol,

cocai ne, He¥@E' ne, opi oi ds) abuse, cognitive inpairnent acconpanyi ng
schi 7ophrenia, mld-to-noderate cognitive deficits, denmenti a,

psychotic st at gfe gesacindbRidnIelwict to oNHpérhdne @aivafiges &F soindRr(H: (€. 9.
bulim a nervosa, etc.), attention deficit disorders, hyperactivity
di sorders, psychotic depression, nmania, bipolag disorder, paranoid
and del usi onal disorders, dysldnetic disorgers (e.g. Parkinson's
di sease, neurol eptic induced parkinsoni sm ne dyskinesi a),
depressi on and depressive states, anxiety, di dordersglsexual
dysfunctions (eg. erectile dysfunctionsrf\“ eep dﬂﬁbrders, enesi s,
aggression, autism 10and pai n. e e t Ji nventirfn also relates to
conpounds of formul a (Ill{jt
Q

I
H
®

10  wherein

Q represents Ci.4 alkyl, —~NR*R*, phenyl, optionally substituted phenyl, 1-
pyrrolidinyl, 1-piperidinyl, 4-R>-piperazin-1-yl or 4-morpholinyl group;

R! represents hydrogen or Cy4 alkyl group;
R? represents hydrogen or Cy alkyl group;

15 R? represents hydrogen, Cy alkyl group, phenyl or optionally substituted phenyl;
R* represents hydrogen, C; alkyl group, phenyl or optionally substituted phenyl;
R’ represents hydrogen or Cy4 alkyl group;

and/or geometric isomers and/or stereoisomers and/or diastereomers and/or salts and/or
hydrates and/or solvates and/or polymorphs thereof, to processes for preparing the same, to

20 pharmacological compositions containing the same and to their use in the treatment and/or



Cl Al ,RINNN1 2 wherein Rl represents hydrogen or Cl-4
al kyl group, and 15R2 represents hydrogen or C _et al kyl group.
DETAI LED DASCRAEFRIN OF THE | NVENTI ON | n one aspect, theCHe®esit00032
i nvention relates to conpounds of formula (1): WO

2008/ 125891PCT/ HU2008/ 000032 4 CI (NN XN 1 "JR 12 (I) wherein

Q represents Cl4 alkyl, -NR3R4, phenyl 3 optionally substituted
phenyl, 1- 5pyrrolidinyl, 1-piperidinyl, 4-R5-piperazin-l-yl or

4- nor phol preyéntion@f pathéb gcﬁmoe&ﬁnﬁswhyhi raqgim thermaidatiah Ioﬁ Homndnq)tecmors

AR TN TTA T £ NPT EE N TR TN
(e.g. alcohol, cocaine, nicotine, opioids) abuse, cognitive impairment accompanying
schizophrenia, mild-to-moderate cognitive deficits, dementia, psychotic states associated

5 with dementia, eating disorders (e.g. bulimia nervosa, efc.), attention deficit disorders,
hyperactivity disorders, psychotic depression, mania, bipolar disorder, paranoid and
delusional disorders, dyskinetic disorders (e.g. Parkinson’s disease, neuroleptic induced
parkinsonism, tardive dyskinesia), depression and depressive states, anxiety disorders,
sexual dysfunctions (eg. erectile dysfunctions), sleep disorders, emesis, aggression, autism

10 and pain.

The present invention also relates to compounds of formula (I10):

auty
wherein
R! represents hydrogen or Cy4 atkyl group, and

15 R? represents hydrogen or Cj4 alkyl group.

DETAILED DESCRIPTION OF THE INVENTION

In one aspect, the present invention relates to compounds of formula (I):



R4 represents hydrogen, Cl4 al kyl group, phenyl or optionally
substituted phenyl; 10R 5 represents hydrogen or Cl4 al kyl group;
and/ or geoW&x20081288dbner s and/ or stereoi soners and/ or di EGI/BUBOSIENGES2
and/ or pharmaceutically acceptable salts and/ or hydrates and/or

sol vat es and/ or pol ynor phs thereof. The term "optionally
substituted phenyl" as used herein meafls a phenyl group 15 which can
be substituted in any position by one or nore hal ogen, Cl4 al kyl, Cl4
al koxy, trifluoronethyl and/or cyano group, or%conbinations thereof.
The present invention also relates to sal t8&.gf~xconpounds of fornula
(1) formed with acids. WO 2008/125891PCT/ 11{2008/ 009032 5 aci d,
nitric acid and phosphoric acid. Repres i ~Rronoval ent
organi c acids include, but are not limg}ed]to, foQgic acid, acetic
acid, propionic acid, and diffe put yr+c acids, valeric acids and
capric acids. RepresentatiVes of Divalent organic acids include, but
are not limted to, oxali® a¢|d, mal oni ¢ acid, maleic acid, finnan
acid and succinic acid. helB 5 organic acids can al so be used, such
as hydroxy acids, for exanple, citric acid, tartaric acid, or
aromatic carboxylic acids, for exanpl e, benzoic acid or salicylic
acid, as well as aliphatic and aromati €’ sul fonic acids, for exanple,
nmet hanesul foni ¢ aci d, naphtal enesul fonic acid and p-tol uenesul fonic
acid. A pwhéreimred group of acid addition salts are those in which the
acid conmponent itself is physiologically acceptable and does not 10

have a therapeudtic effect i e ke e ar i aye
unf avour abl e iﬁfFﬁgﬁ%ggoﬁbfE%&@%fégfkdfgPﬁﬁiagﬁﬁgéﬁ?n%%ggﬁﬁﬁtﬂg gsg
aci d asldi ti on pgtdlislimt,d-giperidimd chRI-piletaginal glaptdatobphaliiyd g t i on

salts. Acid addition salts which are not pharnmaceutically acceptable

acid addition salts c o} dvant a s. 1n the purification and

i sol ati on of t%eﬁﬁgﬁﬁﬁgﬁwﬁgﬁ%gﬁg%ég%§H¥8ﬁgula (I'), and are therefore
al so included within the scope of the 15 present invention.

Sol vat es and/ oR? tepoiseattebydnégeommrou alitsl grbuf,or mul a (1), as wel | as

sol vates and/or hydrates of salts of conpounds of fornmula (lI) are

al so included ysihi e~0f e ' ' .
ordinary skill & }neB% g&tgﬁxﬁ%@ﬁi Cwe%’%g?%r"?@ P %f%ﬁ%@%a’%@g“%‘?ﬂﬁ%%ﬁ%’ |
can 20 exist in different tautomeric and geonetrical isoneric forns.
For exanpl e, tRérepmspusimgiogseh, €or atkylarqup) plenler dpHondily stlstittest pheiyl;
and trans isonmers with respect to the configuration of the

cycl ohgexane rigpg f invention are preferably
in thggtrans c%n??éggg‘@gﬁgﬁﬁgégﬁﬁﬂgygﬁsa%ertain conpounds of fornul a
(1) can exist as stereoisoners and diastereoners. Al of these
conpoundsand/erc| geimerici Ssimesrerand/or r stesedisoorry s andfion s (déastesgpmery 5 and/or

Cubst ant | BPRERERY, RERRARE Ao Faucils GRIBH | BRELS englor potyporpls,

present i thesdffi on. Substantially pure enantioners contain no nore
than 5% w w of the correspondi ng opposite enanti onmer, preferably no

nore than 2% S refera o,..nmor.e .t han 1% he optical isoners
can be obt ai %e’gl?%%pr&esoa 18{1?9%“3@1{1%3 LML @?F{thﬁ?egg {0t é%? %ﬁ Mg to
convens i ohichivaf GeS$aBSitutédin MapiRltdn Uodehe nhara halobed) (f; alkyl, Ci4 alkoxy,

di astereoi soneric salts using an optically %ﬁtiﬂ? acid or base or
f or mat i onTHoEFyehY ANd/gF SRR BEYRRSombInations thereot.

The present invention also relates to salts of compounds of formula (I) formed with

acids.

Both organic and inorganic acids can be used for the formation of acid addition

20  salts. Suitable inorganic acids include, but are not limited to, hydrochloric acid, sulfuric



WO 2008/ 125891PCT/ HU2008/ 000032 6 Exanpl es of appropriate acids are
tartaric, diacetyltartaric, dibenzoyltartaric, ditoluoyltartaric and
canphor sul worpoes/asdod. M xt ures of di astereoi soners can BE/BeDes/aE0Ed
into their individual diastereoners on the basis of their physical
and/ or chem cal differences by methods known to those skilled in the
art, for exanple, by chromatography 5 6r fractional crystallization.
The optically active bases or acids are then |liberated fromthe
separ alt edadid, asfie raelﬁrﬁiﬁﬂ 'pﬁo@%bﬁcsﬂmd\ l?ipfeﬁﬁ{tﬁmes ﬁfmomlmmsrgmﬁp acids inoludaf
optica |sorrerS|nvovesteus of, chj cht omat ogr. Q.. .
Rl b PR G oy FRPAGHSCi eordis e FPBIICHO: 200 AT it acids,
opti mal | y,ghassiistaad @Rt HAR. RiRessRRAYA LI BIvaRht drighi€Aaa 618, But are not
Suitable chiral HPLC colums are manufactured by D acel, e.g.

Chiracel Dnited i, Crelimacd, maloms asify mpleie agidofmeris ack) mud Bigeinfreacid. Otber
sel ectabl g, émﬁg%\éﬁ %] Cals%ed%acfsﬁ Is@43Sas 1 %xtolilgg&dé“f%l}@ pfée&h‘l/d dol ?eﬁ‘ﬂaﬁ@amd

are al'so e opticall’'y active conpoun fornulas (1) can
| i kewi se twe amipfadic r:admhyhcutamkis zfonexepplec dbhzpicetiiver sdligylid agd.nas eelladss

in chiral heS| processes nder act pon cond t|o 0
cause rac@ﬁ¥?§ %‘zolgg a9§ﬁ|| 'n ?ﬁgl IQ&P¥Q5ﬁ&ng B,
(rje ??gnl Zenéﬁhﬁﬂe@@ﬂ%nﬁafoid’t&nd@ﬂﬁhﬁﬂfbﬂﬁomé adiB. A@fﬁfeﬁ'e&i grbl)p cﬂfamdea)ddﬁion isalts
i fferent polynorphi.c forns hi s S an
abi lity ofredhessnipothich thy %“F@%‘B%P?qeﬁfeﬂ%f’lpﬁlﬂ?’é&ﬁ?gﬁa ‘iﬁP*é r‘?BH] dos 36

crystayli Hﬁ;e%rtheraﬁéumaeﬁm it theSPBKdEfose AnddeY i BEY: Bt hefre @nﬁ@bthrdble influence
crystalline phase of a conpound with at |east two differeng

ar r angenedit $ho effpd| ‘*}fnﬁﬁpﬂﬁﬁé’e fipgradien; Thaser acid addiliea salls erq pRarmgesuigally
solid staf e]?ntgﬂley p%?lﬁﬁmiloﬁdm %cé@néﬂdﬂioﬁeghlﬁOWHRHngreaﬁ@c defdmaeshibaty

the sane ¢ ormul a or osition and are as distinct in
chemni cal sdcepieblareidasiditionseléd ¢ante siventegaones b puvifcationfagd dgelation of the

and ol ai rdeared Eompma obpa s anf b deefrd o REEREIMARCEL Tbrel

both the bfeesi pssticand salts, e.g., pharnmaceutically acceptable
salts, thereof. 25In certain enbodi ments, preferred conpounds of the

i nvention are C of . f ormul r r

e el oy 2 NG SRRSOt ot Bl b el PR, Bgror
Cl4 al kyl hgtrap of Rtst Hoapotids dfyldragen)odre Gho4nelhdedl wghimuh)e sco}ﬁé)of the
2008/ 125891PCT/ HU2008/ 000032 7 R3 represents hydrogen or Cl4 al kyl

gr oup; R4PICEsHt BWERHA. hydr ogen or Cl4 al kyl group; and/or geometric
i somers and/ or stereoisoners and/or di astereoners and/or salts and/or

hydrates and/ opné ef balifsy 3R/ jarthe Aktywl Rbsgnitehaodompbluidsof Bortruéd I can
enbodi nent, the conmpound of faormula (1) is selected from

20  exist in different tautomeric and geometrical isomeric forms. For example, the compounds

of formula (I) exist in the form of cis and frans isomers with respect to the configuration of

the cyclohexane ring. The compounds of present invention are preferably in the frans

configuration, In addition, certain compounds of formula (I) can exist as stereoisomers and

diastereomers. All of these compounds, including cis isomers, frans isomers, diastereomic

25  mixtures, racemates, nonracemic mixtures of enantiomers, substantially pure, and pure

enantiomers, are within the scope of the present invention. Substantially pure enantiomers

contain no more than 5% w/w of the corresponding opposite enantiomer, preferably no

more than 2%, most preferably no more than 1%.

The optical isomers can be obtained by resolution of the racemic mixtures
30  according to conventional processes, for example, by the formation of diastereoisomeric

salts using an optically active acid or base or formation of covalent diastereomers.



trans- N (4-

{244- (5, 6-di chl oro- 2- et hyl am no- pyri m di n-4-y1)-pi perazin-1-yll-ethy
| 1- cycl ohwoyis/iasset am de, PCT/HU2008/000032
trans- (4-{244- (5, 6-di chl or o- 2- net hyl am no- pyri m di n-4-y1) - pi perazin-|
-ylFet hyl }- cycl ohexyl)-urea, 10 trans-norpholine-4-carboxylic acid
(4-{244- (5, 6-di chl oro- 2- et hyl ani no- pyrémi di n-4-y1)-

pi per azi n- 1-yThet hyl}-cycl ohexyl ) - am de,

t Ir Ensh( lﬂf}Efaﬁﬁﬂfﬁhﬁf diagfﬁbpﬁaﬁe 2 agitihy lagani tedtaiy,r | dincktyltadayq ) - ibgnapytartarid, -
yl ket hy cl ohexy ur . . . .

! ans- N (Gtolsopeyaicand, campirsninia 4rid AR 6F BisirpiaTes Sor e sppard,
i n-1-ylFepfylgeir Rdigiaahio H%’r)éiebm@féebﬁ%gebams of their physical and/or chemical
trans- N-(4-{214- (5, 6-di chl oro-2- et hyl an no- pyrlmd|n45é? era2|n-

1-yl ket hydifferenges| @oé&lﬁ@wéﬁme slﬂlgdqgl%alﬁuw‘@r PFfEIRle, toggaphy
aci d 4 1

V1) - pt er G Spleplafiod Pad Bl PR LAS bEWGATE thep libersted fom the
{244 ( 5, Gseghuatedodiostereombiiy |salts. - cpﬁcnem @ravess- for) sepimpiion of napticl| ieemess|

- cycl ohe rea
tr ansy3 (’ﬁlv%ﬁ%ﬁsélghf’élsﬁ ge hﬂ%oc i %%Iﬁi/}?y St n%huﬁlylﬁ%c oo ﬂnﬂﬁ |0|cr)grltgg?tn
- | -yl ket hytnjventioyel ddixdidn, optithaity dﬁs&y to- maeiayize the separation of the enantiomers.
trans- 1- 4 44- (5 i.ch] or nmet 0 md| n
-1-yl - eE P a}zale o@ét ngf’g sgreetp?.mlg gigy D%e Cnh1race¥ BD gndo Elidkb

2008/ 125883 Renbh %tﬁ’éi’ﬁ)(bﬂzroﬁhﬁdlya@éled&lﬂé Enzymatic separations, with or without
{214- (5, 6-di chl oro -met hyl am no-pyri m di n-4-y1) - pi ?eraz (ll)cg;“kkeww

| cycl ohe xgﬂnvpj;tz@pp@ @aqﬁl@@useﬁ#.aﬁge gpt'(cg,]ly active compounds of formulas
{244- (2- 15% B8taiel ) GALOPERS Bl sideif haRbRAY B bl sPithedtd Pitbdses

cycl ohexy
{2-14- (5, ﬁmﬂwchmmnnxmdﬁmnhyhmhﬂﬂuﬂmwm$Nﬁ@mmZMMW1) pi perazi n-1-yThet hy
1}- cycl ohexyl) - 3-net hyl -urea,

trans: N (4-{ 29850 3¢ GrfllaePLAN] 3 eI Dhlf A58 RAogd tﬁatogo&eﬂoﬂﬂla cRhRRLEZMN

-1 -yl ket hyl | cyCl ohéxy enzan g rans- 3- br ono- N-
{244- (5, 6fainalal (Droan Exns’elnhiyﬂfeacnt mol-ypyorplm ﬂmms 4Ay kyovpi wéham,mown}omlnsmw

ct ) oyl ol de NeRamS, (ORI AC TShALC WO BBl S o
and/ or soiysmeepRiaYspécigaohyponahcph Henaolid crystalline phase of 2 compound with at
least two different arrangements or polymorphic forms of that compound molecule in the

solid state. Polymorphic forms of any given compound are defined by the same chemical

20  formula or composition and are as distinct in chemical structure as crystalline structures of

two different chemical compounds.

