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NOVEL SOLVATE AND CRYSTALLI NE FORMS OF

CARBAMOYLCYCLOHEXANE DERI VATI VES Thi s application
web@smsi1she benefit of U S. Provisional Appli cBET/0820bg063181

60/ 917,383, filed May 11, 2007, the entire contents of

whi ch are hereby incorporated by reference. FIELD OF

THNORNESOINATHANDERYISTAMEINE FORMSAOE CARBAMBYL-

sol vate and crys‘t‘,%h w ml cycl ohexane
derivatives and éﬁ&; p vel solvate
and crystalline fornms of trans-|

{4 Mhislapliaaiandishit aicophemyrL: 9! moviahi-Apichiat K | -

¥ éy?fi 3, 3-di net hyl urea hydrochl ori de. Processes
60/pbf, 38% Maairldi 28K, B entiresonteatsial whidnase betebp psorporated by

ref&?ﬂé a| ning these forns, and nethods of use thereof are
S0 descri bed. BACKGROUND OF THE | NVENTI ON

I nternati onal Publication No. WO 2005/012266 di scl oses

car banoyl - cycl ohe FEREDJRF (RHE INVENTIONare D3 and D

dopam ne receptor subtype preferring |ligands. WO

200 0%1%5?6 Ug\;esa Ios that %:l;sggriafeéngfmtqlli%ﬂ fjorms of carbamoyl-
cyc@dH&Xhﬂe TRt } mm% p%rtﬂﬂu[@lth NOVEER VIS ari &ysﬁﬂhﬁﬁ forms of

afflnltéfor dopam ne D receptors (1C50 between 1

transel {nh2-rid %d@hhmnhgnsé}pmmaggn- -1 -cttophencheheryl} e%%étrmthyl-
ure% h%g@ﬁ{’lﬁg%_ (gﬁ ?%I‘tg% R&%ﬁ 101%) Qg@r&% o %ﬂ? C%P‘lFOSltlonS contalmng

thesd foytn}, -y ehahais\of hsStharedf aretaipldestribadmay be used as a
m xed dopam ne D D 2 receptor ligand for use in the

dopant ne.  acemtbEKGROBND ok TREINVERTSN™ ' " ©

car banoyl - cycl ohexane derivative disclosed in

Hu nHﬂérhé’t[anﬁPﬁflfcaﬁﬁpN b WO 2005M012266 430332 cafbamoyl-cyclohexane
trans- bg 3-di chl orophenyl ) - pi perazin-1-yl]-eth

derwa}weﬂ\thmdﬁ: @m@/Da depraning receptor sidype nuefieriing ligands.

w5 961YR6! G105 G trdrs- l?h 35- [K Yo} \gmdléﬁoropﬁenﬁ)-plperazm- 1-yl}-
ethyl]-cyclohexyl}-3,3-dimethyl-urea has a binding affinity for dopamine D3 receptors
(ICso between 1 and 10 nM) and a binding affinity for dopamine D, receptors (ICsq
between 10 and 50 nM) . Thus, trans-1{4-[2-[4-(2,3-dichlorophenyl)-piperazin-1-yl]-
ethyl]-cyclohexyl}-3,3-dimethyl-urea may be used as a mixed dopamine D3/D; receptor
ligand for use in the treatment of disorders which require modulation of dopamine

receptor(s).

One particular carbamoyl-cyclohexane derivative disclosed in Hungarian Patent
Application No. P0700339 is trans-4-{2-[4-(2,3-dichlorophenyl)-piperazin-1-yl]-ethyl}-
N,N-dimethylcarbamoyl-cyclohexylamine hydrochloride, which is also known as trans-
1{4-[2-[4-(2,3-dichlorophenyl)-piperazin-1-yl]-ethyl]-cyclohexyl}-3,3-dimethyl-urea
hydrochloride, the structural formula for which is shown below in figure (I).
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1{4-[2-[4- (2, 3-di chl orophenyty-pi perazin-1-yl]-ethyl]-

cycl ohexyl } -3, 3-di net hyl -urea hydrochl oride, the
wareosasusnl formula for which is shown bel ow i PCT/US2IDE063181

(1).Hungari an Patent Application No. P0700339

di scl oses processes for preparing trans-

1{4-[2-[4-(2 i chforophenyl ) - pi perazin-1-yl]-ethyl]-
cycl ohexyl } - [ Hgt_hyr_u\ea §roghl ori de, and
descri bes a g¢grystal [Tne fof"%}E-,CI'{ A-[ 5[ 4- (2, 3-
di chl or ophe®yl ) -@i per azi n- N
1-yl]-ethyl]-cycl ohexyl }-G13- di net @yl - GHea
hydrochl oride, which will be referred to hereinafter
L R R R
o SRR by AR GEE AU DL ARASH ity
urdayidoshlopidedand deserses preoptallinedormmay trives-1 {#- [2HdACSd by
.controlljng the gonditigns unde ich this c ound .
sty hatparad R femsflioldhpnt -Loufimely trea aytrochioride,
whi¥HORBY bd RfertdaGh HeRinafieF aspolyibiBh “Féign 1 ovabi I ity of
the mlled solid. Flowability affects the ease with

which the material is handl ed during processing into a
pharlha Peasentdayension aelates tothe poliskitate physicabpropericp gfienseld 4-[2-

(4P Rk per Bl pibrin A2} 2 B i £33 dikrerturea

hydroclloritle.i Thesiepieberiesitag bt affluehcedrbycmptrolliag fiier condaiononnder
Sy ol e i 155 85 e s ancuce
for%%hﬁxglé'ﬁlﬁmﬁtg of ARAhIIRE sIfEP @[&%ﬁlg? Qftbds Hehbe with which

prop.rt’y of a pharnaceutical conpound’is Its rate of
thedhatenhlis hamdleédhdwingguoeesfihgindo a phamaatwicef prddws.oWVhen particles

f an active in di e in tient's stamach fluid. ..
of e poRaSE EmaBE B9 BSinre Bed e Betiiendi” b FOTPfisicn héiatst
mudPRRE tHat fict ifdhadddBnt'iAldevaspidsh edbled Br capsule formulation, which may

oral |l y-adm ni stered active i(g{gredl ent may reach the

neqsatitagnthe gspphglitantssunh asadlordal wliegn dipxided talei garch or tibggjc
cal@itu}grpﬂﬂsﬁﬁe[t@“ on in formul ating syrups, elixirs and
ot he

qui'd medi canents. The solid state formof a
conpound may al so affect its behavior on conpaction
and Anbthes impartpmt sdladstite pyopeifh ef & plaraatéutiehl qoimpoundis its rate of

disggla{igr? %nea{qiug(t)lilscf?uig.r ei rg‘fel olil%psgcﬁgti(?r}/ otI a%eac%gg gnogrre ngnit (13r|11 a gart]tgent's
stomach fluid may have therapeutic consequences since it imposes an upper limit on the
rate at which an orally-administered active ingredient may reach the patient's
bloodstream. The rate of dissolution is also a consideration in formulating syrups, elixirs
and other liquid medicaments. The solid state form of a compound may also affect its

behavior on compaction and its storage stability.

