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used in the preparation of pharmaceutical compositions.

Moreover, for successful industrial scale synthesis, the active agent must possess
properties that make it easy to handle and produce on a large scale. In many cases, a crude
active agent product is recovered from a reaction mixture by a complicated and ofien multi-
step process, which can decrease yields and cause a substantial increase in production costs.
Therefore, also for economic reasons, the active agent must be easy-to handle and readily
isolable. The handling properties also have a considerable effect on the resulting purity of the

active agent, which is one of the most important factors to be considered in the
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amount is added The reaction mixture then is heated to afford a homogenous solution and,
after cooling, the product is isolated by filtration.

The salts of trans-4-{2-[4-(2,3-dichlorophenyl)-piperazine-1-yi]-ethyl}-N,N-
dimethylcarbamoyl-cyclohexyl-amine according to the invention exhibit excellent stability

when stored as aqueous solutions.



Rev., 1997, 49, 231), drug abuse (Pilla, C. et al: Nature, 1999, 400,
371) and Parkinson's di sease (Levant, B. et al.: CNS Drugs, 1999, 12,
391) or parn@evant B. et al.: Neurosci. Lett., 2001, 303, 9).

The dopani*h@? ?9%?,5eptors are widely distributed in t hBCHEERHSRHGH4r o
known to be involved in numerous physiol ogical functions and

pat hol ogi cal states. Dopanine D2 antafjonists are for exanple used as
antipsychotic agents. However, it is also well known that massive

ant agoni sm of, t

AR e R s s P
bl unti ngansie244-€2, d-@:rﬂidr&;ﬂieﬁyl}prpemb-y -yipsthyli} €y, Ntdnmeﬁxbrbnﬁapmuylr c

til t f. D2 ant
Bi obeha by RSy Ba= Rt peryien ity e otedfi i TGRS BRbr ovi des
the use of tTRNSI¢acdkAfy (02hd ilieftitinosApo ey liolated BRI AToVRRedlinyHidiasiryy }
- N, N- di net hg/l car banoyl - cycl ohexyl am neég{gnoh dr Qchl ori de,

di hydr oelip &t industrighserln,\Riyias fohet exceligtt stpdite itp el RIrBHRARS es the
salts a@éj{s%g;cdrﬁiﬁ fo MY SHvRhfoh A0H{Ay v%ﬁhM@tf&%h'aﬁnicgﬁldaf SRarR 1 aﬂfbcﬁlfonae

medi canment for the treatnent of conditions which require nodul ation

of dopasdlhis ;Iastualﬁdllycpre@apdams remBy be arenstedrin theahighest d'rﬂirl £nG HZhok iPEALY-
requi re 0

For exatppath 2iedef of PEHMRRIaMINCLIC AT O Keplf S Alted bhne
di sor desm)damtmgvnmtsrané rcaepan canditiongic conpanyi ng schi zophr enia, mld-to

noderate cogpitive defi sjates assq

with dementrﬁ1 L 5PTS %lgp?rgsseg 6%611?19}5%%% g fol'T Shd“Bel {1328{33913
di sor Feﬁﬁ:hloﬁi)tﬁ]gmﬂ)%‘%ib&aﬂhs@r}dpﬂﬁyl}ei N- dlﬂ&hkbﬁgbmzoﬁ-o@b,}ﬁm&)nme

neur ol eptic_ i nduced p on sm t ive dyskinesia,, eati

i 50 dePompBPhRERF A SBrYGaSs Moo P BPVOR e e aid Grieulphonate
i nf ant i kashyfarrachdiv hidrads S086€ @&wa’t@s’\i&i @y madEXstate SfURGhddRAMent for the
di sorders, sleeping disorder, enesis, ‘%{esm on, autism and dr

abuse. treatment of prevsnheendifings sthighheqyrecmaditlation o opaming Terepioes G%Pecmlly
met hod %épa'ﬂlﬁé"‘b' JqTo/paet %&ER’% whi ch require nodul ati on of dopam ne D3
and/ or receptors, xanpl e psychotic states (e.g

schi zophr eni b, asgii 200thérf e&pbcwehajrpm¢Idem9ntloeogn¢wxdps/@ rrwﬁ@drfmtreatmg
acconpan ophr.eni a

Geront | SO SR S O RGHET WouBht o FoRE LR IE Ophb Dyandor
depress Immecefmm a:h:chabﬁnpﬁscﬂ adnthistedngstb arsabjectiia madiaﬂhs:eoﬂgaséﬁaaevd anount

disorder (e.qg. Parkin ‘s . di seas ,.neurole ie d

e noBhi S o G ES el khipParngn S A WA G e ytonbpgort-
ner vosakyclatickflamien nﬂﬁﬁhﬁlr&ch%rﬁi@r digydrochlafiag)!t tofokdpstiraaidey inia¥eate and
di sorders, depressio anxi ety, sexual functional disorders, sleeprng

di sordeF@ aé?ﬁ@hihgnat%l%ﬁé%‘yP’bﬁleﬂéﬂflﬁa&W%EHHfﬁ?‘@&Sabuse whi ch conpri ses
admi ni stering #Eﬁn&mﬁ% tﬁetdo ng‘g‘[ﬂ:r né’%t?&@&étﬂe?%%@téﬁ%%&@@s@gfe@qmﬂé

6 thereof an tirve armu _of ans 4-
(2-[ 4- ( patBoldgy qu eeveph myxpps;phpgrca@sqxéerg_sycm) aseiqhyzpphrema Parkinson’s disease

N, N-di r ne I YA C N r o [T :
di hydr o@ﬂ g?/ Qﬁg‘éo d¥% c(})(l;}r?n%a 31%{194 e an g ﬁq%ﬁgggﬁgﬂ%cdéi?%mm
salts am&éptbrstﬂwnrguigwdrmr(as natdads)sad Dﬁt(es D3, D3 andA Ipj edfceptoefimilis. Por.