As used herein in the present specification and claims a “compound of formula (I)”
will be deemed to encompass both the free base and salts, e.g., pharmaceutically acceptable

salts, thereof.

25 In certain embodiments, preferred compounds of the invention are those compounds

of formula (T) wherein
Q represents Ci.4 alkyl, NR*R* or 4-morpholinyl group,
R? represents hydrogen or C).4 alkyl group;

R? represents hydrogen or Cj.4 alkyl group;



I n anot her enbodi nent, the present invention includes conpounds of
formula (I111): G Nrt?1,----k.N1?1_,R1L 12 15 wherein Rl represents
hydr ogen owoChes/iakdeyl group, and R2 represents hydrogerrcira@bds/mbisey!
group. In a further enbodiment, the conpound of formula (IIl) is
selected from WO 2008/ 125891PCT/ HU2008/ 000032 9

trans- (4-{442-(4-ani no-cycl ohexyl) - et hyll - pi per azi n- 1- 34}-5, 6-di chl or
o- nui m di n2-y1) - di net hyl - am ne,

trans- (4-{442- RAraprasas bydrbgenex ¥, ), alkiyhatotgni per azi n- 1-y1} -5, 6-di chl oro
-Pyrimdin2-yl)-ethyl -am ne,

Strans-(4-{4- 1 am.n cl ohexyl kpi perazin-1-y11-5, 6-di chl o
rotyrimdin- F?é‘ﬁf%%ﬁy et a%;lyg%-gé%es The present invention

al so provides processes for preparing conmpounds of fornula In
one enbodiandnt ged:ﬁntri@liwm andAurestéreasomas dnd/ec dedtetconmrspamb@swlis and/or

(Met hod compounds o la (1) wherein Q
repr esenti‘ éff{f‘““g?‘ﬁ j SO Va%&ﬁgg %‘ naI ly substituted phenyl,
1-
5 In a further embodiment, the compound of formula (I} is selected from:
trans-N~(4-{2-[4-(5,6-dichloro-2-methylamino-pyrimidin-4-yl)-piperazin-1-yl}-ethyl]-

cyclohexyl}-acetamide,

trans-(4-{2-[4-(5,6-dichloro-2-methylamino-pyrimidin-4-yl)-piperazin-1-yl]-ethyl } -

" cyclohexyl)-urea,

10 trans-morpholine-4-carboxylic acid (4-{2-[4-(5,6-dichloro-2-ethylamino-pyrimidin-4-yl)-
piperazin-1-ylj-ethyl}-cyclohexyl)-amide,

trans-(4-{2-[4-(5,6-dichloro-2-ethylamino-pyrimidin-4-y1)-piperazin-1-yl]-ethyl } -

cyclobexyl)-urea,

trans-N-(4-{2-[4~(5,6-dichloro-2-dimethylamino-pyrimidin-4-yl)-piperazin-1-yl]-ethyl } -

15 cyclohexyl)-acetamide,

trans-N-(4-{2-[4-(5,6-dichloro-2-ethylamino-pyrimidin-4-yl)-piperazin-1-yl]-ethyl } -

cyclohexyl)-acetamide,

trans-morpholine-4-carboxylic acid (4-{2-[4-(5,6-dichloro-2-methylamino-pyrimidin-4-
yl)-piperazin-1-yl]-ethyl }-cyclohexyl)-amide,

20 trans-3-(4-{2-[4-(5,6-dichloro-2-methylamino-pyrimidin-4-yl)-piperazin-1-yl]-ethyl}-
cyclohexyl-1,1-dimethyl-urea,

trans-3-(4-{2-[4-(5,6-dichloro-2-ethyl-amino-pyrimidin-4-yl)-piperazin-1-yl]-ethyl } -
cyclohexyl}-1,1-dimethyl-urea,

trans-1-(4-{2-[4-(5,6-dichloro-2-methylamino-pyrimidin-4-yl)-piperazin-1-yl}-ethyl} -
25  cyclohexyl)-3-ethyl-urea,



pyrrolidinyl, 1-piperidinyl, 4-12.3-piperazin-l-yl or 4-norpholinyl
group, Rl represents hydrogen or Cl4 al kyl group, 151t2

repr esent swio\xdespigssar or Cl4 al kyl group, R3 represents hycrogeos/oobibsd
al kyl group, phenyl or optionally substituted phenyl, R4 represents

hydrogen, Cl14 al kyl group, phenyl or optionally substituted phenyl,
and R3 represents hydrogen or Cl4 al kyB group; 20 said process
I nvol ving reacting an aci d- or carbanoyl choride of fornmula (Il1): O

QL WO 260%-A1882TPCT LHiEHEGE/200 8 FRmird-yyiniewi dinrd- Q) -pipeammind byl reitydi
above; with %n alrrine of formula (111): C ,R1 12
cyclohexyl-propionamide,

trans-N-(4-{2-[4-(2-amino-35,6-dichloro-pyrimidin-4-yl)-piperazin-1-yi]-ethyl } -

cyclohexyl)-acetamide,

5 trans-1-(4-{2-[4-(5,6-dichloro-2-methylamino-pyrimidin-4-yl)-piperazin-1-yl]-ethyl} -
cyclohexyl)-3-methyl-urea,

trans-N-(4-{2-[4-(5,6-dichloro-2-methylamino-pyrimidin-4-yl)-piperazin-1-yl]-ethyl }-

cyclohexyl)-benzamide,

trans-3-bromo-N-(4-{2-[4-(5,6-dichloro-2-methylamino-pyrimidin-4-yl)-piperazin-1-yl]-
10 ethyl}-cyclohexyl)-benzamide,

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

hydrates and/or solvates and/or polymorphs thereof.

In another embodiment, the present invention includes compounds of formula (II):

H (I
15  wherein
R! represents hydrogen or Cy.4 alkyl group, and
R? represents hydrogen or Cy.4 alkyl group.
In a further embodiment, the compound of formula (IIT) is selected from:

trans-(4-{4-[2-(4-amino-cyclohexyl)-ethyl]-piperazin-1-y1}-5,6-dichloro-pyrimidin-
20  2-yl)-methyl-amine,



NNNR. 5 wherein R represents hydrogen or Cl4 al kyl group, and
R2 represents hydrogen or Cl4 al kyl group. The process of Method
A may be cWOEA2BM by net hods known to one of ordi narRCERUI0NS/A0A032he
art, for exanple, by suspending or dissolving the appropriate am ne
of formula 10 (111), or a salt thereof, in a suitable solvent (e.qg.

t et rahydrof uran, di nethyl formam de, ch?orinated hydr ocar bons or
hydrocar bons) and addi ng the appropriate acid- or carbanoyl chloride
of formula (I It)ards*@-t{m[3-($-am;hma®iclnhexbﬂ)-§bﬂﬂxpipéﬁ,zmi‘hYl;}i'ﬁaﬁ-é‘ngbéqmwﬂa
base (e. g ri.et hyl ami ne). The reaction can be cried out
advantagé%ﬁéﬁ@mﬂgﬁﬁﬁgﬂ%about -10 C and about 60 C. Reaction progress
may be nonitored by thin |ayer chromatography. The 15 reaction tine
is typically ahgwi(4-§490-(hamilrdycicheo])-tthel]-ppactricohyli56-dichloc@pyieidin-
carried out_by different known methods. The products can be purified,
e.g. by c#VyBwEMPHES on or by col um chronat ogr aphy. | n anot her
enbodi nent, the present invention is directed to a process (Method B)
for preparing £ARReYqs-(amfiy-ed dheky])-eWARDHRIefhz 20y} eN6-didhivi6-phiRa fed-
Rl represents hydrogen or Ch4 al kyl group; WO

2008/ 12585 ¥H@Wip2008/ 000032 11 R2 represents hydrogen or Cl4 al kyl
group; R3 represents hydrogen, Cl4 al kyl group, phenyl or optionally
substi t ut gg e PYdoessREd R4 represents hydrogen, Cl4 al kyl
group, phenyl or optionally substituted phenyl, 5 said process

invol ving reacting an jsocyanate of fornula (IV): R6-NCO (I erejin
R6 represents CRATgIeRt v t@a&?mm{@ﬁg?s RIPCoEisE &?f?%f’ﬂaﬁngﬁﬁ@?é'fq\é%g ormuia
phenyl , V\mh an amine of forrmula (I11):

10 In one embodiment, the present invention is directed to a process (Method A) for

preparing compounds of formula (I) wherein

Q represents Cy4 alkyl, ~-NR®R*, phenyl, optionally substituted phenyl, 1-
pyrrolidinyl, 1-piperidinyl, 4-R’-piperazin-1-y! or 4-morpholinyl group,

R! represents hydrogen or Cy.4 alkyl group,
15 R? represents hydrogen or Cy.4 alkyl group,
R? represents hydrogen, Ci.4 alkyl group, phenyl or optionally substituted phenyl,

R* represents hydrogen, Ci.4 alkyl group, phenyl or optionally substituted phenyl,

and
R’ represents hydrog;an or Cy.4 alkyl group;
20  said process involving reacting an acid- or carbamoylchoride of formula (II):

0O

N

Q Cl

(I



c N ARL INY 12 wherein R represents hydrogen or Cl4 al kyl

group,

R2 represents hydrogen or Cl4 al kyl group. 15The process of

Met hod B mi{ ME/R2391 i ed out by met hods known to one of RFTAHBRAPE/008032| |
in the art, for exanple, by suspending or dissolving the appropriate
am ne of fornmula (111), or a salt thergof, in a suitable solvent
(e.g. tetrahydrofuran, N, N-dinethylformam de, chlorinated

hydr ocar bons or_hydrocarbons) and addi ng the appropriate isocyanate
of for mul wherpiy)Q issdascsibed di9¥eisi on or solution, if necessary, in the
presence of a base (e.g. WD 2008/ 125891PCT/ HU2008/ 000032 12

triethyl at ni neyin AemimedcidrRblaqan: be carried out advantageously

bet ween about 5 C and about 50 C° Reaction progress nmay be nonitored
by thin layer chronatography. The reaction ti g, is typically about
6-10 h. Work-up of the reaction m xture can bejcarried out by

di fferent known nmethods. The products can ¥ yfied, e.g. by
crystallization or by 5 colum chromat ography. | N yet anot her
enbodi ment, the present invention is dipéctned process (Method O

for preparing conpounds of fo:ﬁuﬁ/il\)/@ei n A2
© H
N

10

i5

20

I
H

uy

wherein
R! represents hydrogen or Ci.4 alkyl group, and
R? represents hydrogen or Cj4 alkyl group.

The process of Method A may be carried out by methods known to one of ordinary

* gkill in the art, for example, by suspending or dissolving the appropriate amine of formula

(I, or a salt thereof, in a suitable solvent (e.g. tetrahydrofuran, dimethylformamide,
chlorinated hydrocarbons or hydrocarbons) and adding the appropriate acid- or
carbamoylchloride of formula (II) to this suspension or solution, in the presence of a base
(e.g. triethylamine). The reaction can be carried out advantageously between about ~10 °C
and about 60 °C. Reaction progress may be monitored by thin layer chromatography. The
reaction time is typically about 6-60 h. Work-up of the reaction mixture can be carried out
by different known methods. The products can be purified, e.g. by crystallization or by

column chromatography.

In another embodiment, the present invention is directed to a process (Method B)

for preparing compounds of formula (I) wherein
Q represents NR*R;

R! represents hydrogen or Cy.4 alkyl group;



Q represents am no Rl represents hydrogen or Cl4 al kyl
group, 10R2 represents hydrogen or Cl4 al kyl group said process

i nvol vi ng W&2809/1386%% cyanate, e.g., potassium cyanate GCEGEI0081G00032
cyanate with an amine of forrmula (I11) C AR rft-ect.--Nft--
NJ12 15 wherein Rl represents hydrogen or Cl4 al kyl group, R2
represents hydrogen or Cl4 al kyl gr ouﬂ.1 The process reaction of

Met hod C nay be carried out by nethods known to one of ordinary skill
in the art, fo} repasepisdiydrdgen or Gnstledl gawon a conpound of fornul a
(I1r1) to a 20 conpound of forrmula (1) nmay be carried out in an

al cohol i 50'% aiNe Dboug! R ok dpfloddis AbSBRBE Bhéyl;a
base (e.g. triet {egenq?snlgmj %)r%’d g%?%gs%%@c}% Q%di lj}r% ?:yagate WO P iy
2008/ 1258&PCT/ HU2008/ 000032 13 advant ageously at reflux tenperature.
The reaction tine is typically about 2-24 hours. Wrk-up of the

o T AR gy Bl P Sl

chr omat ogr aphy. _
5  said process involving reacting an isocyanate of formula (IV):

RS-NCO
av)
wherein R® represents Cj.4 alkyl group, phenyl or optionally substituted phenyl,

with an amine of formula (III):

\
10 H
(1)
wherein
R! represents hydrogen or C14 alkyl group,
R? represents hydrogen or C;.4 alkyl group.
15 The process of Method B may be carried out by methods known to one of ordinary

skill in the art, for example, by suspending or dissolving the appropriate amine of formula
(IID), or a salt thereof, in a suitable solvent (e.g. tetrahydrofuran, N,N-dimethylformamide,
chlorinated hydrocarbons or hydrocarbons) and adding the appropriate isocyamate of

formula (IV) to this suspension or solution, if necessary, in the presence of a base (e.g.



The acid- or carbarnoylchlorides of fornmula (11) and the isocyanates
of formula (1V) 5 are either commercially available or can be

synt hesi zeWO0&i26§%r ent net hods known to one of ordi narGr/Bkiohsd/000032
the art. Potassium and sodi um cyanate salts are comrercially

avai |l abl e. Compounds of fornul a (1I 1) may be prepared by nethods
known to one of ordinary skill in theldrt, e.g. by reacting the

al dehyde of fornmula (V): BocNH 10(1/) wherein Doc is a .

t ert - but oxigthgtahims)! The ceaptionidnhbea cqiipd pulz adventegeously rhetweep\abput T°C and

15(Vi) wherejn,.the ning of R _and R2 . ribe

formul a (39°F Souﬁdé{g‘g&]@&u&f)ﬁﬁs e %gt?lg%{oi%‘ﬁgyﬁiﬁ%ﬁlsa?&f %ﬁ‘ﬁ%\%ﬁaﬁy The
removal  ofeadtion HBeOis RyMEAIYTbog GTOLPVokhe oftac tdaotiommixtive cambe cazdedort
cthor's) ThY ERETH BV SVHIOR TRAIEHFe SHoEn PReh o DrSTELEPR oF oY
bor ohyﬁriﬁmﬁ%ﬂmogy@%bor ohydride 20 or sodium

triacet oxyborohydri de. e reaction tenperature i s between about 0 C

and WO 2008/ 1258911' CT/ 11U2008/ 000032 14 about roo%Lte erat@rg& The
reaction tinme Inyet3nothenembodimenis the present Inveptignys dresieshiogagodsss (Msthads g

out usi NGg) rgreroaﬁﬂéédn%ﬁ%%tf&ﬁm{’é:ﬁﬁwﬁéreﬁydr ochloric acid in a
nt.

sui tabl e solv Synt hesi s of ‘al dehydes of formula (V) are
described, e.g., in J1 Med. Chem 43, 1878, (2000). 5Conpounds of
fornula (V1) neyepssssati@sinfed by net hods known to one of ordinary
skill in the art, e.g. by reacting 1-Boc-piperazine with a pyrimdine

of a formula (M epresents hydrogen or Cy4 alkyl group,
10 R? represents hydrogen or Cy.4 alkyl group

said process involving reacting a cyanate, e.g., potassium cyanate or sodium cyanate with

an amine of formula (I1I)

oy
15 wherein
R! represents hydrogen or Cy4 alkyl group,
RZ represents hydrogen or C4 alkyl group.