These practical physical characteristics are influenced by the conformation and
orientation of molecules in the unit cell, which defines a particular polymorphic form of a

substance. The polymorphic form may give rise to thermal behavior different from that of
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orientation of nolecules in the unit cell, which

defines a particul ar polynorphic formof a substance.
wab@speoligior phic formmay give rise to thermal POBOIS2008063181

different fromthat ofthe anorphous nmaterial or

anot her pol ynorphic form Thermal behavior is neasured
the amdrphousahaterddl @t ylndﬂhelqmtﬁmbl@hhrﬂ)mu eheanalbahavibmis yneasured in

theglE#ctri n 0| n&jsteég&rqgg raV| tr| (Haglsé)ths (TGA). SE‘C analysis
(T%%Zgn& Qlffékéﬁiap@dhﬁﬁ %&lﬁﬁnﬁﬁ# Sﬁ?@}’%}kﬁng B@ﬁseﬁ%’ Histinguish some

ers. Apartlcula pol yno orm’may al so give
polyimpephio fatimstfrone bthepse At pastsadgyipolymarpler foresmai atso igewe rise to

s 3o GRstorty RPEIES 1S B bt oFebBi Y Bopief ray tiffractometry
(XRPEY, sofdBiate/nucRAFRARARGE dﬁ%ﬁ&mﬂsﬁeﬂtfrérﬁét%d RahfZh

spectronetry. In deciding which polynmorph is
spastreseopxiané infrased dBhepestrempirpperti es of the pol ynor phs
nmust be conpared and the preferred pol ynorph chosen

bas [ 7
ent 1 SR ST ot B G0 RARNE otk AbBBersb ot B
poiymcmphmImt ibe lanmpaﬁd afd the pnbﬁeﬁéﬂ p@iymarph cmapfmdiased smtﬂe many
f t tabiJjity, et
P B e B i e S e 5 i 5 S s e
sorR® Eﬁf&ﬁﬁsﬁ&hc@?iﬁ \bﬁwﬁ c&ifh gﬁsictfs Oducl 5@@&@ bf ﬁ&%h&*ﬁhbﬁ tsYablhty, etc.,

and/ or superior pharmac etics. The discovery of new
ar ewbm tpbe Gﬂtﬁ@i s othed smaltmas, eshﬂrela pohamorak ewayi beairéfyrred for
ew. opport unity to inprove

grela%és%ﬂgpﬁ%?ﬁ%cﬂ %fg‘%g’ ‘I"CQ HEEC of a pharnaceuti cal

product. It enlarges the repertoire of materials that

a f cmauisab"mga oBfidve Pbliyaiorptas forind iahd BdieatéO6f Lisigirnpaiegcally
for exanple phar maceuti cal dosage formof a drug

usefpkgpnppound Q&V&fs RACBLRPOPHREY todmprovsthrperfpsappescharacteristics
of % Plginrgf_ét:@lﬁicﬁf produdieie RO 4IHRB ol R o Fhafi iR Bofifufion

scml{tikt has 4vail§ide ﬁercde&lghmgpfoin exarhple i pharmadentital ybjage tforyh f a drug

T TR I N A

and w@a&&g SMrans! 1th[§ [mz BQﬂahoﬁphéf@t)qnﬁagmﬁnyﬁ]-eihlyl] fh%'clohexyl}
forns of carbano cl ohexane dérivati ves an
3 3p<ameihyllﬂumallwdrqcﬂarm&éﬂavgmwéc@ disapveredst al | i ne for rrs

SUMMARY OF THE INVENTION

The present invention relates to novel solvate and crystalline forms of carbamoyl-
cyclohexane derivatives and, more particularly, to novel solvate and crystalline forms of
trans-1{4-[2-[4-(2,3-dichlorophenyl)-piperazin-1-yl]-ethyl]-cyclohexyl}-3,3-dimethyl-
urea hydrochloride. Processes for the preparation of these forms, compositions containing

these forms, and methods of use thereof are also described.
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trans-1{4-[2-[4-(2, 3-dichl orophenyl ) -pi perazin-1-yl]-e

t hyl ] -cycl ohexyl } - 3, 3-di net hyl urea hydr ochl ori de.
woe@srsdas for the preparation of these forns, PCT/US2008/063181

conpositions containing these forns, and nethods of

use thereof are al so described. BRI EF DESCRI PTI ON OF

THE FI GURES MBRIEEDESORIFTONOK-THE FIGURES

diffraction pattern of Form|l trans-1 {4-[2-[4- (

-di ¢hl or opheny,.- pi perazin- l..-yl -ethyl .-cyclohex =

o af g BEPY iR BSGRAG iacien pietiof ERFGL BART farl2-14-
(2,B@mﬂbr§pﬁ&iy[)%&ﬁﬁnﬁoylnneihrymr@eﬁ,héxﬂTt3b2dihét1{y2u?ea

di chl orophény”-pi perazin-T-ylj-ethylj-cycl ohexyll-S
hy&oghlpgdéyl - ur ea hydrochl oride. Figure 3 shows the

differential scanning calorinmetry trace for Form

trams: - di I o] ZirN7y 2

1 yE Ty B vens T aled LR 0 RN, DR IR AR 2
dichiodopgiehy ) +pigkeaziieil eyl j-ethdl ] <pclohexyhe3 8 hdtmethgt-arca g drockloride.

analysis for Form| trans-1 {4-[2-[4-(2, 3-
di chl orophenyl ) - pi perazin- . .

Pt Robive Seliissifa Soenaingicalorinpiy fragg for Form [ tans-1 {4-

rans-

» [2-[(}?&?1]:,9-@1%%@% HPp&azind %F@th?ﬂp%yﬁoﬁé&ip?)fcﬁfélet[h l-urea

raction paftern of Forml
hyqracldoddehl or ophenyl ) - pi per azi n-
1-yl]-ethyl]-cycl ohexyl}-3, 3-di net hyl -urea

1Y R R Ehalfs e EH S oy BOME ol Tor FRART RREPI 4-2.3-

dictlloebplenopipiperazin i petazi]ayclohexyl }-3,3-dimethyl-urea hydrochloride
1-yl]-ethyl]-cycl ohexyl}-3, 3-di net hyl -urea

hydrochl orjde. Figure 7 shows the differenti
o RUHG S GH try BoBE i rceg pHimOr EPERAL eyl (4-[2-4
) i : L )
. Ao e P Ry IR RS TID.3 dimethyl-urea
hydrpehlogéé.ori de. Figure 8 shows the thernogravinetric
analysis for FormIll trans-1 {4-[2-[4-(2, 3-

. §Hg?‘é?ﬁ§ﬁ‘¥%%% Wﬁ%‘@ﬁ Shipotyurg, for Form IIf trans-1 {4-[2-[4-(2.3-

dichlodohehl pisteazifeil gil-eth9l] hclobexyhie3 Z-dimythybusta hydrochloride.
diffraction pattern of trans-1 {4-[2-[4-(2, 3-

Figure 7 shows the differential scanning calorimetry trace for Form III trans-1{4-
[2-[4-(2,3-dichlorophenyl)-piperazin-1-yl]-ethyl]-cyclohexyl}-3,3-dimethyl-urea
hydrochloride.

Figure 8 shows the thermogravimetric analysis for Form III trans-1{4-[2-[4-(2,3-
dichlorophenyl)-piperazin-1-yl]-ethyl]-cyclohexyl}-3,3-dimethyl-urea hydrochloride.