D3/ D2 I| ands W t ref erence accor to t he esent ,i,nventian

rel ates’ SPtf’ﬁe 3["?2’5?’%‘@}1‘? o PRYY f%?#eéﬁfq‘é% {eAtion lgra\{‘%c?f’? L, dopaninergic

di sor dekgstems: Qe dlY, Miey R ﬁﬂmtm aegodEaitics g cerdth 20iic efu@ures]i duch o

noderate cognitive deficits, denentia gychotr C sta\gs associ at ed
&Y2. Therafoze,

with demBeleyssaccysbenngnd dslends ol Ll sgleptayromadulaipnd| Rasieamigrs
di sordegs, ! |§Jduce pagr%apfofi'%{o%e {fectlve RBAKAASOSY the fopaaA%S) functions and

neur ol ept nsoni sm depression, anxiety and drug abuse
(e.g. ceoomeqentlnlcdfirobuccesstbttherapeatitideprventions inTiguerph pbrogmplifies such as

combi nat c':h?znop fen}ah Crbifhal BF %Bérﬁﬁveaﬁ}dﬁ%ﬁorge@%[(blgﬂd papoye N'%Hré) V‘@Qé h§47
146; Schwartz, J.-C. et al.: Clin. Neuropharmacol., 1993, 16, 295; Levant, B.: Pharmacol.



For oral administration trans 4-

{244- (2, 3-di chl orophenyl) - pi per azi ne-1-341-ethyl | -

N, N- di met hyl car banoyl - cycl ohexyl am ne nonohydro chl oride,

di hydr ochIVE? PW/13%nohydr obr oni de, mal eate and met haneBGTHNEHE W44
salts and/or their hydrates and/or WD 2008/ 139235PCT/ 11U2008/ 000044
7 solvates can be fornmulated as liquifls or solids, for exanple as
syrups, suspensions, enulsions tablets capsul es and Iozenges

Al d f | at f th o
AU o LB 3! 90,19T S ORI, o, KNS PLERE T AP BN Bliinsor's
{244- (2984 ¢hbnho M1 YL CREASAZ 11099, 112y I3k ey dsmba)in .Vl Bt btyém avduasey |

-cycl ohexyl am ne m)nohydrochl or i de, i hydr ochl ori de,

monohydEetbs 3016203, Akl eat e and net hanesul phonate salts and/or their
hydrates andgpi 4 @gxkn\r,?éﬁ c@%tarssalxlé WAL dlstrﬂ;ateq {fidhe b&IH Md ark Rho®X 3eBEE
in an aqueous soO wat er, ‘et hanol or glycerol, or in a
non- aqummb/eéoinvmnmerowcwhyamlqgmayéhmdtlen@gdnﬁcQathdpglaai gfafes. Plopamine D,
forrrulatlon on aln one

preserv ap fl%()éll %’ e \;%r erxdm lte ant;ﬁéycﬂa{c a&%@ pﬁ&@éd&? Atalgg.f% %Vell known Ithat

Y

t he sol nfhsdias mnm‘gomsmabf enhe cm heegwrepkam tos umgargedly sglei Bﬁbﬂttﬁ such as
pharnaceutlc rrier routln used for pre

P oF il aEF AR L PGt ST ORE PR SRS 05 RRUHECP TR hesg goe
starch, effa8i 9sfusl§Uedtasthe RkdpdhRs etiliAtién of D2 antdyofioRI Wi AM.Chett die

solid formof a capsul e can be 2Eérepared using routine encapsul ation
proceduﬂ\@gms‘PoBmés‘(f&Npﬁl@’ 28 E&t2¥7¢ont ai ni ng the active ingredient can

be prepared gl ;i:ggs%ﬁta r?ﬁ'@:ﬁ@orp Arb¥i8&sS 1N Ghisé | dfedaht 2 (A[DerHdigRbaphas)-

capsul e; alternatively, a dispersion or suspension can be prepare

usi ng apwe@almdbylbethﬁr%@wﬂwwb@mwi arclopxylaine ex anprenchydreshigride,
guns, | 0 S i h SUSRENS
then fi | g ﬁi?nd% @8‘%@%‘%%%‘%@ Jgglegtg Idm-ltd gleﬁlla&égﬁ@[ﬁ){)r%a g)Egtasr entera e
conposi thydm&s andrei silvads ia th@bm:parammof s usgeasenrfoofhettreatpgent 4P dandit{cns 3