The process reaction of Method C may be carried out by methods known to one of
ordinary skill in the art, for example, the transformation a compound of formula (III) to a
20  compound of formula (I) may be carried out in an alcoholic solvent (e.g. methyl or ethyl

alcohol) in the presence of a base (e.g. triethylamine), and potassium or sodium cyanate



(M) wherein the neaning of Rl and R2 is as descri bed above for
formula (111), under alkylation 10 conditions foll owed by renoval of
t he Boc pr#O2001388%r oup. The reaction may be carri ed oREI/EHVROASH00DIIRY t
solvent (e.g. chlorinated hydrocarbons, hydrocarbons, acetonitrile,

N, Ndi met hyl f or mam de and ketones) in the presence of organic or

i norgani c base (e. g. triethylamne, dddium or potassium carbonate)
advant ageousl y between about 60 C and about 150 . The reaction tine

i s about adwmantagdolgty 2 24flino tensperatdnek Thep resictiot dimeeig dypiorllyl Bbawt 2t24r Bouran

o 5 TSRS R A P By e

purified, col'urm” chr omat ogr
Depr ot ect pRand®sane padfied, @, by trystailizgionsorhy colminfdhrmmaegraghyc aci d or
hydrochl ori ¢ aci d. Conmpounds of a fornmula (VI1) are descri bed,

e.g., in J. . Chem S, 9 1982).. 1=-Boc- pi perazin

comercial ly Nﬁﬁ%ﬁ q"%@g PE @m%@ngi?bﬁgﬂd{fg Pgﬁ’ggmla]m? A t?lﬁ gsg CYaﬁatr?g | %%F%l? Me
conpoufds afeith@lchthinferdidlly Shbilitle 0P bR RYnthewRE biydiffaad /meth@gie kAW tocone
i soners and/ or stereoi soners and/or di astereonmers and/or . .
physi ol ogPEeingryskillinthanrs Petpsium andsaskum gypnatesalisaip popmersially ggailable.
and/ or pol ynorphs thereof are usually adm nistered as a standard
phar maceut i cal ¢ b bt ﬁﬂnmmﬁnﬁﬁ@aﬁgﬁeﬂamm h6fodd1660ehas ene ¥irdinary
2008/ 125891 PCT/ HU2008/ 000032 15 provides in_a further aspect

phar maceuskiB it the evipes ibyireasiing BieprdedydepfdomsdpO0nd of fornula (1)

and/ or geonetric isomers and/ or stereoisoners and/or diastereoners
and/ or physiol ogically acceptabl e sal E apd/or hydrates and/or

sol vates and/ or pol ynor phs thereof a ysi 6H8Yi cal |y acceptabl e
carriers. 5The conpounds of formula pf the present invention
and/ or geonetric isoners and/ oBogtEr edr’soners and/ or di ast ereoners
and/ or physiologically acceptable salts and/or hydrates and/ or

sol vat es and/ or pol ynorphs thereof may.be adm nistered by any
convertfent method, for exanpl e by oralY, “parental, buccal, sublingual,
nasal, rectal or transdermal adm nistration and the pharnmaceuti cal
conposi t i emsremdBgtied tatbhwoxicadoryl gt@iphe conpounds of formula (1) of
the present invention and/or geonetric isomers and/or stereoisoners
and/ or diastere rs_and/ or.physi gically acceptable salts and/or
hydr at es and/dwﬁggpggﬁggmgﬁgﬁg¥ﬁﬂgi'nDrphs t hereof which are active
when given orally can be forrmulated as |iquids or solids, for exanple
syrups, suspensions or erul sions, tablets, capsules and | ozenges. 15A
liquid formul ati on of the compounds of fornula (1) of the present
invention and/or geonetric isoners and/ gy stereoisoners and/or

di ast ereoners and/ or physiologicalkﬁ acdept abl e salts and/ or hydrates
and/ or sol vates and/ or pol ynor phs hgenerally consists of a
suspensi on or solution of the conpound of [formya (1) and/or
geonetric isoners and/or stereoi ~"dl ast ereoners and/ or
salts and/or hydrates and/or 20|sol yates an r pol ynorphs thereof in
a suitable liquid carrier(s), HUkvﬁianple am“aqueous sol vent, such as
wat er, ethanol or glycerol, or a non-aqueous solvent, such as

pol yet hyl ene glycol or an oil. The fornulation may al so contain one
or none suspendi ng agent, preservativdYDfl avouring or col ouring
agent, or conbinations thereof. A conposition in the solid

form of 2 JsaRlche GG R REARE R 1A erftRN aBY AP ki, AIIAGHRG SilohM

carrier(s) routinely preparing solid fornulations. Exanples
of such camirnatios comiitandcfoltagedby rmekbaf the Boc praieding grapt dhereaction may
sucrose, c¢ellul gose,. etc,. A_co Sit] i.n the solid,f .
capsul e ¢ g‘ﬁ CHEL% B ARG polyent §68 P %g 3’%1 thogep s %?%%Oé%l 631{ ée%&g)lfg (he
exanpl e, pedshRbSr & Sdudiivy dpend, Re eRghple Ssolifngl BtblRydtideaodinm @ariaraydride

using standard carriers_and then filled into a hard gelatiqs C g%yle'
20  or sodium triacetoxyborohydride. The reaction temperature 1s between about and



WO 2008/ 125891PCT/ 111. 12008/ 000032 16 di spersion or suspension can be
prepared using any suitable pharmaceutical carrier(s), for exanple
aqueous gu¥®,20e88125891 oses, silicates or oils and the di SEEIBUB/WA032
suspension then filled into a soft gelatine capsul e. Parenteral
conpositions are typically a solution or suspension of the conpound
of 5 formula (1) of the present inventlfon and/ or geonetric isoners
and/ or stereoi soners and/or di astereoners and/ or physiologically
accept abl @osttoomn emgémiurd Ilie atactomtink o typishlneleont 2174/t Depetteetipn play be
thereof in a steri.le aqu S rrier A 3 oil,
for exanpf& ol 8?‘%%%%3%#‘%% ?mﬁoﬁdyo\% .51?4‘5‘?5‘%%‘%‘1?‘?{ oan%,&g?g%@tg %ﬁptn
arachis oil or sesane oil. Alternatively, the solution can be

| yophi | i sed arRynthesin of eddehygdes taftfonnwli (W) aresdsserdtisie egoliy ohMedp Gherst 43,
pri or toﬁﬁ%@ighgﬁfation. Conmpositions of the present invention for
nasal ad i°5 fon containing a conpound of forrmula (1) and/or
geonetric isoners and/ or stereoisoners and/ or di astereoners and/or
physi & ogi cal | Forageafd afformsia (Vv naydyothedizedrtateethadsdhown $o bueefagdinary

and/ or pol rphs thereof onveni ently..be for.nyul at.ed as sol s,
rops. ool i b el EOESe iR i 1 Brrgg e ok & P auds:
invention typically conprise a solution or fine suspension of the
conmpound of forrmula (1) and/or geonetClic i somers and/ or stereoisoners
and/ or di astereoners and/ or phy%folog cally acceptable salts and/or
hydr at es and/ or sol vates and/ or ﬁ Rhs thereof in a
physi ol ogi cal | y accept abl e aqueous |or Q@s- yleous sol vent and are
usual ly presented in a single Ol N 0 a&gantities in sterile form
20 is a seal ed container, which can take ﬁ%f formof a cartridge or
refill for use with an atonising device. R%ternatively, the sealed
container may be a unitary dispensing device, such as a single dose
nasal inhaler or an aerosol dispenser fitted with a netering valve
which is intended for disposal once t contents of the container
have been exhausted. Were the dosage form conprises an aerosol

di spenser whirkinhé nes@ing of R! andoRopek dasetibshitohe 2 fommld IR, wdapalledstin

Jas, ?OUC hc&%itfo%g%lﬁ)%vse?iq)yarierrnoggl o% %eo]ggcango’gecgrggo %lql).aﬂ}e’ regc%%lq rr?% & carried
out in an inert solvent (e.g. chlorinated hydrocarbons, hydrocarbons, acetonitrile, N,N-
dimethylformamide and ketones) in the presence of organic or imorganic base (e. g.
triethylamine, sodium or potassium carbonate) advantageously between about 60 °C and
about 150 °C . The reaction time is about typically 2-24 hours. Work-up of the reaction

15 mixture can be carried out by different known methods. The products can be purified, e.g.
by crystallization or by column chromatography. Deprotection may be carried out using,

e.g., trifluoroacetic acid or hydrochloric acid.

Compounds of a formula (VIL) are described, e.g., in J. Med. Chem., 25, 1459,

(1982). 1-Boc-piperazine is commercially available.
20  Formulations

For use in medicine, the compounds of formula (I) of the present invention and/or
geometric isomers and/or sterecisomers and/or diastereomers and/or physiologically
acceptable salts and/or hydrates and/or solvates and/or polymorphs thereof are usually

administered as a standard pharmaceutical composition. The present invention therefore



fl uor ochl or ohydrocarbon. The aerosol dosage form can al so take the
formof a punp- atom ser. Conpositions of the present invention

cont ai ni ngW&® 2008i3868%hd of fornmula (1) and/or geonetric | RIHEGHOSHFNIRr
st ereoi sonmers and/ or di astereoners and/ or physiol ogically acceptable
salts and/or hydrates and/or sol vates d/ or pol ynor phs t her eof
suitable for 30 buccal or sublingual atim nistration include tablets,

| ozenges and pastilles, wherein the WD 2008/ 125891PCMLU2008/ 000032
17 acti vepr dnehtfurther faspeet| pheweroqrtical goreResitions compeiingsa soRRPunsn et
acacia, t B : : | .

of "the’ pr CLARFF ) dnaf ool Bk 1ebrRll oHCRRLiCEhE i (RIS Fhor
geonet ri ¢ physiolegisalbratiteptabdd silte end/onterdsatesnaiiddor sdivates endéomeigneriy dereof

physi ol ogi cally. 5 accept ab salts and/or hydrates and/or sol vates
and/ or po@%%ﬁiog{l??@?38‘fep{a§]r°°%efsal adni ni stration are conveniently
in the formof suppositories containing a conventional suppository

base, such as Theoampantierf formula @poHtisi resentsingéntioneangfoe gerhetric isomers
i nvention containing a cogqpound. of for a (). and/or geo ri

| Somor s aRGHGY JEFEPEBRE GRUPS TSt 412, LihiaRE e rtfepbts sfis andior
physi ol oghgdhicy addloraehais afd/6r FolrherpANitéR6T MY EbaidsinRReddly H0 lcudicaient
and/ or pol ynorphs thereof for, transder mal g&lngéni tration include

oi nt ment s mehods Tofneraplec RELral, parenigh bucegly, sha5el FeRLAL i JLanggermal
i nvent i on ,gQRdaNbAshdPthé PRBRENG SN cbBhotichs GhApt@natatinggomet ri c

| somers and/ or stereol soners and/or di astereoners and/ or
physi ol ogi cal | y acceptable salts and/qr hydrates and/qr sol vates
and/ of® pol ynor éh@ cempousds of femylactlh ph Hieyprisent mvention; qnd(ep SEomelFifisoufEh

as a tabl gfq/oC 3BIHsEmEk a?%?‘d}ia@te_reomers ﬂ@orfﬁﬁﬁwwllﬁ%&eﬁéﬁmaﬁi afd/or

suitabl e pharmaceutical fornulations of the present 1nvention.
| nt r avenobydratep and/drnelvatespod/atipdsmemhsthercof nghzw: aebivowbert giwen erafycem

7 Sol vent 4¢ %%‘lu?ﬁ{é&-' & ﬁ‘(%ﬁ&g &Osoiigg 1 eﬂ}np?é) L)Hﬁpsi, Q&s%gr}sgo%g or emulsions, tablets,

capsules and lozenges.

15 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 salis and/or hydrates and/or solvates and/or polymorphs thereof generally
consists of a suspension or solution of the compound of formula (I} and/or geometric
isomers and/or stercoisomers and/or diastereomers and/or salts and/or hydrates and/or

20  solvates and/or polymorphs thereof in a suitable liquid carrier(s), for example an aqueous
solvent, such as water, ethanol or glycerol, or a non-aqueous solvent, such as polyethylene
glycol or an oil. The formulation may also contain one or more suspending agent,

preservative, flavouring or colouring agent, or combinations thereof.

A composition in the solid form of a tablet can be prepared using any suitable
25  pharmaceutical cartier(s) routinely used for preparing solid formulations. Examples of such

carriers include magnesium stearate, starch, lactose, sucrose, cellulose, efc.

A composition in the solid form of a capsule can be prepared using routine
encapsulation procedures. For example, pellets containing the active ingredient can be

prepared using standard carriers and then filled into a hard gelatine capsule; alternatively, a



Compound of formula (1)1-40 ng 25Bufferto pH ca 7 Co-solventto 5 ml
WD 2008/ 125891PCT/ HU2008/ 000032 18

Buf f er : sui WM& r si ncl udeci t r at e, phosphat e, sodi um PCT/HU2008/000032
hydr oxi de/ hydrochloric acid. Solvent: typically water but may also

i ncl ude cycl odextrins (1-100 ng) and cQ-sol vents, such as propyl ene
gl ycol, polyethyl ene glycol and al cohol”. 5 c) Tabl et Conpound of
formula (1)1-40 ng Diluent/Filter(may also include , .

cyc: odext HEPEEYIGD O SBPEASIOR; cAl b PrePBredSIEEMY SAtabG BImpsrjical cagier(s), for
i ncl ude c | - o < : ré

b1 Fuent : - SEy R HELA G Bl GRS L o TR B g S g T e
e.g. pol yfiled/nfoya sofil gethtine capsyldr oxypr opyl net hyl cel | ul ose.
Disintegrant: e.g. sodiumstarch glycol ate, crospovidone. Lubricant:

e.g. magnesi umpSLearal e, SOUhI SRR a (TR SusbnRbt BUTBRBFRRILE

5  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
and/or polymorphs thereof in a sterile aqueous carrier or parenterally acceptable oil, for
example polyethylene glycol, polyvinyl pyrrolidone, lecithin, arachis oil or sesame oil.
Alternatively, the solution can be lyophilised and then reconstituted with a suitable solvent

10  just prior to administration.

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

15 powders, Aerosol formulations of the present invention typically comprise a solution or
fine suspension of the compound of formula (I) and/or geometric isomers and/or
stereoisomers and/or diastereomers and/or physiologically acceptable salts and/or hydrates
and/or solvates and/or polymorphs thereof in a physiologically acceptable aqueous or non-
aqueous solvent and are usually presented in a single or multidose quantities in sterile form

20 is a sealed container, which can take the form of a cartridge or refill for use with an
atomising device. Alternatively, the sealed container may be a unitary dispensing device,
such as a single dose nasal inhaler or an aerosol dispenser fitted with a metering valve
which is intended for disposal once the contents of the container have been exhausted.
Where the dosage form comprises an aerosol dispenser, it will contain a propellant which

25 can be a compressed gas, such as compressed air or an organic propellant, such as a
fluorochlorohydrocarbon. The aerosol dosage form can also take the form of a pump-
atorniser., Compositions of the present invention containing a compound of formula (I)
and/or geometric isomers and/or stereoisomers and/or diastereomers and/or physiclogically
acceptable salts and/or hydrates and/or solvates and/or polymorphs thereof suitable for

30  buccal or sublingual administration include tablets, lozenges and pastilles, wherein the



20Compound of fornula (1)1-40 ng Suspendi ng agent0. 1-10 ny

Di | uent 20-60 ng Preservative0.01-1.0 ng Bufferto pH ca 5-8

25Co- sol veWOR#I264§1 Fl avour 0. 01- 1. 0 ng Col our ant 0. 001- CRCI/HigR0O08/000032
Suspendi ng agent: e.g. xanthan gum mcrocrystalline cellul ose.