Figure 9 shows the X-ray powder diffraction pattern of trans-1{4-[2-[4-(2,3-
dichlorophenyl)-piperazin-1-yl]-ethyl]-cyclohexyl}-3,3-dimethyl-urea hydrochloride

formic acid solvate.
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di chl or ophenyl ) - pi per azi n-
1-yl]-ethyl]- cyclohexyl} 3, 3-di net hyl - urea
whyasoetiBori de formc acid solvate. Figure 10 shOmSS100&063181
FT Raman Spectrumfor trans-1 {4-[2-[4-(2, 3-
di chl or ophenyO- pi perazi n-1 -y”-et hy”-cycl ohexyl | - S*-di m
et hiHiguse ¢a showkd @6 IHTORArflgh Sctring fact£hssiquv{at[e-(2,5L gur e
11 shows_the differential scanni ng calorinetry trace
dighigropheayb-pipqrazipd-yljrethyl]-cyclohexyl}-3,3-dimethyl-urea hydrochloride
2 3=:di rophenyl ) - pi perazin-1-yl]-ethyl]-cycl ohexyl
foé@g,ﬁg’l—géﬁfry%%hyl -urea hydrochloride formc acid sol vate.
Figure 12 shows the Thernogravinetric Analysis for
t r afsgute { lls[uﬁavs{ the (#f&ential scanning calorimetry trace for trans-1{4-[2-[4-

.ot wipbrBark et rineep S ated hydrochloride
forid AtikERVREESCRI PTI ON OF THE I NVENTI ON The present

invention relates to novel solvate and crystalline
forms of carbanoyl cycl ohexane derivatives and, nore

par tigne 42 shows the ffrhvenoga\rmatr@ Anedysis fps trans-1 He[2F dr @s3-

’dIC%ior%)él'?erl]lS'ﬂ )H]réeél‘aé l([;ﬂé (:&Iyﬁ cyg E)gyrl ?ﬁcﬁﬁu nghpe%rh%&hlonde

formidacidRblaiede. Hungari an Patent Application No.
PO0700339 di scl oses a cryst alline formof trans-

%{ 3| ][ZeE ﬁ}ﬁ%’fédl chl or 0 frﬁgﬁn‘sl per aﬁN&]&‘é\éTION

hydr ochl ori de whi ch mnll be referred to hereinafter as

pol Ve pRftenttiRVdRtibn reldfa§ t@%&v@ys&@éﬁgﬁ{d é}'y:ftglhﬁé FdrBR of carbamoyl-
pattern of Forml is provid ure 1. Form |

cy@phgxang derivarvesgndy mrJdepardculanln é@ n@\re? pelvate and heysiatige forms of

el PP REAS DB o Ra Pt ieitin o 6P PPt SR et

urdallydtcehbrileows t he FT- Raman spectrum for Form |
trans 1 {4-[2-[4-(2,3- dichlorophenyl)- piperazin-

yl t hyl cyclohexyl} 3, 3-di net hyl -ure
hyd rfl}ea entZApplication Ne. 7009 digsloses & cwystelinerfgrpof trans-

1 {47208 3 bt srobHenty B pip b ahl 1971ReMG ¥y fohexyl} -3,3-dimethyl-urea
hydrochloride which will be referred to hereinafter as polymorph “Form I”.

The X-ray powder diffraction pattern of Form I is provided in Figure 1. Form I
displays a X-ray powder diffraction pattern having characteristic peaks at about 6.7,
about 7.5, about 13.3, about 21.2, and about 23.1 £+ (.2 degrees 26.

Figure 2 shows the FT-Raman spectrum for Form I trans-1{4-[2-[4-(2,3-
dichlorophenyl)-piperazin-1-yl]-ethyl]-cyclohexyl}-3,3-dimethyl-urea hydrochloride.

Figure 3 shows the DSC trace for Form I trans-1{4-[2-[4-(2,3-dichlorophenyl)-
piperazin-1-yl]-ethyl]-cyclohexyl}-3,3-dimethyl-urea hydrochloride.

Figure 4 shows the thermogravimetric analysis for Form I trans-1{4-[2-[4-(2,3-
dichlorophenyl)-piperazin-1-yl]-ethyl]-cyclohexyl }-3,3-dimethyl-urea hydrochloride.
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pi perazin-1 -yl]-ethyl]-cycl ohexyl} -3, 3-dinethyl-urea

hydr ochl ori de. Figure 4 shows the thernogravinetric
w@p@Bgsilds for Form 1 trans-1 {4-[2-[4-(2, 3- PCT/US2008/063181

di chl or opheny”- pi perazin-1| -yl J-ethylj-cycl ohexyl J-S

S-di met hyl -urea hydrochloride. Form 111l The present
FormMHnt i on provides a crystalline formof trans-

1{ 4- [2 [4 (2, 3- dichl orophenyl) - pi perazi n-

e SR Ao s s gty SRR o o ET 4 s
dldlﬂkﬁ'oﬁﬁeﬂwtlﬁpéﬁﬁhédtﬂﬂl@{hygﬁd Ib‘ﬂ@xyl}rh@ dimlefiy1-Resadsdrochloride
diffraction pattern of provi ded in_Figure

(Form [Ip) whigh éﬁbb@ldﬁ@%ﬁed bm@emré@qm ﬁnalmhmpﬁﬁdia rdeiXteay ppwder

dl@%@ﬁ%e%?gf%@wﬁf lsgﬁﬁgny(f])n pgurer azin-l-yl]-ethyl]-cy

cl ohexyl }- 3, 3-di net hyl -urea hydrochl oride (Formll1l)
charlaohe embedinta:m thepresent inventam pibﬁﬂesmctrysiaﬂlipafdrm qrf trans-

SN N O AT T TR
hydRRARERle ¢Rdrnd ND)f HhlRREZEITRPL] ?&ﬁwdérrlﬁfﬁ)&cﬁ&i/ pattern comprising

diffraction pattern conpri'ses at | east one
one pamerechazactéristis peaknat about I4e1aeloom: 2.8 cabont i@@;and about 17.4 +

har act S s,.sel e about 4.1, abou
ot furfhe SRt EnE b Foreh AR RS RAmpfiedicoBiaisp et east
onfe %I' L{ﬁ@gﬂ géadﬁﬁ%c o %t'r:lgis‘ﬂp tHréé 01t fo@ Gmracteristic peaks selected from
[
abpmtplet aubout-lz 3;lapewett 164, ]andybdlmﬂéaéyitp -23]egreds 2@t hyl - ur ea
hydr ochl ori de is characterized by a X-ray powder

S R S T

plf%fzullll-q c1]- Bth&ﬂ%y@lbhe%}@}lb@ dinfedys-uAathytifvehlotide is dlaficteried by a

intensities of the peaks can vargO dependi ng_upon the

X-sayrpsivedep diffraetion pettemesibptpafindly asisbovenindiigutedu N ithhggspect to the
ter%{)?sglﬁgc fﬁtf:‘all?' q}nte @Eﬂl% i {h% odl@ thads &?rﬁite t}ﬁ{@!ﬂ ?éfﬁf{le intensities of

vari on an ctors
thepdaks tart Wi‘y,?@pahdiﬁgi updihme efuﬁple prépaeatisiRizcheigke, the sample
assj gnments can vary pl us or minus

q}g]&pg @goog@lyre 284 the Halmqtefagﬁgstqlment employeda R?clfﬁeo%r 2ins’crument

| |
Vel el Th QPR IRE bl FhAE R o Kkl L ©
asshgmhéhiﬁl tad v bhplusted nidud¥bsan0 .2 degieed 2. whi ch

Form III trans-1{4-[2-[4-(2,3-dichlorophenyl)-piperazin-1-yl]-ethyl]-cyclohexyl}-
3,3-dimethyl-urea hydrochloride can also be identified by its FT Raman spectrum, which
is shown in Figure 6.