N ol Ry e BB, BF donesac iF A5 e, By riepige; Sueh conditins
di hydr ogmier teq&re medelaiel obdeginties Draheat ﬁop&iﬁinﬁﬂﬂzhammné plrofoategample
salts and/or their hydrates and/ or oIv es ';}l rile.aqueous ¢
carri er P8YChplit etates 4F-By SeERiTRH eS E)tf“’ éﬁ?fﬂ%’ég ’pS?%tl“%yI“@R@men

gl ycol, &QJn?ﬂéh ){% stﬂﬁli RlehAORRd-th %mdbﬁtweogﬁme labfici] den@intis §RGEHRLO Iskates
Al ternatively, e so ut| on can be | yophi'l i sed and then reconstituted
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(244- (2 aggdisidy, autRphedyih)g sbuper azi ne- | -yl kethyl I -N, N WO

2008/ 139235 P%TQn';'Ltﬂze(r) gs%jégtotgg grise%t invention provides a method of treating conditions which

require modulation of dopamine D; and/or D, receptors, for example psychotic states (e.g.
schizophrenia, schizo-affective  disorders), cognitive impairment accompanying
schizophrenia, mild-to moderate cognitive deficits, demenitia, psychotic states associated with
dementia, psychotic depression, mania, paranoid and delusional disorders, dyskinetic
disorders (e.g. Parkinson’s disease), neuroleptic induced parkinsonism, tardive dyskinesia,
cating disorders (e.g. bulimia nervosa), attention deficit disorders, infantile hyperactivity
disorders, depression, anxiety, sexual functional disorders, sleeping disorders, emesis,

aggression, autism and drug abuse, which comprises administering to a subject in need



nonohydr obr om de, nmal eate and net hanesul phonate salts in a
physi ol ogi cal | y accept abl e aqueous or non-aqueous sol vent and are
usual ly presented in a single quantity or multidose quantities in
sterile s&P¥EEYESai ner, which can take the form of aPCHPUPIOHEWIGY
refill for use with an atom sing device. Alternatively, the seal ed
container may be an unitary dispersing device, such as a single dose
nasal inhaler fitted with a netering valve or an aerosol spray which

is intended _for disposal once and d n the contents ,of
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arts having,the benefit qf 1hi.g di :

2008/ 13@%‘%&@?‘??‘? oS MEsHEHge: mg%hg‘ﬁ%{’g’&ﬁl%\?ga eate fnd gnethanesuiphonate

enmbodi meaks agdf/ort et hyérates cnd/ar eolwatesphdioye onlmore phemzaceutivelly acceptable

exhaustive of the scope of the invention. Consequently, the invention

i s interlB®8diEYSbe limted only by the spirit and scope of the

appended cl arfgg saltd WhdASE fheir | hyeR@ei &Nt &olvate® Gdtording ne ahé Mnvehtion may be

respects. Exanple 1 Trans 4- {2-14-(2 .

3- di chl cdoymistesed by snp epmyenisat meiod, faF exAMPINDROTH, I dabUsstosHPEDSI2bh

exyl am Nay&i i i itions are adapted
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- N, Ndi metcbyrllimglybanoyl - cycl ohexvl ami ne and 0.46 nl (0. 007 nol) of

met hanesul fonic acid were mxed in a mxture of 10 m nethanol and 80

m acet oni t r iFoe.ordlhedmigistation rmanx t4+{2[4Es3-ticblpephery bhriperpgipe-1-yl]-ethyl} -

t enper at an he ha e | ytion i concey :
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monchydrobromide; maleate and methanesulphonate salts and/or  their hydrates and/or



In this manner 3.1 g of title conmpound was obtained. Yield: 84%
Melting point: 225-229 C. Exanple 2 Trans4-

{244- (2, 3-di chl oronhenv1l) - pi perazi ne-1-vll-ethyl|-N, N-di net hyl car bano
vl - cycl oNEXYI8HI%E nal eate 3.0 g (0.007 nol) of transPgT/HU2008/000044
{244- (2, 3-di chl or ophenyl) - pi perazi ne- 1-yl ket hyl | - N, Ndi net hyl car banoyl
-cycl ohexylamn and 0.83 g (0.007 noly of maleic acid were suspended
in 150 mM of acetone. The reaction m xture was heated to boiling

tenperature and,stirr or,. hal f _an..h he t o] .
by 6 1 Py 5 b franled Aol or SRttt SRPEPE bR Peiliths,
t enper atdblets, bgisuremdloZenged. or 2 hours and the product obtained was
I solated by filtration. In this manner 3.14 g of title conpound was

obt ai ned. i al gquifl 2fo¥mulkbd iofi he Aottipourddé3efl e Presenf\Gnvention consists of a

2008/ 132&5%2:@%1-1/ ol_rllégl(i)l?igrll 8? gzgdtfr%n.} 2, {2-[4-(2,3-dichloropheny!)-piperazine-1-yl]-ethyl }-N,N-
dimethylcarbamoyl-cyclohexylamine monchydrochloride, dihydrochloride,
monohydrobromide, maleate and methanesulphonate salts and/or their hydrates and/or
solvates in a suitable liquid carrier(s), for example in an aqueous solvent such as water,
ethanol or glycerol, or in a non-aqueous solvent, such as polyetileneglycol or an oil. The
formulation may also contain one or more suspending agents, preservative, flavouring or
colouring agent.