30Di luent: e.g. sorbitol solution, typically water. Preservative:
e.g. sodium benzoate. Buffer: e.g. citlfate. WO

2008/ 125891PCT/ HU2008/ 000032 19 Co-sol vent: e.g. al cohol, propyl ene
gl ycol , padiyetiprédies 1g|f9nmﬂateotynﬂhoademr, rsuchvies Ivegts a0f raciat tragaeamiiheor
conpounds of, form gg the present invention, in contrast to
known 5 & P PE ”ﬁave been found to exhibit very high affinity
for dopam ne D3 receptors, high-to-noderate affinity for dopam ne Dy
receptors and @empdsitions bfthe eresadinweetigi enédighg a tompawdtaf fermulh@) and/or

o event | oHIBRITh SRS JRRE SO R SR Ty oo plyitogicaly
i nvol vzeg hddeptifle %hﬁ@@ﬁ@op F&@ie@%d@ﬂ@ohﬁtts dndfir rpolsatietbd ittespeoif sfor rectal
reqU| re or 1 n

ation of D3 and/or receptors exerts. a(]
benefi ci a#dn@ﬂlﬁﬁﬁtonoﬁet%"@ftl%ﬂéf aridp derop 06 SBRRVSH n"tsh‘?é’nglﬂlg’é% ponvention
Dysfuncti %B%T g%ggfp;%wd&ﬁ@pur otransmtter systemis i nvol ved

09

in the pa sever al neuropsychiatric and neurodegenerative

di sorders such_as sghlzo hreni a, mania, bipolar disorders, dru

abuse, denent i Gompesiing Pgﬂwmﬁﬂﬁ%‘f@%ﬁ% COWPQPRF’-H%‘B‘%‘ ?ﬁ“"g’iaa&eand’ﬁ’fe
effects O%w&%ﬂ{cofléom@ dlifr ORGHAEs Ialdm%dala;t@x@ome@ ﬁd/ére sﬁwgi@au%ﬁ
di stinct dopam né receptors belongin D1- (i DI

(i . e. 1Dy, achiptable saltsayl/of Apdrpics and/@Eso @@é@@p@p@m@pﬁé&@r@ﬁ&m@%ﬂeﬁa@e
characterl t.ic. distributi. an brain. Nanely, they were
found i n BTYH H%ﬁoﬁlflflu e?l(lr)\l&%eg?sf géi&][l! ﬁ%l (E:é structures such as nucl eus
accunbens, olfactory tubercle and islands of Calleja. Therefore,
preferential tBiregetmgitiohs bfithelBeseatimperdion contpities a compans ofgformula (1)

approach f Odr/or%%(rme'le’g'l%lm?o%uers and/or stereoisomers and/or diastereomers and/or physiologically

acceptable salts and/or hydrates and/or solvates and/or polymorphs thereof are preferably in

15  aunit dose form, such as a tablet, capsule or ampoule.

The following are examples of suitable pharmaceutical formulations of the

present invention.
a) Intravenous injection
Compound of formula (I) 1-40 mg
20 Buffer topHca7
Solvent/complexing agent to 100 ml

b) Bolus injection

Compound of formula () 1-40 mg
25 Buffer topHca7
Co-solvent to 5 ml



20 nodul ati on of certain dopam nergic functions and consequently

of fers successful therapeutic interventions in several abnormalities
such as scwWoOzopam288¥ a, enoti onal or cognitive dysfunct i ROITEH{2®a52000032
e.g., Sokoloff, P. et at: Nature 1990, 347:146; Schwartz, J.C et
al.: din. Neuropharmacol. 1993, 16:295; Schwartz, J.C. et al.: Brain
Res. Rev. 2000, 31:277; Levant, B.: PH&rnacol, Rev. 1997, 49:231;
Laszy, J. et al.: Psychopharmacol. 25 2005, 179:567), drug abuse
(see, e.g., PillBuff& etuindble Nahifere 199(;1ud1a00:3iﬁ:at,e, Heipibspbeier , Sdium
et al.: Brain Regydraaﬁe/h}&ﬁa&lor{b&c?d?) Par ki nson s di sease (see, e.g.,
Levant, B. et al 199

Therap. 2001, 90%@&“ i ‘éttm?ﬂ W%c,jj; ’f X dﬁé%@%&%g%%%

and pain (see, e® "’entELé ﬁﬁpﬂg e glycol, N?;J' " 303:9).
WO 2008/ 1258911' CT/ 11U2008/ 000032 20 The dopanmine 1)2 receptors
are widely distributed in the brain and are known to be involved in

numer ous Yhysi ical functions and pathol ogi cal states. D2

ant agoni sts are, for exanple, wi dely used as antipsychotics. However,
it is also well Wfo@mﬂﬂlye ant agoni sm of t hel-B2mgecept ors

| eads to unwante effects, .such as, extr.apyram not or
synpt ons, psychog)blﬂ1 é?ary ,o@aﬁgﬁ‘fyﬂ?ge’mlﬂﬁti ng gsra?ldzé crine
alterations. Theggl@fde effects seriously restrict the thBG!ISarpguti c

tilization of ant a on t '
;I I : | i‘ﬂeulrosci . Bpéfﬂ%tﬁ% e g?%%’%gﬁdé%@f&mgt ahl |, V*‘g%“gzooz

Essenti al Psychophammpol ogy Neuroscientific Basis and Rramggi cal
Applications. rd Ed.  Canbridge University Press). 10Cardiovascul ar
side effects (su@h’d]ﬁéew hostati c hypotensi on associ at ed ]\I\j/® £
di zzi ness, tachycardia and sonetinmes syncope) of the first generation
ant i psychoti cs ( chl or roma i orj dazi chl or prot hi xene)
and second generg)t‘]i%ﬁ‘?’f lfrteé:e]:hgo%_ 3 Woﬁ%é}gﬁlij ri speri done)
are wed | docurrenmdjef%%e o@ygylpyﬁandmn,,hyﬂmxampﬂﬁmﬂimmose V.: Cum
Pharm Des. 2004, .10: 2463 Br,unt on d Parker, K (eds)
Goodman and 15 GIFREHARY §ge WW@S@@@&@ ér%?é’lvgdng? Ther apeut i cs,
11th Edition, M IGhAdntield magfm fteatfie, spdiSiraditarylFulebra002, Essenti al
Psychophannacol ogy. Neuroscientific Basis and Practical Applications.
2"d Ed. p. 409, Canbridge University Press, 2000;
ht tp: //vmm\) f dagglpyds@mt ch/ saf et y/ 2006/ Sep PI s/ Ri sper dal Const a

.pdf; http://ww.fda gov/ rredvvatch/saf ety/ 2006/ Aug PI s/ Zypr exa

. pdf Si de effects of ort hanper or seriously t the
ant| p&Ychotic ther aé Wlal(ﬁ the initial period. ,61\1'46?1% above
mentioned first andslﬁ, @eﬂer ation antipsychotics show.i-10mg
consi derable (i. Sﬂg gDI ar) affinities to adrenergic al me
receptors and it i n viewthat the majority of t g
cardi ovascul ar si depedckegie are mainly related to their a}(p)]ha()lng
ant agoni st acti ons. g%g the | ack of adrenergic al pha-l %I““St
a highly desirable B ure of a 25 potential anti psychotl nd
The present inventions¢liénti des novel conpounds of fornul aO-@(h)ngand/ or
geonetric isoners aﬂd/ or stereoisoners and/or di astereone(?@ Z@d/ or
salts and/or hydrat &Nd/ or sol vates and/ or pol ynorphs t ]r’ of &hi ch
have high affinity tebudepam ne D3 receptors (Ki val ues |E8H-0.harg 3
nM and, sinultaneously, have high-to-noderate affinity for dopam ne
30 D2 receptors (Ki values of 10 to 50 nM always in a such

conbi nation that thgspehdaid dgeht: ¥.ol £antid® s2R0BIctEaSAARAT ¢dHuRRES/ 000032

21
30 Diluent: e.g. sorbitol solution, typically water.

Preservative: e.g. sodium benzoate.

Buffer: e.g. citrate.



5 to 50-tinmes higher than the D2 affinity. In addition, conpounds of
formula (1) have no affinity to adrenergic al pha-1 receptors. In
a further WOREY1258%he present invention provides a net HEI/BH2008/@a432ng
conditions which require preferential nodul ati on of dopam ne D3
and/or D2 receptors, such as, but not 5 limted to, psychoses (e.g.
schi zophreni a, schizo-affective disor dér S), cognitive inpairnent
acconpanyi ng schi zophrenia, mld-to-noderate cognitive deficits,
denentia, psychoti €omichtens asgociledtel] vpropylenemeslyrel, polyetiglene glycol,
depression, nania, bilggl %i%di sorder, paranoid and del usi onal

di sorders, dyslci né¥F2°d"&rders such as Parkinson's disease,

neur ol epti c i nduced parki nsonism tardive dyskinesia, eating

di sor der sMéiods oflikattileat nervosa), attention 10 deficit disorders,
hyperactivity di sorders, depression and depressive states, anxiety

di sorders, sexyal dysfunctiqn e.q. Cl.l ct:]

di sorders, enégies?o“ipé’apgss gJF g%l,%m’g%t(l?sontf 151% rﬂﬁééeﬁte%’?ﬁ%q}‘ 6%%&?&%%22?%2@
ni c otige, mﬁpéﬁi&d@ﬁ, Bh&slfecﬁlfdﬁdaﬂorgxhibhi\ceky highmfﬁnitasfoadlppm;ist ;é)a:c mepptass,a
subj ect in need thereqgf an_effective anoynt of a ¢oO nd, of f.ormyl
(1Y, et dRekEomee s dopming Ds feptoe eofap BN AR ndlerdiO a8
di ast er e QB or@NHeXMonbausd 48 cRptdfedrto BY dicTlan theHéamesteind/ak @revaitithar!
pol ynor phs thereof. The invention al so provides_the use qf

conpound diseasastaigs in whichddapmyorddotreeniers afesighelved Wnthe shiscase, ‘g%’r?é’Fls
and/or di 45l BB BN Rhufidl, bP PR nlilidH SEDARMATDSbepRG Bxerts

and/ or pol'ynorphs thereo e manufacture of a nedi canent for the
t r eat nent benkficialradfert oride siatecindioe puoicess ofhg disaaseon of dopamni ne
receptors, especially dopam ne D3 20 and/or D2 receptors. A

preferred use ]B?srfu LI # hﬁaﬁ%ﬂgﬁ&é‘%ﬂ@%{%@?m@f RygsaNts MVRRET BN tHeS

in the treatnent of schizophr ective disorders,
cogni t i vepdtinpagy nehtseneralo nEarpsyjiatichi andp reareidagenaiativie t disorderer guch  as

cognitive deficits, denmentia, .0SYC ' t | At AN )

denenti a, S%WB%F%“‘HB%&&%%‘%&%%%&'} £ %bﬁltis)%ldgﬁle%?ag gg@&ddﬁ ar atrgltcl)?né’ o
del usi onaparRsel'Sdikeies. Shedffetid € hénottinsmittbe dspamivhisanedbated viasib teast five
di sease, neuroleptic induce ar ki nsqni epr i on, and ess]

St at 038 ARG JORTEBY HEFEOS PO AL (8. B9 DDA Te (o ey D
parti cul agfeabi PAtLQRtR! HRE GetR SHRYAPIP e tdharstetlstic dishtimhtiah ofne the
all ows the simultaneous mani festation of the beneficial ,actions of D3

funct i onamammadigohiaim Namely, they wewriornd, i Tigh ensiiies dr cergain limbig SircMees
of extrap ] 0 0 ANt QL Yar@CdlARAs ¥OCalleja. Therefore,
2006, 120 Y B RlyslBR sy BhS Pitack rJ%"’ %ﬁisaél?,%nd that of the D2
f unct i onaprefen¢migbtargeting of the Rnteceiyrs ety he aproadsing agpgeach demppe, selegidve
same conbi natd on suyrprisin . tg ip ca I 1] t

i saddont HG0AGOT oGPt bR Sl 45 bty LOlfrs | sucoesshl
Synpt ons, thegpeRThiteveRpaa tih ayerslogmotrhalitiesissthurb anltesphrersE oNtions or
The present inventjon wl| now he further d i Wav. of. t he
fol | owi ngCoasHIvE JysRnAPns (SHspf-8s g°¥%°@p%|€9ﬂﬂ-§§?‘cfﬁf€b@98*%3\é@ LSRG
exanpl es, i t; -shgp buRhkeRicol 11695, 16:105; StHwhrNBL. b6l caimpRes Rav.e2000,
merely ilfustrative of the present invention and should not be

const rued3&87Tii anh@.t Rharmeeple Rev- 198, #hiddht Lawys h g,ﬁ.:mchggh%z}?ol.
vt a?% ggioﬁ?ﬂ7égg®%ﬁ£%ﬁ££ Eﬁe{‘:{] %é'f i1, €NGP F{D'aﬁ%g: P35, 1406.3P1,€868breder,

i nven W are osé sldlf'ed in the art upon
readi ng t eA pered.eBrainRse| Resu 805, 49:77), Pakinson's disaase (g5, akl Levant, B. et al.:

|t er mecl phes,and Gl DESHUEL S, USE EpL ST e 000 Ro0 R RN et

spect r oscopy. HE
Nature Medicine 2003, 9:762) and pain (see, e.g., Levant, B. et al.: Neurosci. Lett. 2001,

303:9).




4-(5,6-dichloro-2-nmethylam tto-Pyrimdin-4-34)-Pi Perazi ne-1-carbOxyli
c acid tertbutyl ester (intermedi ate conpound |a)

Met hy1- (4, WOR0e¥/1268% or o- pyri m di n-2-yl)-am ne (2.8 g, IX12ZH02908/00p032
1- Bocpi perazine (2.27 g, 12.2 mol ), potassium carbonate (0.84 g 6.1
mmol) in water (2.5 m) 20 and nethyl ethyl ketone (50 ml) were
refluxed for 12 hours. After cooling t4 roomtenperature the
precipitate was filtered, and washed with water to give the title

conmpound (2. 6 Ehe dParing Dyakteptogs eiwidely 435208 iTthedpypingand gre novayo s

procedure, the foll ow n onpounds .wer.e pr - .

4- (5, 6- di %H&S?‘%@z‘!‘ﬂ‘?%?srﬂ%@% "-%%"@fi’néiaﬁ@%—g@rg%ﬁl‘%ll ales; Ry AEoRsis i85y
lic aci g 1|rog §ek 1) wiaslty;a;rsed asbﬁﬂpsgchnﬁbmﬁ;ow&; #34 Glsoiwdl kool thatemassive
compoun L 2008/ 125891 PCTA| U2008/ 00Q032 2 .
(e G amaopisuio0fs {8y e FRORRIZTS, 1R i WWERIFR) S Bl (Heh P EXFRRIAIR!
?Ci) d tertRuloylsyptotts, pdRitbinothrPRitton, 64l blanihgt-ad nedbeine snmground

c); e .
4- ( 2- ani riBheBe 6ideefbito sesiopsly ireatrint fhethprapeusic ylizationof Daantageist Sompawads

} o t- ggg@gggg "WoSEE A PR Neurdst BldiRnky. ReD! RI0TES 608, SRMPONN D002,

(4, 5- Di chBmeatiabPeycheplarmacalogyl Neprdseiputifie Bastaandnrapijal Appliestiprs @ 0Ed.

chloride (inte i,at e und 2a) 2.6 g (7.2 mol)
4- (5, 6- di éﬁ&n‘%‘i“{ﬁe -”ﬁ’éﬁfwlcf%%%ﬁo- pyri ni di n- 4-y1) - pi Per azi ne- 1-
carboxylic acid tert-butyl ester was deprotected at 10 C using 100 m
et hyl acet at e ICariavascaltee didei effegalemhbs ah yathosthtio iypotansien asfocwteds with

hours the precipitate was filtered qivi the-title .4
100 % ripERRY eesARg TRt it OR B sk bR e
f ol | owi ngcliapReMRHe, MdrRiapihepeil@grothixene) and second generation antipsychotics (e.g.
(4, 5-di chloro-6-piperazin-1-yl-pyrimdinpn-2- 34%-gi t[}yl g ) nelgi @L/.dgjo.c
hiori de, pker2pivg: pencridone) 7ge Yl og}ltﬁfngcﬁgsa_ & @,c{ﬁ%{, o g%scs cemet, V-
15(4, 5- di ghl-opipsf: e 9662 110246 ¥, L BRMEIL. IL 8023 Yuhdl Paikley k. agdsp edbdnter arh
loride, nmelting point: 200-202 C (internediate conpound 2¢); __
(4, 5- & chGimen's The Pbranacologiogl B viThsrsnoptissy § Lthrdiéond My HFast Hilbra0ge,
el ting p8|455, S]tgﬁ,_ JS%C bef',t %@&ﬁﬂélai’%!cﬁgﬂm%&gk%g) ‘Neuroscientific Basis and
Practical Applications. 2™ Ed. p. 409, Cambridge University Press, 2000;
http://www.fda.gov/medwatch/safety/2006/Sep_PIs/RisperdalConsta PI.pdf;
hitp://www.fda.gov/medwatch/safety/2006/Aug_Pls/Zyprexa PLpdf). Side effects of this

20  sort hamper or seriously limit the antipsychotic therapy especially in the initial period. All

the above mentioned first and second generation antipsychotics show considerable (i.e.

nahoniolar) affinities to adrenergic alpha-1 receptors and it is a common view that the

majority of their cardiovascular side effects are mainly related to their alpha-1 antagonist

actions. Thus, the lack of adrenergic alpha-1 activity is a highly desirable feature of a
25  potential antipsychotic compound.