In another embodiment, Form III trans-1{4-[2-[4-(2,3-dichlorophenyl)-piperazin-
1-yl]-ethyl]-cyclohexyl}-3,3-dimethyl-urea hydrochloride can also be identified by its
characteristic differential scanning calorimetry (DSC) trace, such as shown in Figure 7. In
a further embodiment, Form III is characterized by a DSC trace showing a melting
endotherm at‘about 260 °C.
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is shown in Figure 6. In another enbodi ment, Form I
trans-1 {4-[2-[4-(2, 3-di chl orophenyl) - pi perazinl -

wQ@ kjosastiyd | - cycl ohexyl } - 3, 3-di met hyl - ur ea hydrpChius00gies3181
can also be identified by its characteristic
differential scanning calorinetry (DSC) trace, such as
s hovitheitherfiogtavimetric halgsi§ (JTGA)EﬁaderfbﬂEkbrﬂEm tradfsor {24 [H-(2,3-

.i.s charagterized by._a ce shaowi.ng .a
dlfé\iﬁeglilf‘éw PAPer%Bdryth@Dg %ﬁé&} #é{qatlwggochbﬂde is
Shg\?ﬂlk,rp;g?m(gr@) trace for Formlll trans-
4-(2, 3-
di chl or opheny”- pi perazin-1-yll-ethylj-cyclohexyl J-S
S— diThetpngsentuinventiop dtsoqnd Gdésqeodesses I’ﬁ@\mepanmgichstaéln& Form III

traB§ Zé)% f—iég-r%ii %ﬁ&%ﬁ%&y@hﬁ?ﬁn& O\f-yq]eethgl cyc o}%’exyl}]c 9r3 dimethyl-

urda' dsodhidtide2- [ 4- (2, 3- di chl or ophenyl ) - pi perazin-1-yl]-e
thyl ]-cycl ohexyl } -3, 3-di net hyl urea hydrochl oride. In
one enbodi nent, Formlll may be prepared_hy dISSO|VInﬁ
t r akB one embedintent, Form Il apaytieqrensied By Jissotviae fanmnli4-12-[3-(2,3-

d1<%§/%¥)%léﬁ§%1 eé‘ﬁ%ﬁﬁllg{/lfé%x&g @c%h?*a’fﬁ? gyc!go “lrea (hgdrochlonde in

yﬂd'me tte frtng sdletibrs@lguta smpyr-sandated y&ltmd)ﬂ)land ngystadilzmg Férm III
m t[}]le solution. In one enbodi nent, the m xture of

fmt“? SOItER. 1 5 [ 4- (2, 3-di chl orophenyl ) - pi perazi n- 1-y! ]

-ethyl]-cycl ohexyl }-3, 3-di met hyl -urea hydrochloride in

pyr irfl| bﬁ@ etnBodIBRhE theafxPire of B8k 15{!14aﬂ2!- [i42(%t3'-&16h101%phenyl)
sui tabl e terriperature for exa e, et ween about™ 30
¥

|1 S
piCziird-yAbethyl] ®9cloxyd}rd 3-dimethey mrhydmghbndglmwm is heated

oefEHerauftiof  svi it ot BTG At BEREMATT R} oc and
abPuit@EILCY, such dsbdetWdentabautsHOPC and about 50 °C, e.g., about 45 °C.
{4-[2-[4-(2, 3-di chl orophenyl) - pi perazi n-1-yl]-ethyl]-

cycl.ohexyl }-3,3-dinethyl-urea h ochl or i de.
Rec g vefhen gukqdimentale saging meted %erPﬂiﬁté‘Fb‘tfsth? Eerm HE

profcl BB oS 14 42-(AYED. d?ciﬂ&xpﬁe%i)lpﬁsbr&gm@mp%ml ng

the solvent to uce precipli tation
cydnhcxyil 8 Atdimefhtydurea hydrochlonde

Recrystallization may occur by any of numerous routine methods in the art, such
as by cooling or evaporating the solvent to induce precipitation. In one embodiment, after
dissolution, crystallization is induced by cooling the mixture. For example, cooling is
carried out at a temperature between about -10 °C to about 10 °C. In another embodiment,

crystals are obtained from a saturated solution at room temperature.

The crystal forms may be dried. For example, drying is carried out at atmospheric
pressure (e.g., by allowing the solvent to evaporate), or at reduced pressure (below 1
atm), e.g., below about 100 mm Hg. For example, the drying is carried out at atmospheric

pressure and room temperature.
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di ssolution, crystallization is induced by cooling the
m xture. For exanple, cooling is carried out at a

W0 eoprsasur e bet ween about -10 OC to about 10 PXX/U$2908/063181
anot her enbodi nent, crystals are obtained froma
saturated solution at roomtenperature. The crystal

f or i on@ymbeditiente the Foom Iebdsanst 1§4-[2H{44(1r3- -dichlaraphicng)-pperazin-

1ty salanen i Brdinerbiyeutresblofis b i sty pure

forsn.9- - belom1about 100 mm Hg. For exanple, the drying
iIs carried out at atnospheric pressure and room
tenperature.ln one enbodiment, the FormIH trans-1

Formic[Acid Solvate3- di chl or ophenyl ) - pi perazi n- 1-yl]
-ethyl] cyclohexyl} -3, 3-di net hyl -urea hydrochl ori de

| S 'Ir? ?ﬂ&fx&%rﬁ&dﬁé&ﬁé@%%@%&ﬁ?&ﬂ ﬁe{)fa)(/mes £ ?&th adl IsBilvate of

Sol va n anot ner resent 1 nven
tra?f-d)‘f{él-ﬁbﬂ—@ Bdidgﬂdrgllﬂwmﬂ)ﬁﬁlberiﬁ;lﬁlgﬂ] éthﬁah]l%ydlohexyl} -3 3 dlmethyl-
4 3-.di chl or qp Y, pi per azi n-
ureach ridegvhichicancherig eitficd biypee OE ot Al @?ﬁleéﬁqlfbs X-ray
{nglrﬁlfﬁ'éc\?\ig :jBX Sf fle BRAR adfdtoWate ?brﬁﬁieﬁqg Biguf
X-ray po fractlon pattern of "the formwec aC|d

solvate is prOV|ded in Figure 9. In one enbodi nent,
t he Ippre embodimeaty theqnessnbinivergonpré Gdesi acforngicccisbiolepteof trans-

g AR S ISP o8 BB s

hy@dhiReiae ehird@eiRtabyG Xirhy Sékvidt d@ffx%ctﬁcﬂx\’pa@t@ﬂ%&npmsmg one or

diffraction pattern c one

masp ahai*@qtemstme&qoaéah@ut%t? gﬁlbglﬁr??g ;! asoutdﬁe?u @bom 24251 gbout 29.3 +
0 rebsesPSc G @RS Hbs Kedprlaft HEFETpEn Loinprices

at l%aitto@lé Nfof exaMple e laabt thdastleb0 thred, @tle@sx ml (ﬁ' fiveichh@agkistic
at | east three, at |east four

pe@w&lféteérﬁ%m ploou 3 ek 3bagis 7eds plapt Sénm%%‘t 2(331’@ abgpAR3 +0.2
de%reg’s 268 qg %SLUJ(?CI' embf)g%ger?t ?tﬁe rggom dpn &1@?0?9&%'(% ?sgc;hgrac%nged b}aa X-ray

r'ees

poﬁz@bﬁ/@iﬁeadtﬁn@h@érﬁ@hmarmny by sivowhk ihd@ig@evder di ffraction
pattern substantlally as shown in Figure 9. The formc
acid_solvate of tran