A composition in the solid form of a tablet can be prepared using any suitable
pharmaceutical carrier(s) routinely used for preparing solid formulations. Examples of such
carriers include magnesium stearate, starch, lactose, sucrose, cellulose, etc.

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 filed into a hard gelatine capsule; alternatively, a
dispersion or suspension can be prepared using any suitable pharmaceutical carrier(s), for

example agueous gums, celluloses, silicates or oils and the dispersion or suspension then

filled into a soft gelatine capsule.

Typical parenteral compositions consist of a solution or suspension of trans 4-{2-[4-
(2,3-dichlorophenyl)-piperazine-1-yl]-ethyl}-N,N-dimethylcarbamoyl-cyclohexylamine
monohydrochloride, dihydrochloride, monohydrobromide, maleate and methanesulphonate
salts and/or their hydrates and/or solvates in a sterile aqueous carrier or parenterally
acceptable oil, for example polyethylene glycol, polyviny! pyrrolidone, lecithin, arachis oil or
sesame oil. Alternatively, the solution can be lyophilised and then reconstituted with a

suitable solvent just prior to administration.

Compositions of the present invention for nasal administration containing the salts
and/or their hydrates and/or solvates may conveniently be formulated as aerosols, drops, gels
and powders. Aerosol formulations of the present invention typically comprise a solution or
fine suspension of trans 4-{2-[4-(2,3-dichlorophenyl)-piperazine-1-yl]-ethyl}-N,N-

dimethylcarbamoyl-cyclohexylamine monohydrochloride, dihydrochloride,



Example 3. Trans4- {2-[4-(2,3-dichlorophenyl)-piperazine-1
-yll-ethyll -N, N-di nethyl carbanoyl - cycl ohexyl am ne nonohydr obrom de
3.0 g (0.007 rml%? of trans 4-

{2-]4- (2, ¥ARWRITEBpheny1) - pi per azi ne- 1-yl ] - et hyl ) - N, NEFHEURMPEYOHano
yl -cycl ohexyl am ne was suspended in a m xture of 12 ml of nethanol
and 38 nl (1,5 % of hydrogenbrom de $ol ution. The reaction mxture
was heated to boiling tenperature and the honpbgenous sol ution

bt ai ned | ed, t t -5 C .1 h
O e b o i e TR o e
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product fitsefochedhgti@darbyn. fihe taembolasprayl dosadei formeamelso 31ke the fokmtdftal wimp-

compou n%tovr\rl?igerp gggggs?tgdns \Qf ﬁ-Lleqr:we%tSlor?/%ontaining a salt according to the invention suitable
for buccal or sublingual administration include tablets, lozenges and pastilles, wherein the
active ingredient is formulated with a carrier, such as sugar and acacia, tragacanth, or gelatine
and glycerol etc. '

Compositions which contain the salts and/or their hydrates and/or solvates according
to the invention for rectal administration are conveniently in the form of suppositories
containing a conventional suppository base, such as cocoa butter.

Compositions of the present invention containing the monohydrochloride,
dihydrochloride, monohydrobromide, maleate and methanesulphonate salts of frans 4-{2-[4-
{2,3-dichlorophenyl)-piperazine-1-yl]-ethyl }-N,N-dimethylcarbamoyl-cyclohexylamine
and/or their hydrates and/or solvates according to the invention for transdermal administration
inciudc ointments, gels and patches.

Compositions of the present invention containing the trans 4-{2-[4-(2,3-
dichlorophenyl)-piperazine-1-yi]-ethyl }-N,N-dimethylcarbamoyl-cyclohexylamine
monohydrochloride, dihydrochloride, monohydrobromide, maleate and methanesulphonate
salts and/or their hydrates and/or solvates according to the invention are preferably in a unit
dose form, such as tablet, capsule or ampoule.

The invention is illustrated by the following examples. While the invention has been
depicted and described by reference to exemplary embodiments of the inventien, 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 modification, alteration, and equivalents in form and
function, as will occur to those ordinarily skilled in the pertinent arts having the benefit of this

disclosure.



Melting point: 216-220 C. Exanple 5. Trans4-

1244- (2. 3-di chl orophenyl) - Di oerazi ne-1-yl11- et hyl

- N, N-di net hgl car banoyl - cycl ohexyl am ne nmonohydrochloride 11 42.75 g
(0.1 nol) V6P 2908/430235 PCT/HU2008/000044
4-{244- (2, 3-di chl or ophenyl) - pi perazi ne- 1-yThet hyl } - N, Ndi et hyl car bano
yl -cycl ohexyl am ne was suspended in a9m xture of 90 ml nethanol and
350 M of distilled water. A solution of 10.7 g (0.2 nol) of ammoni um

chloride in R0 . of ter ) t hen adde The reactio Xt ufe
tirred at aETBr A B St R B aCe T B TSPt R D tRe
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0 a tenperature between 20- C for. 1 hour then further, cooled to a
t enper alimited RelxBgfhe spBit agd Soeps PE & FRRENdGdofIRRS, #iYing, ful cpgpizance to
conmpound, Wasedcs M Af Rehdets. filtration and washed with water. In this
manner 4%.6 g of titl'e conpound was obtained. Yield: 94 % Mlting
point: 221-224 C. Exanple 6. Trans4-
{244- (2, 3-di chl or ophenyl) - pi perazifg-1-ykl - et hyl |
- N, N-di met hyl car banoyl - cycl ohexvl Bfaroil 1 nohydr ochl ori de