The present invention provides novel compounds of formula (I) and/or geometric
isomers and/or stereoisomers and/or diastereomers and/or salts and/or hydrates and/or
solvates and/or polymorphs thereof which have high affinity for dopamine Dj receptors (Ki
values less than 3 nM) and, simultaneously, have high-to-moderate affinity for dopamine

30 D, receptors (Ki values of 10 to 50 nM) always in a such combination that the Dj affinity is



Exanmpl e 3 20
Trans- (4-{244- (5, 6-di chl oro- 2- et hyl am no-Pyri m di n-4-y1)-Pi Perazin-1
-34] - et hy1pVO @éﬂélzéﬁ%xyl Y-carbamic acid tert-butyl esterPQI/BUWPHREIAL e
conmpound 3a) 5.36 g (16 mmol) of

(4, 5-di chl oro-6-pi perazin-1-yl-pyrim N 2-y1) - met hyl - am ne

di hydrochl oride and 3.86 g (16 mmol)

trans-4-(2-oxoet hyl)cycl ohexyl-carhamc acid tert-buyt est er re
di 550l ved ith SN SREE HHFaree P 2Bu) In aidsiop C?IEBO‘WH#% fogiguitz (1) five no

tri et hyl amsgy WostalpRd alphdl® Receptbrsy (24 Mol ) sodi um
triacet oxyborohydri dgﬁwag added portions wi se and the reaction

m xture was stirred for 20 hours at anbient tenperature

200 VWO _ ,
2008/ 125891 PC¥/Hiphesrwsdo i prascol Heaios RRYEsY baietiod Aloireting popditions
vwater ( 10&]&&1&%}4@@ &)}Q&@n@ﬁ defdulafioe opc'ir%%.‘iﬂé -2Rfor 13 SepRAY, Sldts, W H@ld

and evaporate ryness in vacua. The residue was triturated wt

di et hy$ eliméted top pgyicheses keg. tschizephrenia schizp-¢ffective disgders), ppgnitiyg imngiyment
poi nt: 199-202 C. Appl.vi he abov e Lhesfaoll ow :
conpound Sag;\:lgplgmbx;% 5&8%31,%%“5&’ mﬁ‘c? lfhollSe 'gi)"é;]ﬁlv% (f‘eﬁcﬁé, c‘l)e\%éﬁga, psychotic
5t r ans- ( 4sthidd 4sspbiafed divitth danentid; géyrhbtity Hgmessionpinaniaj bipolaz disdideRi rReamaid
n-1-34]- ethyll-cyclghexyl):carbam.c acid tert- vl ester nmelti .
poi Nt : 16@44;7131}1%0%%? rﬂ?@r $i %@nstb%ﬁg rSS%BC,ﬁ as pa%son § disease, neurcrﬁgptlc
tr ans- (4- {rdhded(rfnddntal eir@ive dpdidnekiadafiag Aisoidetsde.g- Bulivdi} npivoes), aatentich
34] -ethyl}- cycl ohexyl kcarbamic acid tert-butyl ester nelting poini;
164- 168 Cleficit; disedsrsat byperciyhp slisqeieny ) depression and depressive stafes, anxiety
trans- (4- g2 142 @i CanraficHbmsN kL8 O eRfile! QidHidktifng)l)stedp PEISAER; |emekie
thyl}- cyéﬂ%oﬁg&yl %ﬂr%%%ﬁlggg%é %eret-bt?t y?’ e.stelrl%j,r?el?i ngS poi nt : ,1
197- 199 Caggressionneutisat enip (e whagheld pocaihea ispiine opioids) abuse and pain, which

15Trans- (4-{442-( 4-am. No- I i | hohntdils =0}

| oro-nrint |$E%§ g&;fﬁmnéé}%ﬁ%gg@ng%e{ﬂ %ﬁ?ﬂ%ﬁ%@fﬁ@%f& r?'gl Iét?nedlog%pgugd&p
conpound fanula (D) 24d/8B geprhdtfic rigonery and/or stereoisomers and/or diastereomers and/or
trans-(4-{244-(5, 6-di chl aro-2-net hyl am no- pvrim din-4-yl)-

pi per & ing%%twé/gmﬁ@%w%&{ééyﬂ%%fﬂ%wﬁ%@% t‘Fg’ég(ff{-ﬂ'butyl ester was
deprotected at 10 C using 100 mM ethylacetate saturated with gaseous
hydr ochl ori ¢ Bigd glverdfohelsodpriddessthe nee @Da pompéynidtoditfernds (T) iahd/er gedmetric

ivin h it n 4, 9 ' . ]
g 9t ?so}nlef's gnd%)r tgr%oigo ers 9an or gd?asQréomrgf’é tah T %;E.Its?’gn%/c%zﬁydfr:ates and/or

solvates and/or polymorphs thereof in the manufacture of a medicament for the {reatment

of conditions which require modulation of dopamine receptors, especially dopamine Dj

20 and/or Dy receptors.

A preferred use for Dy/D, ligands according to the present invention is in the
treatment of schizophrenia, schizo-affective disorders, cognitive impairment accompanying
schizophrenia, mild-to-moderate cognitive deficits, dementia, psychotic states associated
with dementia, psychotic depression, mania, bipolar disorder, paranoid and delusional

25  disorders, dyskinetic disorders such as Parkinson’s disease, neuroleptic induced
parkinsonism, depression and depressive states, anxiety disorders, and drug abuse (e.g:

cocaine abuse).

The particular combination of the two receptor-actions described above allows the
simultaneous manifestation of the beneficial actions of D3 functional antagonism (e.g.

30  cognitive enhancer effect, inhibition of extrapyramidal motor symptoms, inhibitory action



Appl yi ng the above procedure the foll ow ng conpounds were prepared:
trans- (4-{442-(4-am no-cycl ohexyl)-ethyli-piperazin-1-3711-5, 6-dichlo
ropyri m di w-2pa8/1288%et hyl - am ne tri hydrochl ori de, nel t iRII/HERA00E/000032
329-330 C (internedi ate conmpound 4b) WO

2008/ 125891PCT11I i U20081000032 25

trans- (4-{442- (4-an no-cycl ohexyl) - et BJl ki perazi n-1-y1}-5, 6-di chl or o-
pyrim di n2-yl)-anaine trihydrochloride, nelting point: 324-326 C

(i nt er nedinaifagCaipeuant 4d} dfethadoh Aunctional antagonism (e.g. antipsychotic effect).
Trans- N- (4-{214- (5, 6-dichl oro-2-net hyl am.no- Pyri i di.n- 4- 34).- Pi LN
- 1141- et HheBnqrgc | %eiﬂ%-%’é@%ﬁ%&e St’%lﬁ%%l nd%%@s if °a£%§@§“€ Eﬁ{ gﬂ"
mol ) tr Qﬁ@aﬂfrﬁﬂ%g@é& feAmed¥] JTD LotaAgRRINY ()g. @kitydykhiBelr yriphonhs, pajehbmbtor
di chl oro-pyrim di n_—_2-y,1%:H-InetQS>/l -am ne trihydrochl ori de was suspended
i n di chl cedationhepsaitivsdishrhancss)i et hyl anine (3.5 n, 25.3 nmml) was
added foll owed by the addition of acetyl chloride (0.49 m, 6.9

mol ) . The reacti on mxture was st ExpagPEIER 24 hours at room 10
tenperature. The precipitate was filtered, washed with water and

purified usi n?@%;lretégngé&g;l%rratp g@g@/ tg rg(g%%%it ytitI Cg%%?iggé%' 39
g, 70 %9, M5 I : ) Y V58
drop of Cgn; %:ﬁt&léé@ﬂ:[‘iﬁplﬁ%%%jdﬁgﬁﬁx%f&é@éxmh 26-it shoBA bakekldarly in

1.55-1.82 m 1,797 ( 2.76 s (311); 2,98-3.18 Sﬂ%@'
3. 37- 3. 58mind(thit the examplss arexgerely (Busirptivernidhe presept %Frma@%%o, 188 by

( r ESI dual N . atiﬂ- 9. : i T 'aﬁons a_nd
Trans- 1- (%ﬁ%ﬂ%g?{o- |g§ﬁ$(%cro ?Sftrlrlgtuf'uvﬁtéonr‘)i IHSB Ewia 'a?jfnrﬁl}}zlYa?fl4) -Pi Perazin-1
-yl ketdy| dquivelentsche e encBmpdshed byuthe ares@o inyeutan idl)begomeanparest 15 thess| )

trans-(4-{442-.(4-am no-cycl ohexyl)-eth - pi perazin-1
di chl or o-%@qﬁéﬁtﬂ*ﬁ!‘éﬂ’y&)ﬂ Efﬁ/rg%ﬁnﬁaém%@fl é;Didr ochl ori de was di ssol ved
in dry 20 dichloromethane (10 nl). Triethylanmne (0.28 m, 2 mmol
was added f ol | Theegtrubiyrd bRalhddérriediates fandtehy Ipkesivictp avrae elucdatsd by IR, NMR
0. 753 mmilug1 gnd the reaction mxture was stirred at roomtenperature
for 4 houfd My\ReCEGSVBYt was renoved in vacuo. The residue was
triturated with water, and the precipitate was filtered to give the
title conpound (0.17 g, 72 %9 Ms (El): 459.2 (M). 1H NWR (300 Mz,
DVSO-d6 (TMs) + 1-drop of cc. DCl, 8 25(ppn)). 0.96 t (311); .
0.88-1.13 m(;@; 1%‘ %3-1.31 m(111); 1.54-1.85 m(611); 2.74 s (311);
2.98 & (2H); 28916 m (411); 3.19-3.33 m(111); 3.34-3.58 m (411);
4.12-4.30 m(211). WO 2008/125891PCT/ 11 U2008/ 000032 26 Method C
4-(5,6-dichloro-2-methylamino-pyrimidin—4—yl)-piperazine-1-carb0xylic acid tert-

butyl ester (intermediate compound 1a)

Methyl-(4,5,6-trichloro-pyrimidin-2-yl)-amine (2.8 g, 12.2 mmol), 1-Boc-

piperazine (2.27 g, 12.2 mmol), potassium carbonate (0.84 g 6.1 mmol) in water (2.5 ml)

20 and methyl ethyl ketone (50 ml) were refluxed for 12 hours. After cooling to room
temperature the precipitate was filtered, and washed with water to give the title compound

(2.6 g, 59 %), melting point: 205-206 °C.
Applying the above procedure the following compounds were prepared:

4-(5,6-dichloro-2-dimethylamino-pyrimidin-4-yl)-piperazine-1-carboxylic acid tert-
25  butyl ester, melting point: 129-131°C (intermediate compound 1b);



Rans- (4-{244- (5, 6-di chl or o- 2- et hyl andnopyri m di n- 4- 34) - Pi Perazin-I-A
-et h34}- cydoheryl)-nrea (Conpound 2) 0.6 g (1.3 mmol)

t rans- ( 4- { W@008412589mM no- cycl ohexyl) - et hyl kpi perazi n-1 -BCiyHG2068/006032

di chl oro-pyrirnidin-2-yl)-methyl -amne trihydrochlorid was suspended
in nethanol. Triethylamne (0.36 M, 2.6 nmvl) was added followed by
the addition potassium cyanate (0.26 §3 3.12 mml ). The nixture was
refluxed for 10 hours. The solvent was renoved in vacua. The residue
was tritur at edl-(&i,d fickiatoe?- athyladnmdeyrimidhi-‘bWDaﬁlwfm -F-parbewylid tasidgi et

the ¢ tI 0. 42 .9 431 2 111 NMR (300
o n QS@“Hr Qﬁ&ﬁf&a&e "{’B“Bﬂ?éd\fé’) 91-1.12 m E214)

s 1 36 m(311) 1.56-1. 92 m(610 2.76s (311); 3.00-3.21 m (4H);
3.30-3.61 m (ﬂl@)amﬁo-?ﬁfﬁ&clﬁdropp)([ﬁhﬁm 4-y1)-p1pe1th:iey1| crgbaxylic ofacidh etegHwind

met hods, using the g & act ts, the |OWI ng conpounds
were preph eé,cplelpp%ngﬁﬁ[}%ﬁ ? ﬁé ‘fﬁr}S@‘F‘P%mg
(4- {244(56d|chloro2ethy|amno pyrimdin- 15

4-y1) 5p| per azipy I\Ilné,Eet hyl | - cycl ohexyl )-am de (Conpound 3), MS (El):
515.2 (ME'); 111 I\/R 300 MHz, DMSO-d5(TMs), 8 (pPn)): 0.84-1.03 m

211 1.08 t 12:1 2 40 2 - .
E410) 2] 2(4521)5?&113 A G(E‘H?m{%‘“i@ é‘gi“‘ﬁ{"@eyjfbm"'? é‘?‘%‘r‘nﬁ(z |H21 (ﬁg;ﬁr&hﬁﬁlﬂ
3. 43- 339 @tédellate &ndfbudd £)10; 7.40 br. (1H);
trans- (4- 244 (5, 6-dichloro-2-ethyl am no-pyri rridi n-4-yl)-pi Perazi n- 1-

AR (300 W, D A Erbelles s ST oor meby et Piepighiey seelue-rg

m (411); éarﬂ&yﬁc (a31d terbkf- dstd2wiay (dbprblectell. 491d. °Glusthg 200)m! LithEcdta89

411 3.03-3. 37 910: 49-3. 62 210; 4.18-4.36
o <(31nslq)\l- (sphyraied With, g?séqu& hi@'ﬁ@ﬂ@‘dﬁ%tg]@érﬁﬁ%’és Bryrnr?ﬁumawnﬁg%&ﬁi%fédp%&ga

2in-1-yT d o06epound 5), M5 (El): 444.3
(ME); %%&g%%géﬂ%?hw@ ﬁ&%ﬁ%{gzgf@ zgc TFA (TIVIS) 8 (pPm):
091134m(5H) 1.45-1.62 m (2H); 66-1.85 m ( 411 1.77.s (3H);
3.07s (6H); 3. @ﬂplsmg@embemcedsrezbe ﬁ)ﬂgwﬂ qom?)m S DIt (311):
4.22-4.36 in (211); 7.71 d (111); 9.77 br (due to protonation); WO

2008/ 125891PCT4]51(H&9 91%2 2 Lyl-pyrimidin-2-y1)-dimethyl-amine dﬂlydrochlonde
trans-N-(4-{2- ({ 6- di c%lorl(r)l Zye%yn lam nj(;)gyrl rgdl n-4-y1)-Pi perazin

-1-y1Fet hgabl}tmgpcystllaﬁéwm(lamadwfeéowpﬁmé@b id 6), M5 (El): 444.2
(MH); 111NMR (300 MHz, CDC13(TMS), 5 (ppn)): 1.04-1.14 m (4H); 1.19

t (314 (4,5-dichloro-6-piperazin-1-yl-pyrimidin-2-yl)-ethyl-amine dihydrochloride,
melting point: 200-202 °C (intermediate compound 2c);

(4,5-dichloro-6-piperazin-1-yl-pyrimidin-2-yl)-amine ~ dihydrochloride, ~melting
point: 183-185 °C (intermediate compound 2d).