- [ tavis a0l pbHIEON S 2-HH-Ge3 dichlprophyyD-piperazin-1-yl]-
ethyl]-cyclohexyl}-3,3-dimethyl-urea hydrochloride can also be identified by its FT

Raman spectrum, which is shown in Figure 10.

In another embodiment, the formic acid solvate can also be identified by its
characteristic differential scanning calorimetry (DSC) trace, such as shown in Figure 11.
In a further embodiment, the formic acid solvate may be characterized by a DSC trace

showing an endotherm at about 77 °C and a melting endotherm at about 262 °C.

The thermogravimetric analysis (TGA) trace for the formic acid solvate is shown

in Figure 12.
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ethyl] -cycl ohexyl} -3, 3-dinethyl-urea hydrochloride
can also be identified by its FT Raman spectrum which
wo g008hemss i n Fi gure 10. I n anot her enbodi ment , PC€TES2008/063181
formc acid solvate can also be identified by its
characteristic differential scanning calorinetry (DSC)
t r acithe fomaib asid selvawmaynbddegolvated Le.gl bortvefted tolfrm I) upon
embodi pent, the formic acid solvate may be .
heating af eleypted dempsratyrepee-1 Y4 de TenEAmle Mthesplidistats m at
about 77 OC and a nelting endotherm at about 262 0C
The TRercRer iﬁVc::rHi%h hls pRE\AUSsrScebsteor ﬂréﬁﬁﬁ%fa%nﬁia @cid solvate

formc acid solvate is showi in Figure 12. The formc.
of trensi] §b[2-bA-€, Irdichlocorhesyl)-pineedin- &-yY-¢thyd bayadettesyl jt 3-dimethyl-

Farm |),.uppon heating at el evated tenperatures, e.g.,
ureggaygroc%%qrpd%)(anpl e in the solid state. The present

i nvention al so provi des processes for preparing a

f or h en@embBodiflenB R formic acid solvate may be prepared by crystallizing the
oftrans-1{4-[2-[4-(2,3-dichloro henél)- | perazin-|-yl]
formie peid sokviate: fopra e plurty farans I8 4k Zrdipinrerhienypiperazir 1-yll-

o R et R BRI e BB Vot om

a slurry of trans-

1{ 4-115J anc%/thex(eﬁn@)ddh@tu the sfattngyhatenal fer preparationydfjthe formic acid
sl B hIE I o B e PR T e |
cydIBh&H1 3B 3t BmetiyRRRh dlidohetide.he formc acid solvate is

Form | trans-

1{4-] 2-[4-(2,3-dichl orophenyl) - pi perazi n- .
1- y Receistallizatio fnay opeut\ply any 9f ugprens Fapting meghods in the art, such

ri i ' e u
o BY LG oY B BRSO ISR B, B, ater
dissalatiom@rystal Bration isindag dtbyecosihy thetmik turé. (Fdr example, cooling is
recipitation. In one enbodinent, after dissolution, .
cm%ﬁ?&fl 13 SERPPGHT? EetWﬁaa%@&t b{ﬁe @fem%ﬂg ltohg:' T aloies empggliment,
cryRtedRE SbtafRA! 118 a lspet Athiafldl Suitiodtat foohPiERfpertinte S
bet ween about -10 OC to about 10 OC. hi another

enbodi nent, crystals are obtained froma super .
sat (harcestal Sormsireay be driedoRon exapple dufirg is TAwied optatatmospheric

f led. For exa e, dryi ' '
preg?l[rgi%gzé}f] gﬁ?xg{ng%ﬁe solvent {6 evrggi)rate), orat futed pcfggs{l}ee(gelgw 1
atm), e.g., below about 100 mm Hg. For example, the drying is carried out at atmospheric

pressure and room temperature.

One skilled in the art will understand that the relative intensities and positions of
the peaks obtained by X-ray powder diffraction and bands obtained by infrared or Raman
spectroscopy may Vary depending upon, inter alia, the sample preparation technique, the

sample mounting procedure and the particular instrument employed.

Compositions

The polymorphs and/or solvates of the invention can be administered alone or as

an active ingredient of a formulation. Thus, the present invention also includes
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pressure (e.g., by allowi ng the solvent to evaporate),
or at reduced pressure (below 1 atn), e.g., below
w@bwat4®d mm Hg. For exanple, the drying is ceCYUS08/063181
out at atnospheric pressure and roomtenperature. One
skilled in the art wll understand that the relative
phianmn&asuldal e&npcmhqm of polgnor s ahé solpateksf thdtravemiéh, byntaining, for
owder diffractiopn and bands obtai ned by
CX?IHP a‘i’ Tdpor AFHALH LSRR 4ty dependi ng
upon, inter alia, the sanple preparation technique,
t he NaaRgRb&s SRMAEd &Qerﬁ{c@§ El@%&@ilmhhﬁ&s&ﬂfetpr&édafes for preparing
i nstrunment enpl o Conposi tions The pol ynor phs
varipe flormulotions suifa f: fQWMW@ﬁﬂg the componrdsageardingte thed

1n\i?=:;]1ﬁn§ ]%%gxapgﬁszg a%‘ﬁi'%’ﬁg%{f@r di ppepaﬁu{n?sr 4! &{tluﬁgd for

exarﬁfleyﬂﬁﬁ@ HahmlﬁPﬁﬁma@ait&@BEidlpleﬁs Ampiidayhatisceatichl
vates of the invention, contalnlng, f or exaqglnnMI
€

Asgordatinn @W@tﬁﬁamhé’@atmwuwl Desagsapne Taklets d4
5@5@‘;, aéﬂtg?ﬁfcﬁ{r&ﬁ%ﬁﬁmgr AL cTef‘ﬁE er, Inc., as

e proceduresfor prepari g varl ous ornu at’i ons
wedldstRamhiagton's Phamatewtioat Seigndel CAxthudsoh aditer),cidiSdi 19§ 3 {@irrent
the invention. Exanples of potential fornulations and
edt oBhar ati ons are contained, for exanple, in the
Handbook of Pharmaceutical Excipients, Anerican
PharAmginistlaicn of the pelyaiorHy 2nf YbIvaRs oftle fheRBnt;invention may be
Phar maceuti cal Dosagé Forns: Tablets (Lieberman,
ac¢qameplished agrardbag epatient negds, @rﬁamnles ly angisallyp parenterally