Trans 4-{2-[4-(2,3-dichlorophenyl)-piperazine-1-yl}-ethyl }-N.N-dimethylcarbamoyl-

cyclohexylamine methanesulfonate

3.0 g (0.007 mol) of trans 4-{2-[4-(2,3-dichlorophenyl)-piperazine-1-yl}-ethyl}-N.N-

dimethylcarbamoyl-cyclohexylamine and 0.46 ml (0.007 mol) of methanesulfonic acid were
mixed in a mixture of 10 ml methanol and 80 ml acetonitrile. The reaction mixture was heated
to boiling temperature and the homogenous solution obtained was concentrated to 25 ml by
distillation. The resulting suspension was then stirred at a temperature between 0-5°C for 2
hours and the product was isolated by filtration.

In this manner 3.1 g of title compound was obtained.

Yield: 84 %.

Melting point: 225-229 °C.

Example 2

2.3-dichlorophenyl)-piperazine-1-vl

cyclohexylamine maleate

3.0 g (0.007 mol) of frans 4-

dimethylcarbamoyl-cyclohexylamin and 0.83 g (0.007 mol) of maleic acid were suspended in
150 ml of acetone. The reaction mixture was heated to boiling temperature and stirred for half
an hour then concentrated to 25 ml by distillation. The resulting suspension was stirred at a
temperature between 0-5 °C for 2 hours and the product obtained was isolated by filtration.

In this manner 3.14 g of title compound was obtained.

Yield: 82 %.

Melting point: 173-177 °C.



147.5 g (0.345 nmol) of trans

4-{244- (2, 3-di chl or ophenyl) - pi perazi ne- 1-yl ket hyl | - N, Ndi et hyl car bano
yl -cycl ohexyl am ne was suspended in a m xture of 300 m of nethanol
and 1200 NYO&08/d393%5 | | ed water. The reaction nixture wWBSTHEAERWY o
t enperature between 60-75C and a m xture of 40 m (30% of aqueous
hydr ogenchl ori de solution and 32 nl of0 water was added. The reaction
m xture was stirred at a tenperature between 60-75C. The honpbgenous
sol ution thus obtained was cooled to a tenperature between 20-30C for
1 hour then was further cooled to ature between 0-10C and
stirredypl,tis uepuanabli@idrOshedyINpipefizinteyIRE@UL 0N NG ethSHafh@dyRYy
water. I'n this manner 152.9 g of title
gmIEs 0p Melting point: 221-224 C
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anhydr ogBtamed ias igalated byfliradions satisfactory thermal stability up to
about 2 : It i infa{2-(4-

(2, 3-di ?ﬁ%ﬁ%‘ﬁ%ﬁ%ﬁfﬁ?ﬁzr@%@? it ]%??t?lélté%yl }

- N, N- di aeldhy Bz % banoyl - cycl ohezyl ami ne nonohydrochloride salt nelts
above 2 W th apyi ng sinul taneously vigorous thermal
deconpo§@%%@%#%ﬁgﬁﬁ$§ﬁ %éight | oss, as it can be seen on the

t hernograns (Figures 4 and 5). The trans 4-
{244-(2,3-dichlorophenyl)-piperaziﬁe-l- hkethyII-N,NdinethylcarbanDyI
-cycl ohexyl am ne nnnohydrochlorideJ§WW§§fate pol ynor ph Form |

prepar e¢r@gcor digng. g2 Bhitchidrestvhy 0 pirndinet [Sylg-ethel}al Nsdimetiyvitacbamagl- be
fully identifired_ and characterized by IR and Raman spectra and powder
X-ray di 1 igures 1, 2, and 3). Paraneters for
solid phase anal ytical nethods used are as follows. FT-1R

spectroscopy Type of apparatus: Therno- N col et 6700, )
3.0 g (0007 mol) of trans 4-{2-4-(2,3-dichlorophenyl)-piperazine-1-yl]-ethyl}-N,N-

dimethylcarbamoyl-cyclohexylamine was suspended in 70 mi (20.5 g/100 ml) of anhydrous

methanol saturated with hydrogenchloride. The reaction mixture was heated to boiling
temperature and the resulting homogenous solution was concentrated to 25 ml by distillation.
The suspension obtained was stirred at a temperature between 20-25°C for 2 hours and the
product was isolated by filtration.

In this manner 3.0 g of title compound was obtained.

Yield: 85 %.

Melting point: 216-220 °C.