Example 3

20 ﬁ'ans—(4-{2-[4-(5,6-dichloro-2—methylamino—pyrimidin-4-y1)—piperazin—l-yl]-ethyl}-

cyclohexyl)-carbamic acid tert-butyl ester (intermediate compound 3a)

5.36 g (16 mmol) of (4,5-dichloro-6-piperazin-1-yl-pyrimidin-2-yl)-methyl-amine
dihydrochloride and 3.86 g (16 mmol) of #rans-4-(2-oxoethyl)oyclohexyl-carbamic acid
tert-butyl ester were dissolved in dichloromethane (320 ml). 6.7 mi (48 mmol)

25  triethylamine was added, then 5.1 g (24 mmol) sodium triacetoxyborohydride was added

portions wise and the reaction mixture was stirred for 20 hours at ambient temperature. 20



1.23-1.30 m (111); 1 37-1.48 m (2H); 1.77-1.82 m(2H); 1.95 s (3H);
1.94-2.04 m( ZQ 34 2.43 m(2H); 2.48-2.55 m5 (4H); 3.30-3.43 in
(2H): 3.58WO2008/1359%61) - 4.83 t (1H); 5.23 d (1H): PCT/HU2008/000032

t rans- nor phol i ne- 4- carboxylic acid

(4-{2-[4-(5, 6-dichl oro-2-nethyl am nop E;i m di n-4-yl)-piperazin-1-3/1.1
-ethyl}-cycl ohexyl)-am de (Corrpound 7;5, VS (EI) 501.2 WO, | HNMR (500
MHz, DMBO- d6+DCl1 ( TMB), ﬁlg : 0.91-1. ﬂ*fg Ic_i% 311}112 1?1 m
(311); 1.%molasgemrsarbpnate-so 817111‘”8 r (hp Qdged; e orgagip layer avag,

411 , 1 1 1
L, S AR e b b om0

trans- 3 (mqrmmem@tmwmgu@@&mﬁwl 202-°¢:1) - pi Per azi n
-1 -yl ket hyl | cycl ohexyl -1, 1- di net hyl - urea (Corrpound 8), M5 (El): 459.2

MO, ' 14 NAIR
6 o1 106 m (Zﬁ%%%@éfb 0%&%%“[%%%%9 f5f°%1§1dsrﬁ£2 G&I%@g?) 84 m

(4H); 2.77 s (911); 3.03-3.21 in (4H); 3.21-3.43 m‘§311) 3,51- 3.62
m (2H)3 4. 14- draké-(#a{224-(3,6-dhigoRrdimpihplaming-pyrisnigied-yBmiperazins b ylr

(1H); 9.8 im0
trans- 3- ( gi&&&%ﬁbﬁbﬁ%‘? acid tert Py a%teﬁél}dtm% PAE A2 17& C {infszmediate.
| -yl ket hyé&npoﬁy@mgbexyl} 1, 1- di net hyI urea (Corrpound 9), I\/B (El):
473.2 (M); 111 NVR (500 MHz, DVBO-d6(TWMB)+ | drop of cc.TFA 5

gpgg) ) 68 ?ﬁ (1’2%%(2“ {é?[%%;ﬁdéﬁl’?‘?fﬂ'( Ill ot cg%%yji} Bﬁzéﬁlé ~ethyl}-

411 3. 2 £71644-368 bdigie
1) e ) Gt iy e 0365 ke

translw(mmnd§®,6 di chl or o- 2- et hyl ani no- pyri mi di n- 4- 34) - pi perazin
-1 -yl k ethyl}-cycl ohexyl - propi onam de (Conpound 11), MS(El): 444.2

(M) 111INWR (5tp491s-(4-{2—[4-(2-ami110-5,6—dichloro-pyﬁn1idin—4-y1)-piperazin—l-yl]—ethyl}-
cyclohexyl)-carbamic acid tert-butyl ester, melting point: 197-199 °C (intermediate

compound 3d).
Example 4

15 Trans-(4-{4-[2-(4-amino-cyclohexyl)-ethyl]-piperazin-1-yl}-5,6-dichloro-pyrimidin-2-
yl)-methyl-amine trihydrochloride (intermediate compound 4a)

488 g (10 mmol) trans-(4-{2-[4-(5,6-dichloro-2-methylamino-pyrimidin-4-y1)-
piperazin-1-yl]-ethyl}-cyclohexyl)-carbamic acid tert-butyl ester was deprotected at 10 °C
using 100 ml ethylacetate saturated with gaseous hydrochloric acid. After 4 hours the

20  precipitate was filtered giving the title compound (4.9 g, 99 %), melting at 325-326 °C.

Applying the above procedure the following compounds were prepared:

trans-(4- {4-[2-(4-amino-cyclohexyl)-ethyl]-piperazin-1-y1}-5,6-dichloro-pyrimidin-
2-y1)-dimethyl-amine trihydrochloride, melting point: 329-330 °C (intermediate compound
4b)

25 trans-(4-{4-[2-(4-amino-cyclohexyl)-ethyl]-piperazin-1-yl}-5,6-dichloro-pyrimidin-
2-yl)-ethyl-amine trihydrochloride, melting point: 318-319 °C (intermediate compound 4c)



25 MHz, DVSO d6(TMS) Idrop of cc. TEA, 5 (ppm): 0.97 t (3H);
0.95-1.05 m(2H); 1.06- 1.18 m(2H); 1.18-1.29 m(1H); 1.51-1.59 m
(21); 1.68WD28G8/12589411); 2.03 q (211); 2.768 (311) 3. OBC13HB20081000032
(611); 3.40-3.51 m(111); 3.51-3.60 m (211); 4.13-4.39 m (211); 7.42,
7.52 hr. (due to protonation); 7.60 d ng) 9 72 hr. (111); WO
2008/ 125891PCT/ HU2008/ 000032 28

trans-N-(4-{244-(2-am no-5, 6-di chloro-pyrimdin-4-y D5p| perazin-|-yll-

ethyl}- cycl ohmmyi(3-{4E2(banie-dyCohpulnetbylppiperBing Y -5,6dishiprq pjmidiz- |

NVR (300 P 3 40
(200 1. 6" aganwx%%mdfsmsfﬂeg%ﬁm 920, b gigoniodd e e T
(411); 3. 35- 3. 54 m (5H); 7.65 d (111); 6.83 s (2H); . .
5trans- 1- (4- { 2vétho8 .46- di chl or o- 2- met hyl am no- pyri m di n-4-y1) - pi Per azi
n- 1- 341- et hyl}- cycl ohexyl)-3-met hyl -urea (Conpound 13), MS (El):

445, 3 ') . Srithi 2bipefazittiyi]-ethyll-
(o) oTtps Ul Gryaithore PR R i Hh B Ro R Ean PRt Sy,
s (3H)s &y%&ﬁeﬁyﬂ}ic)e‘taxﬁitﬁze&nﬂ:@mmmﬂl) ; 3.22-3.33 in (111); 3.42-3.57
m (411); 4.10-4.30 m(2H); 7.44 br (residual NH); 11.33 br (residual
N

152 rans- N- ( 4- (BWnE ((%%mﬂplé R 64'2{41[(%%% WSlOBWID et%’(l}]pﬁ’e%])n IPY%GI’ az

in-1-yl]-q %f{?s e\lg@%ﬁﬂm%ﬂ AL R sihep)endéﬂsﬁ BichlorékAdhahe
(MH4); 111N|\/R1& M—Iz O G%TI\/S + drop_ of cc. Qc‘ECth gj% I
0.98-1 11(591179 @newlmmg (312 o @ﬁ)mmoli Nz aédeﬂOfOH? gy thepdgifion of gesty

Eiiig ) %g Iid (zzf)]@ ]E%?m@l ﬁgTﬁb(r@eHﬂm n?ixﬂ:@e %a@@tlﬁ’g(%‘fﬁ]ﬂ 2%310)51@ é8i lggmm

br 151qr ets:m;baxah:re.ll—'ﬁhe firécipitate wag fidtsiadu awashqﬂ)wnh wates agd pog Nﬁl{la_column

244- (5, 6-,di chl

A sl W eiC e G R
of be. P -

1.48-1. 65 2 3

(611); 2. bé%énf%@ﬁ s53-ndsly (e s ;25 oS m D 30

m (1H); (5@%31 164,291 (kD17 90 Br Gésidua® NHY) (113519r. (rdsidamgﬂ): al Test

Met hods 1 recept or bi ndi ng Bi ndi ng assays were carried out
on rat_recombinant D3 receptors (Perkin-Elnmer, Cat. No. 6110139)
expredsed in M6thod¥ s using [31i]spi perone (0.44-1.49 nM as |igand
and

Trans—l-(4-{2-[4-(5,6—dichloro-Z-methylamino-pyrimidin-4-yI)-piperazin—l-yl]—ethyl}-
cyelohexyl)-3-ethyl-urea (Compound 10)

0.25 g (0.5 mmol) trans-(4-{4-[2-(4-amino-cyclohexyl)-ethyl]-piperazin-1-y1}-5,6-

dichloro-pyrimidin-2-yl)}-methyl-amine ~ trihydrochloride ~was  dissolved in dry

20  dichloromethane (10 ml). Triethylamine (0.28 m], 2 mmol) was added followed by the

addition of ethylisocyanate (0.06 ml, 0.753 mmol), and the reaction mixture was stirred at

room temperature for 4 hours. The solvent was removed in vacuo. The residue was

triturated with water, and the precipitate was filtered to give the title compound (0.17 g, 72

%) MS (ED: 459.2 (MH"). 'H NMR (300 MHz, DMSO-ds (TMS) + 1 drop of cc. DCI, &

25 (ppm)): 0.96 t (3H); 0.88-1.13 m (4H); 1.13-1.31 m (1H); 1.54-1.85 m (6H); 2.74 s (3H);
2.98 q (2H); 2.89-3.16 m (4H); 3.19-3.33 m (1H); 3.34-3.58 m (4H); 4.12-4.30 m (2H).



25 hal operidol (10 p,M for determ nation of non-specific binding.
The assay was perfornmed according to the supplier's assay protocol
(Cat. No.: WOIOBEFE91 WO 2008/ 125891PCT/ HU2008/ 000032 29 r/HTR08/000032
Recept or Bi ndi ng D2 receptor binding was determ ned as

descri bed by Creese et at (Fur. PharnmacolL, 60:55-66, 1979) on rat
brain striatal nenbrane preparation u@fng [311]spiperone (0.4-1.3 nM
as ligand. Non-specific binding was determned in the presence 50f 1
p/ M (+) but aciMethol C 3. Al pha-1 Receptor Binding Al pha-1
receptor binding studies were perfornmed according to the nethods

descri bed,b . Br Jur e aPhani. 2 IRheBO
1979) on%ggs'g%ﬁipg@%ﬁ%ggﬁeﬁ% nggtltijﬁ’%mﬁgllﬁngj E%ﬁi}ﬁh -Iépﬁa)g](z)si 212

(0. 22- 0. IHclipx@putdag@otipodtde?)non- 10 speci fic binding was determ ned
in the presence of 10 prls4 phentol am ne. 4. Anphetam ne-Induced

tilit h f | i ni st rabd : f
Thetest compdihe 6rF st e AP R Po SR BB 0075
treated iitod-Frpiehayinemeil-amie kehydsechlort dwasersaspendédsi idu ahdtiyanol.

placed in activity cages for one hour. Loconotor_ actjyity was

measur ed Tristhylaming §0:26 aflahh @mel} wag pdded FBHR WS PYg6 ?%‘iﬂ@?f‘ ﬁ?tf‘q‘?minh PPt

phot obea 2@, isﬁ}g%ﬂlbgg?ﬂef WS rERERH T APLASs. TE sOvaSiasebmbedy,
i an 0

i nterruption orizontal activity data of each group was
cal cul at etcudcPirarsidievabiritiveted ofitmwplentaadithe pregipitete vas fdiceedste give the

| oconot i gn, was_cal ed-f£q o) guﬁqju ﬁﬁg SRRARN

ED-50 val U& 8%%?°&8§3b%5rﬁe3§ b{‘? ﬁ%ﬁgEaI? "?ﬁng SSi dnh'fel tteé to th(’a(bl\d-srbedS
dose- roes pan®y+pl dtop F0:e5DCCAE Gdpepsy0.9lesd2 m (2H)THi 15t y3Grimn(its1.86 12 m
t he oral n i t ) nd l,e - W.star ts wei ghi ng
200- 220 géﬁbﬁﬁg%béﬁ‘p%%% %f@be@gﬁﬁﬁ%?ﬁﬁgﬁ \r%?’rslylﬁé%%ft i on:

pl aci ng both forepaws of the rat on a 10 cm high podium Animals were
consi dered t o Asplgat ahepf ihe abbve tethodt, dsing thecapprapciptetrhaitants debyfollowing
posture within 30 sec. The frequency of cataleptic animls 25 was
det er mi nePPROUBHEVCEREPACAY ee, four and five hours after the
treatnent. Mnimmeffective (catal eptic) dose was defined as the
dose causi ng GakaleRsNolxe-4-@asixyit adidud-{ BREH{SHEdichiore2-ethiytamino-pyritidin-

he P byl e s et o R £1s S, 2
Scopol am QR B%ﬁz,msp;c{g?ﬂsi%ﬁﬁm @.8k.1.03h8 gmg); €108 k ed3%)t 1N2N.27 m

The | earning process of was assessed in a i ce point

wat er - | ab@H)nt.B7-4yi0me RHThE61 e (405 232t papil EREERRN ARSI
recorded | r‘tl%\lgi%gﬁ_g_% %@@%@‘S‘i {1%@.1%.%@16_ (Epper i ment al days. Male

Wstar rats ng per ‘groups) were treated
‘ trans-(4-{2-[4-(5,6-dichloro-2-ethylamino-pyrimidin-4-y)-piperazin-1-yl}-ethyl}-
20  cyclohexyl)-urea (Compound 4), MS (EI): 445.2 (MH"); "H NMR (300 MHz, DMSO-ds
(TMS) + 1drop of cc. TFA, & (ppm)): 0.86-1.18 m. (4H); 1.10 s (3H); 1.15-1.32 m (1H);
1.49-1.61 m (2H); 1.65-1.89 m (4H); 3.03-3.37 m (9H); 3.49-3.62 m (2H); 4.18-4.36 m
(2H);

trans-N-(4-{2-[4-(5,6-dichloro-2-dimethylamino-pyrimidin-4-yl}-piperazin-1 -yl}-
25  ethyl}-cyclohexyl)-acetamide (Compound 5}, MS (EI): 444.3 (MHY; 'H NMR (300
MHz, DMSO-dg+ 1drop of cc. TFA (TMS),  (ppm)): 0.91-1.34 m (5H); 1.45-1.62 m
(2H); 1.66-1.85 m (4H); 1.77 s (3H); 3.07 s (6H); 3.07-3.20 m (4H); 3.20-3.36 m (2H);
3.37-3.62 m (3H); 4.22-4.36 m (2H); 7.71 d (1H); 9.77 br (due to protonation);



5 orally with vehicle or the test conpounds 1 hour before each daily
session. Scopolamne (3 ng/kg ip.) as amestic agent was injected 30
m nut es prwér200812689¢ first daily trial. Mean SE of er rROEHEWASIH0Rd
in all the trials was calculated in each group. Percent inhibition of
scopol am ne-i nduced increase in the nunber of errors was cal cul at ed
for each dose of the tested conpound. 2YODopani ne D3 and 1) 2 and
adrenergic al pha :1 receptor binding data of sel ected conpounds of

t he pr esemns-N{&AL{6«5,adechldreLethylaniTedyyemidin-Kiy-pipjragiatlay ketBylgr ven.

Ia?: elé._ 5&:@%&?@@%&: ((%n%pounclf lé),( ”Wﬁﬁé%:ﬁwﬁh @NMI@ MOO%Z, 1
CDCls (TMS), § (ppm)): 1.04-1.14 m (4H); 1.19 t (3H); 1.23-1.30 m (1H); 1.37-1.48 m
(2H); 1.77-1.82 m (2H); 1.95 s (3H); 1.94-2.04 m (2H); 2.34-2.43 m (2H); 2.48-2.55 m
5  (4H); 3.30-3.43 m (2H); 3.58-3.77 m (5H); 4.83 t (1H); 5.23 d (1H);

trans-morpholine-4-carboxylic acid (4-{2-[4-(5,6-dichloro-2-methylamino-
pyrimidin-4-yl)-piperazin-1-yl]-ethyl}-cyclohexyl)-amide (Compound 7), MS (EI): 501.2
(MH"); H NMR (500 MHz, DMSO-dg+DC1 (TMS), § (ppm)): 0.91-1.04 m (2H); 1.12-
1.30 m (3H); 1.55-1.66 m (2H); 1.67-1.84 m (4H); 2.76 s (3H); 3.01-3.15 m (4H); 3.19-
10 3.28 m (4H); 3.34-3.43 m (1H); 3.42-3.63 m (8H); 4.03-4.37 m (2H); 7.45 br (residual
NH); 11.22 br (residual NH);

trans-3-(4-{2-[4-(3,6-dichloro-2-methylamino-pyrimidin-4-yl)-piperazin-1-yl]-ethyl}-
cyclohexyl-1,1-dimethyl-urea (Compound 8), MS (EI): 459.2 (MHY; 'H NMR (500 MHz,
DMSO-d¢ (TMS) +1drop of cc. TFA, § (ppm)): 0.91-1.06 m (2H); 1.14-1.31 m (3H); 1.49-
15 1.64 m (2H); 1.67-1.84 m (4H); 2.77 s (9H); 3.03-3.21 m (4H); 3.21-3.43 m (3H); 3.51-
3.62 m (2H); 4.14-4.44 m (2H); 5.49 br. (due to protonation); 7.50 br (15); 9.83 br (11);

trans-3-(4-{2-[4-(5 ,6-dichloro-2-ethylamino-pyrimidin-4-yl)-piperazin-1-yl]-ethyl } -
cyclohexyl}-1,1-dimethyl-urea (Compound 9), MS (EI): 473.2 (MHED; 'H NMR (500
MHz, DMSO-dg (TMS)+ 1drop of cc. TFA, & (ppm)): 0.91-1.03 m (2H); 1.09 t 3H); 1.13-
20 1.28 m (3H); 1.50-1.60 m (2H); 1.66-1.84 m (4H); 2.75 s (6H); 3.00-3.19 m (4H); 3.19-
3.39 m (5H); 3.48-3.62 m (2H); 4.07-4.36 m (2H); 5.86 br (due to protonation); 7.53 br