RERh S BB B ERhsculs?nu@eiBly oy infusion by
mmutio@[ fectall Svhgh83, topicall e aid l@}dd)dulaﬂa)imnﬂstfatmnst ration
of t he pol yrmr phs and sol vates of the pr esent

i nventj on accoppl i shed ac rdln
needLariops soli ﬁﬁ@(@ag g Gan ‘?Fa%ss ad Qmsﬁymorphs
and §Mb§t‘é§ ef\he L1'1%‘(3}’1‘[101'1 ﬁfcﬁﬁ ey §J)1Yd fohﬁ§ ﬁﬁﬂHI‘éﬁsU b&Edp¥, capsules,

Intrasternally and i nf usi on) by inhal ati on,
capletst giahyles, Joagnges alnyl buﬂ@]pmm:*, yTImpply;yonphmm solvates of the

ey o e B adBlnisSe Ao S SR ipRER AR Gor s Pt Bcaty
acceptable carriers, diluents (such as sucrose, mannitol, lactose, starches) and excipients
known in the art, including but not limited to suspending agents, solubilizers, buffering
agents, binders, disintegrants, preservatives, colorants, flavorants, lubricants and the like.
Time release capsules, tablets and gels are also advantageous in administering the

compounds of the present invention.

Various liquid oral dosage forms can also be used for administering the
polymorphs and solvates of the inventions, including aqueous and non-aqueous solutions,
emulsions, suspensions, syrups, and elixirs. Such dosage forms can also contain suitable
inert diluents known in the art such as water and suitable excipients known in the art such
as preservatives, wetting agents, sweeteners, flavorants, as well as agents for emulsifying

and/or suspending the compounds of the invention. The polymorphs and solvates of the

10
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and sol vates of the invention including such solid
forns as tablets, gel caps, capsules, caplets,
w@e@snkas3y | ozenges and bul k powders. The pol ypor/pkzos/063181
and sol vates of the present invention can be
adm ni stered al one or conbined with various . i
presetrimeenion ey Heyinjacted fomdnampla intrayemqushi, intha form efaprsotonic
as sucros manni tql . lactose, .sfarches) and
stesfsa%ﬁm DtherRirparghions 8rea‘"’ﬁ%°, Sgssiblen ng but not Iimited
to suspendi ng agents, solubilizers, buffering agents,
bi ndappositdtied fok @t adMinifFatise b teipoBsnorpled aadablvates of the
flavorants, lubricants and the like. Tine release . .
presesdnyeasion cambe preparad by aixing the caapound wi taasgl%ﬁg exg{pient such

Al ' e ot [®N.
as BRI ELE ROt Al SRR Blvcble? ERHERE s OF
admilistritiohean be irt the fqral ofiwopesksy datipemcveans gelppast fmm, or spray
I nyentions, jncluding aqueous and non-aquepus .
Foragia,SoSHEINEe R ACSIHOREO et FEfu EieEricntSYFI SIAblg cgriers as are
knSWh X {hs.aln.Such dosage fornms can al so contain suitable
Inert dilu

ents known in the art such as water and
sui tabl e excipients known in the art such as

pr eFor tapidal edminysstatiom ghephammaceutiopl sompesition eandhedpdhg form of

as wel| a ents far i vi r '
e Bl S0 oS DY e BASHR, e SHRRE L s
potvabéadesysphnd dreps asble foradamihisantisraty theskinjege teador fiase.
exanpl e, .intravenously, in the fo of ., an i sotonic
Topical adrainisgation Byy alsp Hafolysy E3ns fa’mai)%m&%sga%%‘&a means such as
L. b ppositories for rectal adm nistration of
Uﬂgﬁgﬁggﬁ%ﬁgﬁghs and sol vates of the present invention

can be prepared by nixing the conpound with a suitable
exciApresv] fauniatings swabk fouadnein]sterigiviyinhaleomalgo can be made.

ol yet.hyl ene gl yc . _For ations for i nal .
FoB BYirRR 6y PEFEUENCAT it PHOSpespifgr ochdtt §fpounds according
to HRTAGEHtioR AR BE adiftinistdta® by ibaltioR in G fén 68 povkder (e.g.,

containing, in addition to the active ingredient, such

migrenized) et wdhe foemepfatomaized sohetignsion suspensigns. 1he acrogylifegpulation
1.1 ' ' conposition can be
ca?ﬁ%ﬁ‘é:&; g}%mLl g&%@%g%&%g@%%ﬁegﬁhﬁ i niments, |otions,
emul si ons, suspensions, gels, solutions, pastes,
powdamnss espodiyent, diredindention providest @nfpositiad epnfaigingl dronlll

tratng- 1 t{ 2—?2-?4119(23 -d?éil?c’)rogl?erny [pige(%gzelh- 1-yl]-ethyl]-cyclohexyl}-3,3-dimethyl-
urea hydrochloride.

In another embodiment, the invention provides a composition containing Form I
trans-1{4-[2-[4-(2,3-dichlorophenyl)-piperazin-1-yl]-ethyl]-cyclohexyl}-3,3-dimethyl-
urea hydrochloride and Form III trans-1{4-[2-[4-(2,3-dichlorophenyl)-piperazin-1-yl]-
ethyl]-cyclohexyl}-3,3-dimethyl-urea hydrochloride.

In a further embodiment, the invention provides a composition containing a
formic acid solvate of trans-1{4-[2-[4-(2,3-dichloropheny!)-piperazin-1-yl]-ethyl]-
cyclohexyl}-3,3-dimethyl-urea hydrochloride.

11
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Topi cal admi nistration may al so involve transder nal

adm ni stration via neans such as transdernmal patches.
w0088 01135 or mul ati ons sui tabl e for adm ni st er i POI/USRW08/063181

i nhal ati on al so can be made. For exanple, for

treatment of disorders of the respiratory tract, the

c ompoal firthea embodiimegt, the inhentionpeottidesra coarpokigion conta.lmng a

oy SR o L AL O P G SR YA
cycﬁ@lﬁék?fl}oﬁ‘g -Bfnefhy 5 RRA By AAShlof e aREF RROT ankifr POHATT HAns-24-[2-
aced into a pressuri zed acceﬁt abl e propellant. In

[4- &zédeqhamdphmwl) pipérezin-ivdhethpi-cyelobeadls3 3-dmafhobireron

ing FormIll trans-|
hy‘%ﬂ-n‘[‘ ? - (2, 3-di chl orophenyl ) - pi perazin-l-yl]-ethyl]-c
ycl ohexyl } - 3, 3-di net hyl urea hydrochl ori de. I n another

enmb@uk imhtiod Bio brovaieh lerusp bO¥ ceapomdagnixosesenoinvention in the
contal ni ng Form 1 trans-

appigciupe plia medizageri{phing ,gﬁ@mgns ofmo&é}t@gﬁ which require modulation of

d%%‘hél ¢ ﬁ%&ﬂ% &é'h%ii%%‘?‘nl‘% P3 a?r ans? &éwﬁtH{ =4

{4-[2-[4-(2, 3-dichl orophenyl ) - pi perazin-|-yl]-
et hyhg poqsehwhemylb}l fnﬁﬂ*&r prqvuieh yiethade ioxhgmtmg hiconditien which