Example 5.
Trans 4-{2.[4-(2.3-dichloropheny])-piperazine-1-yl]-ethyl}-N.N-dimethylcarbamoyl-

cyclohexylamine monohydrochloride




Phase (solvent): KBr Spectral resolutiond4 cnf'l Scan-nunber: 100
FT- Raman spectroscopy Type of apparatus: Ther no- Ni col et NXR9650
Measuri ng range: 3500 - 200 cnil Spectral resolution:4 cnil
Scan- nunbé?’oig%“i%i%r per for mance: 300 mW Powder X-ray SCTAUUS0844
Type of apparatus: PANanal yti cal X Pert PRO Radi ation: Cul c

i1

4275 g (0.1 mol) of trans 4-{2-[4-(2,3-dichlorophenyl)-piperazine-1-yl}-ethyl}-N,N-
dimethylcarbamoyl-cyclohexylamine was suspended in a mixture of 90 ml methanol and 350
ml of distilled water. A solution of 10.7 g (0.2 mol) of ammonium chloride in 50 ml of water
was then added. The reaction mixture was stirred at a temperature between 60-75°C for 1 hour
then 15-20 mi solvent was removed by distillation. The reaction mixture was cooled to a
temperature between 20-30 °C for I hour then further cooled to a temperature between 0-10°C
and stirred for another 3 hours. The compound was isolated by filtration and washed .with
water.

In this manner 43.6 g of title compound was obtained.

Yield: 94 %.

Melting point: 221-224 °C.

Example 6.
Trans 4-12-14-(2.3-dichlorophenyl}-piperazine-1-yl1-ethyl}-N.N-dimethylcarbamoyl-

cvclohexylamine monchydrochloride

147.5 g (0.345 mol) of frans 4-{2-[4-(2,3-dichlorophenyl)-piperazine-1-yl]-ethyl}-N,N-
dimethylcarbamoyl-cyclohexylamine was suspended in a mixture of 300 ml of methanol and
1200 ml of distilled water. The reaction mixture was heated to a temperature between 60-75°C
and a mixture of 40 ml (30%) of aqueous hydrogenchloride solution and 32 ml of water was
added. The reaction mixture was stirred at a temperature between 60-75°C. The homogenous
solution thus obtained was cooled to a temperature between 20-30°C for 1 hour then was
further cooled to a temperature between 0-10°C and stirred at tis temperature for 3 hours. The
product was isolated by filtration and washed with water.

In this manner 152.9 g of title compound was obtained.

Yield: 95 %.

Melting point: 221-224 °C.

The characterization of frans 4-{2-[4-(2,3-dichlorophenyl)-piperazine-1-yl]-ethyl}-
N,N-dimethylcarbamoyl-cyclohexylamine monohydrochioride was camried out by

thermogravimetric (TG), differential scanning colorimetric (DSC), infrared spectroscopic
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(FT-IR), Raman spectroscopic (FT-Raman) and powder X-ray diffraction (PXRD) solid phase
analytical methods.

On the basis of TG and DSC measurements the trans 4-{2-[4-(2,3-
dichlorophenyl)-piperazine-1-yl]-ethyl}-N,N-dimethylcarbamoyl-cyclohexylamine
monohydrochloride salt was identified as a solvent-free and anhydrous form, which
exhibits satisfactory thermal stability up to about 200°. After further heating trans 4-{2-{4-
(2,3-dichlorophenyl)-piperazine-1-yl]-ethyl}-N,N-dimethylcarbamoyl-cyclohexylamine
monohydrochloride salt melts above 220°C with accompanying simultaneously vigorous
thermal decomposition and high weight loss, as it can be seen on the thermograms (Figures
4 and 5). The trans 4-{2-[4-(2,3-dichlorophenyl)-piperazine-1-yl]-ethyl}-N,N-
dimethylcarbamoyl-cyclohexylamine monohydrochloride anhydrate polymorph Form I
prepared according to the invention and its crystal structure can be fully identified and
characterized by IR and Raman spectra and powder X-ray diffraction patterns (Figures 1,
2, and 3).

Parameters for solid phase analytical methods used are as follows.

FT-IR spectroscopy

Type of apparatus: Thermo-Nicelet 6700

Phase (solvent): KBr

Spectral resolution 4 cm™

Scan-number: 100

FT-Raman spectroscopy

Type of apparatus: Thermo-Nicolet NXR9650
Measuring range: 3500 — 200 cm?

Spectral resolution: 4 cm’

Scan-number: 128

Laser performance: 300 mW

Powder X-ray diffraction
Type of apparatus: PANanalytical X’Pert PRO
Radiation: CuKq



At nospher e:
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40 kV 40 ni A PWB050/60 0, 208 ' 20/s Spi nner PWB064 |

0,2 TA Instrunents TGA @0 10C/ mn - 5 - 10 ng 60 mM/mn N2

WO 2008/139235

Accelerating potential:
Anode current:
Goniometer:
Exposure speed:
Sample container:
Rotational speed of
sample container:

Uncertainty of 26 measurement:

TG analysis

Type of apparatus:
Heating speed:
Sample weight:
Atmosphere:

DSC analysis
Type of apparatus:
Heating speed:
Sample weight:
Pot type:
Atmosphere:

PCT/HU2008/600044

40kV

40 mA
PW3050/60
0,208 “28/s
Spinner PW3064

1 turn/s
+0,2°

TA Instruments TGA Q50
10°C/min '
~5-10mg

60 mi/min N,

TA Instruments DSC Q10
10 °C/min

~1 -2 mg

opened

50 ml/min Ny



DSC anal ysis Type of apparatus: Heating speed: Sanple weight: Pot
type: Atnosphere: TA Instrunments DSC Q10 10 Cmn -1 -2 ng opened
m/mn N2 14 d ains
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Claims

1. Trans 4-{2-{4-(2,3-dichlorophenyl)-piperazine-1-yl]-ethyl }-N N- dimethylcarbamoyl-

cyclohexylamine monchydrochloride and/or hydrates and/or solvates thereof.