(1H); 9.91 br (1H);

trans-N-(4- {2—[4-(5,6-dich1oro-2-methy13mino-pyrimidin-4-yl)-piperazin—1-yl]-
ethyl}-cyclohexyl-propionamide (Compound 11), MS(EI): 444.2 (MHH 'H NMR (500
25 MHz, DMSO-dg (TMS) 1drop of cc. TFA, 8 (ppm)): 0.97 t (3H); 0.95-1.05 m (2H); 1.06-
1.18 m (2H); 1.18-1.29 m (1H); 1.51-1.59 m (2H); 1.68-1.81 m (4H); 2.03 q (2H); 2.76 5
(3H); 3.03-3.34 m (6H); 3.40-3.51 m (1H); 3.51-3.60 m (2H); 4.13-4.39 m (2H); 7.42,
7.52 br. (due to protonation); 7.60 d (1H); 9.72 br. (1H);
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trans-N-(4- {2-[4-(2-amino-5,6-dichloro-pyrimidin-4-yl)-piperazin-1-yl]-ethyl}-
cyclohexyl)-acetamide (Compound 12), MS (EI): 416.2 (MHY; 'H NMR (300 MHz,
DMSO0-ds (TMS), 8 (ppm)): 0.83-1.28 m (5H); 1.28-1.40 m (2H); 1.65-1.82 m (4H); 1.76 s
(3H); 2.26-2.35 m (2H); 2.37-2.48 m (4H); 3.35-3.54 m (SH); 7.65 d (1H); 6.83 s (2H);

trans-1-(4-{2-[4-(5,6-dichloro-2-methylamino-pyrimidin-4-yl)-piperazin-1-yl]-ethyl }-
cyclohexyl)-3-methyl-urea (Compound 13), MS (EL): 445,3 (MH"); "H NMR (400 MHz,
DMSO-dg (TMS) + 1 drop of cc. DCJ, § (ppmy)): 0.90-1.17 m (4H); 1.19-1.31 m (1H); 1.58-
1.84 m (6H); 2.54 s (3H); 2.76 s (3H); 3.02-3.16 m (4H); 3.22-3.33 m (1H); 3.42-3.57 m
(4H); 4.10-4.30 m (2H); 7.44 br (residual NH); 11.33 br (residual NH)

trans-N-(4- {2-[4-(5,6~dichloro-2-methylamino-pyrimidin-4-yl)-piperazin-1-yl}-
ethyl}-cyclohexyl)-benzamide (Compound 14), MS(EI): 492.4 (MH"); *H NMR (400
MHz, DMSO-ds (TMS)+ 1 drop of cc. DC, § (ppm)): 0.98-1.11 m (2H); 1.21-1.44 m (3H);
1.61-1.70 m (2H); 1.73-1.90 m (4H); 2.76 s (3H); 2.97-3.19 m (4H); 3.42-3.56 m (4H);
3.66-3.83 m (1H); 4.09-4.32 m (2H); 7.41-7.54 m (3H); 7.82-7.87 m (2H); 8.26 br
(residual NH); 11.33 br (residual NH); |

trans-3-bromo-N-(4-{2-[4-(5,6-dichloro-2-methylamino-pyrimidin-4-yl)-piperazin-
1-y1]-ethyl}-cyclohexyl)-benzamide (Compound 15), MS(ED): 571.3 (MH'); 'H NMR
(400 MHz, CDCl; + MeOD-dy (TMS), § (ppm)): 1.06-1.42 m (5H); 1.48-1.65 m (2H);
1.79-1.88 m (2H); 2.04-2.13 m (2H); 2.43-2.85 m (6H); 2.91 s (3H); 3.62-3.99 m (5H);
7.29-7.32 m (1H); 7.59-7.64 m (1H); 7.66-7.71 m (1H); 7.87-7.90 m (1H).

Biological Test Methods
1. D3 receptor binding

Binding assays were carried out on rat recombinant Dj receptors {(Perkin-Elmer,
Cat. No. 6110139) expressed in S{9 cells using [*H]spiperone (0.44-1.49 nM) as ligand and
haloperidol (10 uM) for determination of non-specific binding. The assay was performed
according to the supplier’s assay protocol (Cat.No.: 3110139).
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2. D; Receptor Binding

D, receptor binding was determined as described by Creese ef al. (Eur. J
Pharmacol, 60:55-66, 1979) on rat brain striatal membrane preparation using
[*H]spiperone (0.4-1.3 nM) as ligand. Non-specific binding was determined in the presence
of 1 uM (+) butaclamol. '

3. Alpha-1 Receptor Binding

Alpha-1 receptor binding studies were performed according to the methods
described by Greengrass and Bremner (Eur. J. Pharmacol, 55:323-326, 1979) on rat
cortical membrane preparation using [*H]-prazosine (0.22-0.37 nM) as ligand. The non-

specific binding was determined in the presence of 10 uM phentolamine.
4. Amphetamine-Induced Hypermotility

One hour after the oral administration of doses of the test compound or vehicle,
male Wistar rats were subcutaneously treated with d-amphetamine (0.5 mg/kg, sc.) and
were individually placed in activity cages for one hour. Locomotor activity was measured
in a four-channel activity monitor equipped with infrared photobeams Horizontal
movement was determined as the number of beam interruptions. Mean = SE of horizontal
activity data of each group was calculated. Percent inhibition of amphetamine-induced
increase in locomotion was calculated for each dose of the tested compound. The ED-50

value was determined by linear regression fitted to the dose-response plot.
5. Catalepsy Test

Thirty minutes after the oral treatment with the test compounds male Wistar rats
weighing 200-220 g (n=10/group) were placed in extra-ordinary position: placing both
forepaws of the rat on a 10 cm high podium. Animals were considered to be cataleptic if
they did not correct their body posture within 30 sec. The frequency of cataleptic animals
was determined at one, two, three, four and five hours after the treatment. Minimum
effective (cataleptic) dose was defined as the dose causing catalepsy at least at two readings
(i.e. cither at two time points in the same animal or in two different animals at any of the

time points).
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n.a.: not applicable, due to the lack of alpha-1 binding
Sel. = Dy/D; selectivity, i.e., Ki for D, receptor divided by Ki for D3 receptor

15
The most prominent side effects of the first generation antipsychotic compounds
(e.g. chlorpromazine and haloperidol) and at higher doses even those of second generation
(atypical) antipsychotics (e.g. risperidone) are the extrapyramidal symptoms such as
pseudo-parkinsonism and tardive dyskinesia and the orthostatic hypotension. The former
20 two are the result of massive blockade of D receptors in the basal ganglia whereas the

latter is the consequence of antagonism of alpha-1 receptors.
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ligands at dopanune D, receptors (Ki values betwcen 5 and 50 nM) showing 5 to 50 fold

selectivity for D3 over D; receptors. Coupling the very high Ds affinity to the moderate D,
5 affinity in this particular proportion allows the beneficial (e.g. antipsychotic) actions of a
D, antagonist to be preserved, while at the same time, impeding (by the D; effects) the
appearance of the disadvantageous consequences of massive D, receptor blockade, such as
extrapyramidal symptoms or cognitive disturbances. It is therefore anticipated that no or
greatly diminished adverse effects related to D, receptors will occur in the course of
10 therapeutical application of compounds of the present invention. Furthermore, as well as
favourably modulating the dopamine D, receptor-mediated functions, action of the
compounds of formula (I} of the present invention on dopamine D3 receptors will also
result in additional therapeutically beneficial effects e.g. cognitive improvement,
diminution of negative and depressive symptoms. In addition, the compounds have no .
15  affinity to adrenergic alpha-1 receptors (Ki values are higher than 1000 nM for each
compound) and thus have extremely high D/alpha-1 selectivity. From the lack of affinity
of the compounds to adrenergic alpha-1 receptors the lack of cardiovascular side effects
(e.g. orthostatic hypotension and associated symptoms such as dizziness, tachycardia) is

anticipated.

20 The beneficial effects of the compounds of formula (I) of the present invention
carrying the above described particular combination of D3 and D, receptor binding
affinities were demonstrated in vivo, in methods used to measure antipsychotic effect
(amphetamine hypermotility), cognitive enhancer activity (scopolamine-induced learning
disturbance) and extrapyramidal side-effect (catalepsy test).The results are shown in Tables

25 2and3.
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As can be seen from Table 2, compounds of formula (I) of the present invention
have highly potent antipsychotic activity (inhibition of amphetamilne-induced
hypermotility) as can be predicted from their high to moderate dopamine D; receptor
affinities. 'With regard to cataleptogenic (i.e. extrapyramidal side effect-inducing)

10 potential, compounds of formula (I) of the present invention are highly superior to the
reference drugs olanzapine and risperidone both in absolute (MED) and relative (T) terms.
Since olanzapine and risperidone show equal binding affinity to the D3 and D dopamine
receptors (see Table 1) whereas compounds of formula (I) of the present invention
preferably bind to the Dj receptor (their Dj affinity is 5 to 50 fold higher than the D

15  affinity) in such a way that they have high or very high affinity to dopamine Dj receptors
and moderate to high affinity to dopamine D, receptors, the results of Table 2 also
demonstrate that such particular combination of D3 and D, affinities indeed result in
preservation of the beneficial antipsychotic action with simultaneous elimination of the

disadvantageous extrapyramidal side-effect (catalepsy).

20
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Table 3

Effects of compounds of formula (I) on scopolamine-induced learning

disturbance
Compound Dose % inhibition®
(mg/kg)
1 0.1 36
0.2 58
0.4 61
0.8 44
8 0.025 38
0.05 65
1 31
Olanzapine 1 -12
3 -49
Risperidone 0.5 -15

a: negative values mean further impairment in learning performance

Data in Table 3 show that compounds of formula (I) of the present invention do
exert cognitive enhancing effect (as evidenced by the considerable inhibition of the
learning disrupting effect of scopolamine) in contrast to olanzapine and risperidone which
further impaired rather than improved the learning performance of scopolamine treated
animals. These findings demonstrate the beneficial effect of the very high to high Ds
receptor affinity characteristic for the compounds of formula (I) of the present invention
and also point to the importance of the particular 5 to 50-fold D3/D, selectivity ratio
possessed by these compounds. In the case of risperidone and olanzapine, compounds
which showed equal affinity to the D; and D, receptors, the deleterious effect of Dj
antagonism on learning overcame the beneficial cognitive action of D3 antagonism while in
case of compounds of formula (I) of the present invention the 5 to 50-fold higher Ds
receptor affinity cancelled out the disadvantageous effect (cognitive disturbance in this

case) of D antagonism.
ok ok ok &
While the invention has been depicted and described by reference to exemplary

embodiments of the invention, such a reference does not imply a limitation on the

invention, and no such limitation is to be inferred. The invention is capable of considerable



38 0.05 65 1 31 danzapine 1 -12 3 -49 R speridone 0.5 -15 a:
negative val ues nean further inpairnment in |earning performnce 5Data
in Tabl e 3WENBFER conpounds of fornula (1) of the priEkRY2008/000032
invention do exert cognitive enhancing effect (as evidenced by the
consi derabl e inhibition of the Iearniqg di srupting effect of
scopolam ne) in contrast to olanzapine‘gnd ri speri done which further

i npaired rather than inproved the |earning performnce of scopol am ne
treated afmodificationrglieration, aur eayivalpainin farmednd fincdiopasaril opgr totbpesct  of

o . : F SRSt e 0
e very R Orslnﬁla | %e?h.ri}eﬁzgﬁ-& H%‘Cnn%{tﬂe‘ BEnbt RS ai%%l@édlré Tﬁecfeﬂ{cte{doe

conpounds o prese i I al so poin

l.nventi1 on an
t he i npor eathdescrfedidmbogumantscafiths inSention 5G-ekemplary3grip asd hrsarof ethaystivgof o

d, by th ds. £ T
o1 anzapi nd S VBRI, CopistudiaS 8 R etior s BRSISLE R 133 ontyy
recept or s thetspiitdad edope bHihs appended claifnsFlviag talf copnisamerrio lequvalenvy in all

overcane the beneficial cognitive action of D3 antagonismwhile in
respects.

The entire disclosures of all applications, patents and publications, cited herein, are

hereby incorporated by reference.

10



15 case of conpounds of formula (1) of the present invention the 5 to
50-fold higher D3 receptor affinity cancell ed out the di sadvant ageous
ef fect (coWM208/258M st urbance in this case) of D2 ant ageru/Bu2008/000032
Wil e the invention has been depicted and descri bed by reference to
exenpl ary 20 enbodi nents of the invention, such a reference does not
inmply a linmitation on the invention, &% no such linmitation is to be
inferred. The invention is capable of considerable WO

2008/ 1258@41ekhHHU2008/ 000032 34 nodification, alteration, and
equivalents in formand function, as will occur to those ordinarily
skilled |¥ t he perté%ﬁ % art aving the benefit of this disclosure.
The depi cted ahdOYBLEH] di rents of the invention are exenplary
only, and are not exhaustive of the scope of the invention.
Consequently, the invention is intended to be flinited only by 5 the
spirit and scope of the appended claims, gl full cognizance to

equi val ence in all respects. The entirg disclogures of all
applications, patents and publications, ™ are hereby
i ncorporated by reference. WD 2008/125891 CT/11U4908/000032 35 W
Claim 1.A compound of forgula R1 1\ 1--
@y
H

M

5  wherein

Q represents Cp4 alkyl, —NR’RY, phenyl, optionally substituted phenyl, 1-
pyrrolidinyl, 1-piperidinyl, 4-R>-piperazin-1-yl or 4-morpholinyl group,

R! represents hydrogen or Cy.4 alky! group;
R* represents hydrogen or C;4 alkyl gror-lp;

10 R? represents hydrogen, C14 alkyl group, phenyl or optionally substituted phenyl;
R* represents hydrogen, Cy.4 alkyl group, phenyl or optionally substituted phenyl;
R? represents hydro geﬁ or Cy.4 alkyl group;

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

hydrates and/or solvates and/or polymorphs thereof.
15 2. A compound of claim 1, wherein
Q represents C,4 atkyl, ~NR*R* or 4-morpholinyl group,
R} represents hydrogen atom or Cy4 alkyl group;

R? represents hydrogen atom or Cy.4 alkyl group;



(1) 5 wherein Qrepresents Cl4 al kyl, -NR3R4, phenyl, optionally
substituted phenyl, 1- pyrrolidinyl, 1sgiperidinyl,

4-123-pi perazin-1-yl or 4-norpholinyl group, Rl represents hydrogen
or Cl4 all cyl oup; R2 represents hydrogen or Cl4 al kyl group; 10R3
represents hyd% esenfa hyfragendgtemor Ghealkyl gouspendnal |y
substituted phenyl R4 represents hydrogen, Cl4 al kyl group, phenyl

or optionally %&%gﬁgﬂgm%latoﬁ @E{ glgqrguﬁgdrogen or Cl4 al kyl

group; and/or geo ric i rs and/ or rs and/ or

di astereonmers and/or salts and/or hydr at es and/ or sol vates and/ or
pol ynor pi&s t hdiheofampéur] &f caimdwsedectéd dlomi:m 1, wherein Q represents

Cl4 al kyl, -NR3R4 or 4- m)rphol I nyl group, RI represents hydrogen atom

T DT s R e R

repregentcgcmg%?g_%epatnq%or Cl_4 aI kyI group. 3. The conpound of claim
1 selected fro

trans- N-(4-{244- (5, 6-di chl oro-2-net hyl am no-pyri m di n-4-y1) - pi perazin

-1-y1Fet ngaﬂs-(ﬂc{ﬁc[ﬂdﬁe&-ylg;hmretzgmajlleylamlno pyrimidin-4-yl)-piperazin-1-yl]-ethyl}-

trans- (4f}/2'1§ %5' 6- dICh| or o- 2- met hyl am no- pyri m di n-4-y1) - pi perazin-1
-yl ket hy ¢lo 9 “) yurea, trans-norpholine-4-carboxylic acid

(4-{244- (5, 6-di chl oro 2- et hyl am no- pyri m di n- 4-
y1) - pi pertetisamdmtiiathydarboxgiiolsid Y4y a 148, 6-dichloro-2-ethylamino-pyrimidin-4-

yl)-piperazin-1-yl]-ethyl}-cyclohexyl}-amide,

10 trans-(4-{2-[4-(5,6-dichloro-2-ethylamino-pyrimidin-4-yl)-piperazin-1-yl]-ethyl}-

cyclohexyl)-urea,

trans-N-(4-{2-[4-(5,6-dichloro-2-dimethylamino-pyrimidin-4-yl)-piperazin-1-yl]-

ethyl}-cyclohexyl)-acetamide,

trans-N-(4-{2-[4-(5,6-dichloro-2-ethylamino-pyrimidin-4-yl)-piperazin-1-yl]-ethyl}-