a.furt dlmet he inventi to
recih BRI SEACATIAG TR it {BPABER Vg P2 receptor n
furtHe @ﬁrbédlments the present 1nvent10n provides methods for treating a condition
{4-12-[4-(2, 3-di'chl orop henyl’) - pi perazin-1-yl]-ethyl]-
wlnqlueqwmoc}ulamqfarﬁ@pmne@mdm dhaedeptsr uibizipg ope of more
furth nbodi he invention provides a
cops olf enprg%eﬁfgﬁvﬁ?t’?él‘a formc acid solvate of
trans-1{4-[2-[4-(2, 3-dichl orophenyl ) -pi perazin-1-yl]-e
t hy Iysfigietib® bethy ldbpandindrgit ﬂmtdwdnsmfm sjfsyeﬂn oxchvalvedia the
and Form 1 and/or Form 11l trans-1 { %ésp
pahalogy of seiesHinsPopRSHATC %%@PH’EP&“}@Y%HVF FiFES Sihdsone
scﬁi%lcgsp}hréne% (ﬁiié%?ﬁlﬂﬁ En&‘lsﬁ‘ﬁm?éﬁ% QS&sO R et VENE The ¥&Bt PRopamine
al'so provides t e o

e us a conpound of the present
is nndietetlivimatileast five distindt dopamine nefceptom:hﬂcomtp theo: t €1, Ds) or

PSR BRI boBE AL A SRS 21 0t

distGR ¥ Qh the cerebral dopaminergic systems. Namely, high densities were found in

certain limbic structures, such as nucleus accumbens and islands of Calleja. Therefore,
preferential targeting of the D5 receptors may be a promising approach for more selective
modulation of dopaminergic functions and consequently for successful therapeutic
intervention in several abnormalities, such as schizophrenia, emotional or cognitive
dysfunctions and addiction (see, e.g., Sokoloff, P. et al.: Nature, 1990, 347, 146;
Schwartz, J. C., et al.: Clin. Neuropharmacol. 1993, 16, 295; Levant, B.: Pharmacol.
Rev. 1997, 49, 231), addiction (see, e.g., Pilla, C. ef al.: Nature 1999, 400, 371) and
Parkinson's disease (see, e.g., Levant, B. et al.: CNS Drugs 1999, 12, 391) or pain (see,
e.g., Levant, B. et al.: Neurosci. Lett. 2001, 303, 9).

12
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The present invention further provides nethods for

treating a condition which requires nodul ati on of a
walopaiinss receptor, e.g., a dopam ne D and/ or BR2I/US2008/063181

receptor. In further enbodi nents, the present

i nvention provides nethods for treating a condition

whi dhherdegamine Dorrechplas aerwidély aisiiipeed meh©Bragmatidare BRown to

receptar utilizi .ane. or. nore coppounds. of the .
be Jvatsin U SRYSiglp el fupitisis grd pribolqgioal ey e gutagonists
ard WiieBf i3 AR ds a8 bnBps§EIRIch, Fof SMAIPYE Howeveh & iPaltH MeR Wown that

of several neuropsychiatric and neurodegeneratlve

magsiye patagenisn of thedd, reedpiors fradeio unwatedgi tsgtigh as

r ki nson’ i.sea respectively. The effect..

xR RAl o e RRE s RARGEoRY Ko QeooflfFE isplrbances. These
sidd @Rl Reri bR PcSthh BepfRufigufilizatibe oD, antagdhist ohpounds.

the D2 - (D2, D3, D4) famlies. D3 receptors have been
(Wargdh H.>7h ol Navipsab divbebey. e 2003 B3R | n t he

cerebral dopam nergic systens. Nanely, high densities

V\Br | r . . .o .

nac s il hE biksorl FRICHS] DTS E ool cifing conditions
whictefegnieaprefdrential gmidilagondf ddpamidde Dearliordd srepepyorbefonexample

ron sin roach for e .sel ecti nodul ati on of
PSYRBS (i SHPLLOPEL RO Lot b LSORIBRL () BPEY S LAt
acddMSp AR BIgCRizbPHrEAiY SRl d-8 moBerd RV LAt va BB FBHdrh g, psychotic
such as schi zophreni a, enotional or cognitive

statpsssnsiat¢owith demdertind peychotic depeession, mania,Jskigingdnia, bipolar
.etal: Nature 90 7/, 146, Schwartz,..J . C Set. al

st PG iR itergts qus R bl ot Ptk

disehse! ﬁ&ﬁ'@]lepticRﬁl‘duceB%tﬂdnﬁisnﬂ, 3drflive AYsltifdsian Batlrpedisoréerd (e.g.

Pilla, C _etal.: ure 1999, 400, 371) and ., .
bulimianorEess). attentiendebicyt sisordess, yperpgtivitsdisoplersin chjldrepng

doelfs. 42y, Eal Bihyligf Bl Yfffrs effpss sfAMion, Fyiom and
drugeabept,ovis clacampyisgs hgmihistéringto taasdbject in meedthaienf ameffetize

known. t o _be invol ved in nuperous physio ical . .
R RN RS WSS GF CambBroBReiat B P8 gtiruinvestign

wi dely used drugs as antipsychotics, for exanple.

Howey Befertedd usé féH DﬂD%"ﬁlt%gdﬁ[h@é’Witﬁ D?:préféb%;ﬁéeVzﬁ;c&m@@ fheSpResent
_of the D2 receptors [eads to unwanted side-effects .
inventipn issinghe reatmentraf gehizonbrania, s¢hipe-affective sisordsrp cognitive

hn;%%%%ﬁtoagcgrﬁpa%%g@ & '\éce)ph(}leﬁa,u&ﬁ&rt]&gﬁ%deépeec%%rﬁtive deficits, dementia,

psychotic states associated with dementia, psychotic depression, mania, acute mania,

bipolar disorder, paranoid and delusional disorders, dyskinetic disorders such as
Parkinson's disease, neuroleptic induced parkinsonism, depression, anxiety, drug abuse

(e.g. cocaine abuse).

In one embodiment, the condition treated is schizophrenia. In embodiment, the
condition treated is acute mania. In a further embodiment, the condition treated is acute

mania associated with bipolar disorder.

13
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side effects seriously restrict the therapeutic

utilization of D2 antagoni st conpounds. (Wng AL H C
we@rooahi4r13iNeur osci . Bi obehav. Rev. 2003, 27, 26BCH/US200&063181

further aspect, the present invention provides a

met hod of treating conditions which require

pr eflbegarticalar ponthinatioroef thé twinreseptoradions dgssribgpabove allows the

. t . . I [ '
sy SRR R mitele0ER Al s PalT S of i DA AR e
coRGH PO BRANERSIREN inhiii6eof irapyrhfhidad mBestefmbon) Yihibitore

deficits, denentia, psychotic states assoclated wt

h
actimemeiug abpsa) endthedxrafagenismd .. Arfinsychogie gHfectidyrthermore, the