2. Trans 4-{2-[4-(2,3-dichlorophenyty-piperazine-1-yl]-ethyl }-N N-dimethylcarbamoyl-

cyclohexylamine dihydrochloride and/or hydrates and/or solvates thereof.

3. Trans 4-{2-[4-(2,3-dichlorophenyl}-piperazine- -yi]}-ethyl }-N,N-dimethylcarbamoyl-

cyclohexylamine monohydrobromide and/or hydrates and/or solvates thereof.

4. Trans 4-{2-[4-(2,3-dichlorophenyl)-piperazine-1-yi]-ethyl}-N N- dimethylcarbamoyl-

cyclohexylamine maleate and/or hydrates and/or solvates thereof

5. Trans 4-{2-[4-(2,3-dichlorophenyl)-piperazine-1-yl]-ethyl }-N,N- dimethylcarbamoyl-

cyclohexylamine methanesulphonate and/or hydrates and/or solvates thereof,

6. A process for preparing one of the compounds of claims 1-5, comprising the steps of:
adding trans 4-{2-[4-(2,3-dichlorophenyl)-piperazine-1-yl]-ethyl}-N,N-
dimethylcarbamoyl-cyclohexylamine to a solvent or a mixture of solvents to form a mixture;
and
adding an acid, or a salt thereof prepared from a base which is a weaker base than the
trans 4-{2-[4-(2,3-dichlorophenyl)-piperazine-1-yl]-ethyl }-N,N-dimethylcarbamoyl-

cyclohexylamine, or a solution thereof, to the mixture.

7. The process of claim 6 further comprising the step of isolating the compound.

8. A pharmaceutical composition comprising a compound according to any one of

claims 1-5 and one or more pharmaceutically acceptable carrier(s).

9. Use of a compound according to any one of claims 1-5 and/or hydrates and/or
solvates thereof for the manufacture of a medicament for the treatment and/or prevention of
conditions, which require modulation of a dopamine receptor;

wherein the dopamine receptor is dopamine D and/or dopamine D, receptor; and



1. Trans 4-{244-(2, 3-di thl orophenyl)-pi perazi ne-1-yl ket hyl | - N, N-

di met hyl car banoyl cycl ohexyl am ne nonohydr ochl ori de and/ or hydrates
and/ or solvates thereof 2. Trans 4-

(244- (2, 3-di chl orophenyty- pi perazi ne-1-yThet hyl }- N, N-di net hyl car banoy
| cycl ohexyl am ne di hydrochl ori de and/\@r hydrates and/or sol vates
thereof. 3. Trans 4-

{244- (2, 3-di chl orophenyl) - pi perazi ne- hyl ket hyl | - N, N- di net hyl car banoyl
cyclohexylarniMEcmmm@hymﬁbbmmmbd@ddﬂﬂh@fmmwdmaRQQHandﬂoma@bmvates

t her eof
{214- (2, 3- C?I Cﬂﬁ&ﬁlgb }é%o ectb\;e Fc)léslglgfzﬁris, rg:ggnfwe inipmmﬁntlafcompﬁymg schizophrenia,
di met hyl camﬁ@tmwdeay@lcmm ﬂa’mtnéemh@awehcélnatﬂm aspppidicd wetl depeadtinr

sol vates t 5!5?&%9@ depéssm-ﬁrxﬂﬁa ﬂalanmd and delusional disorders, dyskmetlc disorders such as
{2-14-(2, 3- dlchloropheny ) - pi per azi ne- 1-yl ket hy] N-

di met hy| caPaEpioyF sigratesn Bsey e Wé“%?%‘&#@%@?’ﬁﬁﬁﬁt"é ey avd Byantutces
and/or solvates thereof. 6. A process for preparing one of the

conpounds of clains 1-5, conmprising the ste of : addi ng trans
4- P 0.  The compound accoldr}TIPg to any o%e o’rh claims 1-? %or use in the modulation oiga

(244- (2, 3- gipehinoraghenyl) - pi perazi ne-1-yl11l-et hyl | - N, Ndi net hyl car banmoy
| -cycl ohexylanine to a solvent or a mxture of solvents to forma

m xture; and adding an acid, or a salt thereof prepared froma
base whi chli.s &hweakevrdogsectiinail whheintieaiogardine receptor is a dopamine D3