15  cyclohexyl)-acetamide,

trans-morpholine-4-carboxylic acid (4-{2-[4-(5,6-dichloro-2-methylamino-pyrimidin-
4-yl)-piperazin-1-yl}-ethyl}-cyclohexyl)-amide,

trans-3-(4-{2-[4-(5,6-dichloro-2-methylamino-pyrimidin-4-yl)-piperazin-1-yl]-ethyl}-
cyclohexyi-1,1-dimethyl-urea,

20  frans-3-(4-{2-[4-(5,6-dichloro-2-ethyl-amino-pyrimidin-4-yl}-piperazin-1-yl]-ethyl}-
cyclohexyl}-1,1-dimethyl-urea,

frans-1-(4-{2-[4-(5,6-dichloro-2-methylamino-pyrimidin-4-yl)-piperazin-1-yl}-ethyl}-
cyclohexyl)-3-ethyl-urea,

frans-N-(4-{2-[4-(5,6-dichloro-2-methylamino-pyrimidin-4-yl)-piperazin-1-yl]-ethyl}-
25 cyclohexyl-propionamide,



iOt rlgnfh(ﬁ{214-l(5h6- d: )chl or o- 2- et hyl am no- pyri m di n- 4-y1) - pi per azi n-
-ylFet hyl}- cycl ohexyl)-urea,

t rans- N- ( 4W02e8/125896- di chl or o- 2- di et hyl ami no- pyri m di necEy@oopogpenaz
in-1-y1]- ethyl}-cycl ohexyl)-acetam de,

trans- N- (4-{244- (5, 6-di chl oro-2-et hyl am no- pyri m di n-4-y1) - pi perazin-
1-ylFet hyl | - 15cycl ohexyl yacet am de, tBans-norpholine-4-carboxylic

aci d

(4-{ 214- ( Frdas-MN-Gh {2002 2antind5)d-dithl o~ Py inidined-pid-pipbyazin-pel]atiyil-1- y 1Fet h
yl }-cycl ohe

trans- 3- (gy%%g{&yﬁg}acgtala}dgm or o- 2- net hyl am no- pyri mi di n- 4-y1) - pi perazin
-1-ylFet hyl | cycl ohexyl -1, 1-di net hyl - ur ea,

20t r ans- 3&&3{&442([&(56@1@&6%%?1@&&0 By nadinpdc ki) pigtirarind 1 yMetipil per az
i n-1-ylFet hylg y.cl } 1, 1-di met hyl - ur ea,

trans- 1- ( #Y¢lo %yﬁélge e F"éyro 2- et hyl ami no- pyri m di n-4-y1) - pi perazin
-1-yl ket hyl}- cycl ohexyl)-3-ethyl-urea, WO

2008/ 135894REN-td U%qa Qﬂﬂ&ﬁ&o@? methylamino-pyrimidin-4-yl)-piperazin-1-yl]-ethyl
trans- I\I—(4@2}?}%{@{2 rgggo 5, 6-di chl oro- pyII’)II‘nIdIn ZBI;/]I?L) pi per azi n}l-yl
ket hyl }- &¥€P TERZERes ani de,

trans-1-(4-{214- (5, 6-di chl oro-2-net hyl am no- pyri m di n-4-y1) - pi perazin
- | - yl ket hydghs-30¢eh@nepay {2 3SR R BN broly- ﬁ@myﬁinﬁﬂ@? {dh1-4-y1)-piperazin-1-yl
{244- (5, 6- %f(i:})_hl or o- g)meﬂ;élzg/ﬂs(%m no- pyri mdin-4-yl)-pi pergz)l%Pl -yl ke}{]hyl
}- cycl ohé& cystohsxyh-brnzami

trans- 3-brono- N (4-{214-(5, 6-di chl oro-2-net hyl am no-pyrimdin-4-yl)-p
i perazi n- lanydt gedthdiié hsonikpd NFRY LidrebBOAGT MB/or diastetddeHed aSBORAK i48d/or
i somers and/ or “stereoi somers and/ or diastereonmers and/or salts and/or
10 hydPat &ydmated At orssel vates asd/anpplpnombs (hetsophs t hereof . 4. A conpound
of formula (111): C

4. A compound of formula (III):

g (1)
wherein
R! represents hydrogen or C;.4 alkyl group, and
15 R2 represents hydrogen or C;.4 alkyl group.

5. A process for preparing. a compound of formula (I):



N NNAN,RL 1 2 wherein Rl represents hydrogen or Cl4 allcyl group,
and 15R2 represents hydrogen or Cl14 al kyl group. 5. A process for
preparing wocwegesssd of fornula (1): WO 2008/ 125891 PCTed¢20584/606533 2
38 and/or geonetric isonmers and/or stereoisoners and/or

di astereonmers and/or salts and/or hydrates and/or sol vates and/ or

pol ynor phs thereof, 5 wherein Q represghts Cl4 allcyl, -NR3R4,

phenyl, optionally substituted phenyl, 1- pyrrolidinyl,

1- pi peridinyl, 4-R5-piperazin-1-yl or 4-ncaphofii nyl group, R
represents hydrogen or Cl14 al kyl group, 12&.r esents hydrogen or
Cl4 al kyl group, 10R3 represents hydrogen, C 41§E¥yk1group, phenyl or

opti onal | substi tuted phenyl,
p y pheny gi:ﬂ N Ez
Vo ny
oy
H
D

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

hydrates and/or solvates and/or polymorphs thereof,
5  wherein

Q represents Ci4 alkyl, —NR*RY, phenyl, optionally substituted phenyl, 1-
pyrrolidinyl, 1-piperidinyl, 4-R>-piperazin-1-yl or 4-morpholinyl group,

R! represents hydrogen or Cy.4 alkyl group,
R? represents hydrogen or Cy.4 alkyl group,
10 R? represents hydrogen, C;_4 alkyl group, phenyl or optionally substituted phenyl,
R* represents hydrogen, C;.4 alkyl group, phenyl or optionally substituted phenyl,
R’ represents hydrogen or Ci4 alkyl group
comprising reacting an acid- or carbamoylchoride of formula (II):

0

J

Q Cl
15 Ly
wherein Q is as described above;

with an amine of formula (I1I):



R4 represents hydrogen, Cl4 al kyl group, phenyl or optionally
substituted phenyl, R5 represents hydrogen or Cl4 al kyl group

conpri si ngWoe8e%/i268§1an aci d- or car banoyl chori de of forml/AURS/000682
QCl 15(11) wherein Qis as described above; with an am ne of fornula
011): WO 2008/ 125891PCT/ Mr2008/ 0000323939 c 1 NNN'*. R 12
wherein

()
wherein
R! represents hydrogen or Cy4 alkyl group,
5 R? represents hydrogen or Cy.4 alkyl group,

and, where appropriate, separating the enantiomers and/or diastereomers, and/or cis-
and/or trans-isomers of compounds of formula (I), or intermediates thereto, by

conventional methods,

and optionally thereafter forming salts and/or hydrates and/or solvates of the

10 compound of formula (I).

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

Ii .

)

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

15 and/or hydrates and/or solvates and/or polymorphs thereof,

wherein



Rl represents hydrogen or Cm al kyl group, R2 represents hydrogen or
Cl14 al kyl group, and, where appropriate, separating the

enant i omer WO24e/186898i ast er eonmer s, and/ or ci s-and/ or tr aPEHHEWN%0803Qf
conmpounds of formula (1), or internediates thereto, by conventi onal
met hods, and optionally thereafter formng salts and/or
hydrates and/or solvates of the 10 conf®und of formula (1). 6.A
process for preparing a corrpound of formula (1): C (1)

and/ or geonetrQ:repwmlﬂRﬁhd/or st ereoi sonmers and/ or di ast ereoners
and/or salts 15 and/or hydrates and/or sol vates and/ or pol ynot phs

t her eof , wher ei,n 8/ 000032 40 Q represents
NR3114, R rep egeéavg gtgggér%égnororl%@%%g group, R2 represents
hydrogen or Cl4 al kyl group, R3 represents hydrogen, Cl14 al kyl

group, phenyl & regtsents Aydrpgenm<tistalkybgrophenyl , 5R, represents
hydrogen, Cl4 alkyl group, phenyl or optionally substituted phenyl,

conprising reags i e :
ComPeI 10 SR8 g ANEDE a8 S b Ry,
substituted phenyl group 10with an amine of forrmula (H)
5 rR* represents hydrogen, Ci4 alkyl group, phenyl or optmnally substltuted phenyl,
comprising reacting an isocyanate of formula (IV):
R®-NCO
av)

wherein R® represents C)4 alkyl group, phenyl or optionally substifuted phenyl group

10 " with an amine of formula (111):

uty

wherein
R! represents hydrogen atom or Cy.4 alkyl group,
15 R? represents hydrogen atom or C;.4 alkyl group,

and, where appropriate, separating the enantiomers and/or diastereomers, and/or cis-
and/or trans-isomers of compounds of formula (I), or intermediates thereto, by

conventional methods,



wherein | 23 represents hydrogen atom or Cl4 al kyl group,
15R2 represents hydrogen atom or Cl14 al kyl group, and, where
appropri at W0 24e8R26%1i ng t he enanti oners and/ or di ast er eRCRHE2008010033r
cis-and/or trans-isomers of conpounds of formula (1), or

i nternedi ates thereto, by conventional methods, WO

2008/ 125891PCT/ 11U2008/ 000032 41 4hd optionally thereafter
formng salts and/or hydrates and/or sol vates of the conpound of

formula (1). 7a08 ppieredy thewaferefoaminggsadts candfooinydratés fud/orubelvitey of the
"N I ,a*L R 5(1 and/ or geonetric isomers and/or

st er eoi soﬁ%lpgoui‘ﬁﬁ’m#nﬂ‘laa‘a@'er eoners and/or salts and/or hydrates

and/ or sol vates and/ or pol ynorphs thereof, wherein Q represents

am no, 10R repArpesmsd for hyegadgemcampoGid offioknrilaghoup, R2 represents
hydrogen or Cl4 al kyl group, conprising '

Ci

Sas

R

and/or geometric isomers and/or sterecisomers and/or diastereomers and/or salts

and/or hydrates and/or solvates and/or polymorphs thereof,
wherein
Q represents amino,
10 R’ represents hydrogen or Cy.4 alkyl group,
R? represents hydrogen or C,4 alkyl group, comprising

comprising reacting potassium cyanate or sodium cyanate with an amine of formula (1II}

¢y

15  wherein



conprising reacting potassiumcyanate or sodiumcyanate with an am ne
of formula (111) d WD 2008/ 125891PCT/ HU2008/ 000032 42 R 3

r epr esent sSWOPBEEW10or Cl4 al kyl group; R2 represents hRGCKBT2008/M003N
or Cl14 al kyl group; and, where appropriate, separating the
enanti omers and/ or dllastereorrers and/ or cis- and/or trans- isoners
of conpounds of formula (1), or intermddiates thereto, by 5

conventi onal rret hods, and optionally thereafter fonning salts
and/ or hydr at eR’ aqutbmtsélofﬂmmesr@]f.uﬂk}égmppound of formula (1). 8.A
pharmaceutical conposition conprising a conpound of formula (1) Cl

10(1) wh 4 oh - v 7
suﬁ)szl tu'?(ragl Bh%;gﬂ}és%ﬁﬁ%r gﬁ% n;l%lcl”i péé?%lpnslny optionally

4- R5- pi perazin-1-yl or 4-norpholinyl group, Rl represents hydrogen or
Cl4 al kyl groupnd,18RIe rappiopsain: scphpting generonti@hers alndlpr dijasterpomers, and/or

cis- and/or trans- isomers of compounds of formula (f), or intermediates thereto, by

5  conventional methods,

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

8. A. pharmaceutical composition comprising a compound of formula (I)

"'ri .
1 Q”“’

10 @

wherein

Q represents Cp4 alkyl, -NR’R*, phenyl, optionally substituted phenyl, 1-
pyrrolidinyl, 1-piperidinyl, 4-R*-piperazin-1-yl or 4-morpholinyl group,

R} represents hydrogen or Cy4 alkyl group,

15 R? represents hydrogen or C1. alkyl group,
R? represents hydrogen, Cj4 alkyl group, phenyl or optionally substituted phenyl,
R* represents hydrogen, Cy.4 alkyl group, phenyl or optionally substituted phenyl,

R’ represents hydrogen or Cy4 alkyl group



R3 represents hydrogen, Cl4 al kyl group, phenyl or optionally
substituted phenyl, R4 represents hydrggen, Cl4 al kyl group, phenyl
or optionally substituted phenyl, R5 represents hydrogen or C14 al kyl
group 43 apd/or geopetric isoners and/or stereoi soners and/o

di astere Qr gRRMSHIGSIsPMers ARG Hekpoisamersmndier @@ﬁtﬂiﬁ@@%ﬁéﬂ@br salts

pol ynor p f y.

a1 or (S IREIIBS flGr HoWEhes NG, SoRHGRp) R RRA e r mgre
representpd'ly@b_!@lgiaabllwacceptm&tarm&r)yI optionally substituted phenyl,
1- pyrrolidinyl, 1-pi peri di nyl, 4-R5- pi perazin-1-yl or 4-norpholinyl

group; t repr esent dr oge Cl-4 al kyl group; R2 represents
hydr ogen “or C1' ':ﬁef(?faﬁﬁ HO?fomﬂﬁat(@presents hydr ogen, C1.4

al kyl group, phenyl or opti onal | y substituted phenyl; R4
represents hydrogen, Cl_4 al kyl group, phenyl @ optionally
substituted 15phenyl; R5 represents hydrogen otl Cl-4 al kyl group;
and/ or geonetric isoners and/or stereoisoners aizoor di ast ereoners
and/ or salts and/or hydrates and/or solnd,art\e ,Fpol ynor phs

t hereof in the manufacture of a madi ca or Nthe| reat nent and/ or

prevention of a condition whic Yely nmodul a'f‘l on of dopam ne
receptor(s), such as, but n to psychoses (e.g.
schi zophreni a, schizo-aff@ttive d sorders), drug (e.g. al cohol,

cocai ge, nicotine, opioids) dbuse, cognitive inpairnment acconpanying

schi zophrenia, mld-to-

(1)
wherein

Q represents Cy4 alkyl, -NR®R*, phenyl, optionally substituted phenyl, 1-
pyrrolidinyl, 1-piperidinyl, 4-R5-piperazin-1-yl or 4-morpholinyl group;

10 R' represents hydrogen or C4.4 alkyl group;
R? represents hydrogen or Cq.4 alkyl group;

R® represents hydrogen, Cq alkyl group, phenyl or optionally substituted
phenyl;

R* represents hydrogen, Cis alkyl group, phenyl or optionally substituted
15  phenyl;

R’ represents hydrogen or Cy4 alkyl group;

and/or geometric isomers and/or stereoisomers and/or diastereomers and/or salts
and/or hydrates and/or solvates and/or polymorphs thereof in the manufacture of a
medicament for the treatment and/or prevention of a condition which requires
20  modulation of dopamine receptor(s), such as, but not limited to, psychoses (e.g.
schizophrenia, schizo-affective disorders), drug (e.g. alcohol, cocaine, nicotine,

opioids) abuse, cognitive impairment accompanying schizophrenia, mild-to-



44 nmoderate cognitive deficits, denentia, psychotic states associ ated
with dermentia, eating disorders (e.g. Qylima nervosa, etc.),
attention deficit disorders, hyperactivity disorders, psychotic
depressi on,  nani a, bleolar dlsorder par anoi.d and del usi

di sor der SNOGGIES GRENEIVE deficlierdementia. rayckPte states (ﬁ3§@@'§ted wnth dementia,
neur ol eptdeingNcYESrhcRer b, gsgpgg@daet %R}o‘é%ug?é?é‘b”eaﬂe%onded?%fﬁﬁs'cﬂQor‘aBPs

depr essi ve states, anxi seXx sfunctions

erectile mm@famlwﬁyouhsc):rdm epgpyathotior depressiene ania aggrodmsdrsordautpassalmmd
and pain. claim, erein the dopa

The, us ccordi ng pa
recept or qr‘go d%‘HﬁW Segeetl oijy%én?t&‘ceSlSSF ers (e.g. Parkinson's dlsease

5 neuroleptic induced parkinsonism, tardive dyskinesia), depression and depressive
states, anxiety disorders, sexual dysfunctions (eg. erectile dysfunctions), sleep

disorders, emesis, aggression, autism and pain.

10.  The use according to claim 9, wherein the dopamine receptor is a dopamine
D3 and/or D, receptor.