{244-(2, 3- dﬁ#kﬁﬁgg@ﬁﬁé%%ﬁglpera2|ne 1

-yli-ethyl r banoyl cycl ohexyl am ne, or a solution
thereof, to the mxture. 7. The process of claim®6 further

conpri sing 12 he e £ a&iﬂrdlin%cfé) é&tl’nnkg v;hgﬁmqmgd-fm 18 seﬁctecp‘ﬁ'ﬁﬁ' %E@]Iﬁg I Ea' cal

conposi tion conprising a conpound according to any one of ms 1-5
and one or SHEPe fi?ﬁ‘é?r%@éﬁ’t qoe%wwma@%@maafﬂﬂ@a%srsﬂa%oqﬁ%rfma ngldteise of a

conpound age@fdi Jb?mﬁﬂz cﬁﬁMtsQﬂ:ﬁleﬁfa Isay@;bﬂ'fsstales%éssaaﬂémmméﬁhéﬁiae;ﬁy@&w or
sol vat es ther eof

or. the nmm cture of a for the
treat ment AWEFO™ FREY a?fe'?%%aﬂgid cleBml HBHS; ) ‘!T\%H? %@ﬁﬁ% ¥& Hodul at i on
of a dopanPskindofs epdadd or nivheEptic hdtidee pﬂhﬁﬁamsmedepﬁmt akictysndi@pastiuge D3
and/ or dopam ne D2 receptor; and
13. Crystalline trans 4-{2-[4-(2,3-dichlorophenyl}-piperazine-1-yl]-ethyl}-N,N-
dimethylcarbamoyl-cyclohexylamine hydrochloride having a powder X-ray diffraction
pattern that comprises peaks at about 6.6, about 7.3, about 13.2, 21.1, and about 22.4 degrees,

=+ 0.2 degrees 26.

14, The crystaliine form of claim 13, wherein the powder X-ray diffraction pattern further
comprises peaks at about 14.2, about 14.6, about 16.9, about 24.8, about 26.5 and about 26.6

degrees, each about = (.2 degrees 26,

15.  The erystalline form of claim 13 having an infrared spectrum comprising
characteristic peaks at about 3321, about 2614, about 1652, about 1526, about 956, and about

784 cm™, each about + 4 cm’™.

16.  The crystalline form of claim 15 wherein the infrared spectrum further comprises

characteristic peaks at about 2931, about 2466, and about 715 cm"l, each about + 4 cm™.



15 the condition which requires nodul ati on of dopam ne receptor
is selected from schi zophrenia, schizo-affective disorders, cognitive
i npai rment acconpanyi ng schi zophrenia, mld-to noderate cognitive
deficits, denentia, psychotic states associated with dementi a,
psychotic depression, mania, paranoi dqgand del usional disorders, -
dyskinetic disorders such as Parkinson's di sease or neurol eptic

i nduced parki nsoni sm depression, anxiety and drug abuse. 10. The
conpound atcor dhagystadingfiymef daipf | 3chagings Rans pegtrumsemprsinglsbargpisgsiicat i on
of a dopafg]'aﬁ B8 SROfbout 23, abbe2858 S FIE dawg 180, Slabdi 48 cwheLgei n

t he dopam ne receptor I's a dopam ne D3 /or dopam ne D2 receptor.
12. The us@mﬁétbwdlng to claim10 mhereln the condition is selected
from schi zophreni a, schizo-affective disorders, cognitive inpairnent
acconpanyi ng schi zophrenia, m|d-to npderate cognltlve deficits,
denentia, pPsychbesustaingies of glaigelTarBaeiniie RamErBrir e, ey ORBEIeR

depr essi ONpeakPud hidnt 3036, Akt 38 NEod ed Usibenaksd bisiabsle N 458 gy sdatingbite:

di sorders such as Par ki nson' s di sease or neurol eptic induced
parklnsonléﬂ? ‘depressi on, anxi ety and drug abuse. 13. Crystalline
trans 4-

{214- (2, 3-di chl orophenyl) - pi perazi ne- 1-yl1lFet hyl | - N, Ndi net hyl car banoyl
-cycl ohexyl am ne hydrochl ori de having a powder X-ray diffraction
pattern that conprises peaks at about 6.6, about 7.3, about 13.2,
21.1, and about 22.4 degrees, - 0.2 degrees 20. 14. The crystalline
formof claim 13, wherein the powder X-ray diffraction pattern
further conprises peaks at about 14.2, about 14.6, about 16.9, about
24.8, about 26.5 and about 26.6 degrees, each about 0.2 degrees 20.
15. The crystalline formof claim 13 having an infrared spectrum
conprising characteristic peaks at about 3321, about 2914, about
1652, about 1526, about 956, and about 784 cm |, each about 4 cm |
16. The crystalline formof claim15 wherein the infrared spectrum
further conprises characteristic peaks at about 2931, about 2466, and
about 715 cm 1, each about 4 cull. 16 17. The crystalline form of
claim 13, having a Ranan spectrum conprising characteristic peaks
about 2969, about 2933, about 2850, about 1578, about 1052, and about
475 cull, each about 4 18. The crystalline formof claim17,
wherein the Raman spectrum further conprises peaks at about 3070,
about 2986, about 2914, about 2864, and about 1458 cm each about 4
cnfl.