. : . > . o .
sl B 550300 O Bl R res o D,
anfagoiemeEpli extiapsisaddal gaumlsionsppsyshomoter sidatiord eokiitiesi a,
.eating disorders (e.g. bulima nervosa), attention
disyarbange)- di sor ders, hyperactivity di sorders in
chil dren, depression, anxiety, sexual dysfunction,
sl eqp s6ths ehB6ditenRTBR cBmpARal 8% tcditeseAt fnkentioalige Alinvidlistered
abuse, ich conprises admnistering to a subject in
as pesshottherapyf Innotherf dnatwidinients e comppiunds eichg nissesit inyjention are

sol.vate or conbi nati ons there of the present . .
AR SRt o pak O R s Bbinfon 8%PE T dsREmblre RERTRH of the vention
mdyenisedl &1 EitRBin@AHOk i Bliet @ubd\6r tRE@FRS that Aré@BEd Mhé S i N

the treatnent of schizophrenia, schizo-affective

treqfneant/gesventiondgppressien phasaglionation ofdeadipensss grgonditions for which
schi zophreni 1| .d- derate cognitive deficits,
co&xgﬂ% .ol} tl?g] fn@érﬁi(?tni age {J%%g.po

ia, psyc c S es associated with denenti a,
psychoti c depression, mania, acute mani a, bipolar

di s@udkbthepdn@(y) inthydrechdahisstednby a ehsoamicinsn amount commonly
dyski netic di sorders such as. Parkijnson's dis e, .
usefLAHPEst e EQTECTRRTARTSIS AF RroneBinl Brvithie po e e e entipn-
9 c PRI 1% p&%@in@@mﬁﬂﬁ§ 83ed dofiteRPRroHEHRMN WRAne or more

the condition treated is schizophrenia. In enbodinent
othen drugsnalpharmaceuticaltwnit dosagediotre cortainingrsuck othgr dgs in addition to

enbodi men t.he conditi.on treated is.acuyt nj .
RO B v iF o hey PR Ao Be Prelphceutica
coﬁl%ﬁ’éﬂiﬁﬁd ofafe Pfeséht enveBon RieRIE Eosa eak BI8S c6lRsi@lonb fimore other

above allows the sinultaneous manifestation of the

acthemiagredients, iradditien tofe gamrurdefl ipsediotagoni sm (e. g.

The compounds of the present invention can normally be administered in a daily
dosage regimen (for an adult patient) of, for example, an oral dose between 1 mg and 500
mg, such as between 10 mg and 400 mg, e.g. between 10 mg and 250 mg or an
intravenous, subcutaneous, or intramuscular dose of between 0.1 mg and 100 mg, such as
between 0.1 mg and 50 mg, e.g. between 1 and 25 mg of the compound of present

invention.

In certain embodiments, the active ingredient is administered in an amount of
about 0.05 mg, about 0.1 mg, about 0.2 mg, about 0.3 mg, about 0.4 mg, about 0.5 mg,
about 1 mg, about 1.5 mg, about 2 mg, about 2.5 mg, about 3 mg, about 3.5 mg, about 4
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cognitive enhancer effect, inhibition of
extrapyram dal notor synptons, inhibitory action on
waelecwg/1aiese) and the D antagoni sm (e. g. anti pspehusi008/063181
effect). Furthernore, the sanme conbi nation
surprisingly results in canceling out the
mg]iabait vianimggamus 5 ey bbow S . Sahg Dboant sagoahaid Seng.about 7 mg,

ext ram dal synpt ., _psychonot or atio
ey g F BN BE DR oy re| TGt e SUHP e GDOFi g me, abon
1030APUBAES] gt LDuPY £S5 @Y, abdid @Dt Abat e 23R B 80k €8l n@S For
a nono-therapy. In other enbodi nents, the conpounds of

exathplepthe getiie ingredient isndmindstengdiimansampwy of sbed Ot5 g, ahout 1.0

e, ARl b SRR P b i Ben 3 B RS S o e

ab®lit 4 NRIGAFHRS 5 iBér Hodt 61FRIIN dxenPRiry embodiments, the active
treat nent/preventi on/ suppression or amnelioration

of
ingreienfiis admdstered sbuaow of #haut [iines abepmE @5 akut frgme. In
ve R P R0, s R et i yhich ranges
betvaed ah} aﬁﬁf)ﬂgleseﬁm_h@ H0cumne Suséyanpile, siecpeting ;ljmgh'éd,ientl]viis h
a.conpound of the I nvention. nadc ound of t
adpyindslereel 19 AR aROPRifapaing Sep 3@8\%&@%’6&% ﬁggﬁsh%m% Hoph it 05 me
I C 3
o B i Tl PO R Pty GmPRGRGA, IR dfive
ingrediputiis ddmoinistéred imarearhowm rangingfeone apéus\iemg to about 4.5 mg.

Accordingly, the pharmaceutical conpositions of the

present inventi i ncl ude those that .als t.ain.

b © TP ol e the et Prtthitah B o BRe R0 64 Ul Ber aay,
forCexaRpI) dn& a 4 eRick @lday. TR coRIPBOAMNRAT thf prefmt Bivestiui can

invention can normally be adm nistered In a daily
suigahin he adraipisierad (graypesind of eontinpais therapy.der exagplelos gpvesk or
m(%g oral dose between 1ng and 500 ng, such as between

' mg and 400 ng, e.g. between 10 ng and 250 ng or an
i ntravenous, subcutaneous, or intranuscul ar dose of
bet BabjecB.stffemngframlmd imgeedsuf tteatmenbef, wems rsclizaphrepiaragute

mz%?ae ggﬁ‘] fheei' (ﬁ%%ﬁ{m@ﬁsgs I%er?tglo%eé gbor{% chfl bE: tc]r%at(e:&) g? uengdn%Listering a
therapeutically effective amount of Form III trans-1{4-[2-[4-(2,3-dichlorophenyl)-
piperazin-1-yl]-ethyl]-cyclohexyl}-3,3-dimethyl-urea hydrochloride (optionally with one
or more other form(s) of trans-1{4-[2-[4-(2,3-dichlorophenyl)-piperazin-1-yl]-ethyl]-
cyclohexyl}-3,3-dimethyl-urea hydrochloride, such as, for example, Form I trans-1{4-[2-
[4-(2,3-dichlorophenyl)-piperazin-1-yl]-ethyl]-cyclohexyl}-3,3-dimethyl-urea
hydrochloride) formulated according to, for example and without limitation, the

compositions and dosage forms described herein.

Subjects suffering from and in need of treatment of, e.g., schizophrenia, acute
mania, and the other conditions mentioned above can be treated by the administering a
therapeutically effective amount of a formic acid solvate of trans-1{4-[2-[4-(2,3-

dichlorophenyl)-piperazin-1-yl]-ethyl]-cyclohexyl}-3,3-dimethyl-urea hydrochloride
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In certain enbodi ments, the active ingredient is

adm ni stered in an anount of about 0.05 ng, about 0.1
worggosabass 0.2 ng, about 0.3 ng, about 0.4 ngy, PEHUS1008/063181

0.5 ng, about 1 ny, about 1.5 ng, about 2 ngy, about

2.5 ng, about 3 ng, about 3.5 ngy, about 4ngy, about 4.5
(optippabipwith oBe wymoabather forb(sirgf trasolf#-[8-[Ad2.3abichlerophanyl)-

HE%gz] -g-gg]t-etgyli%yclgg it %35‘1"%“‘5@ %‘Y%B%ng S8 "‘sig’ '5

exﬁﬁplealb&un alﬁ/df!fionﬁllﬁlﬁanﬂ{lﬁ-[w (mmwﬂ&apMyl)zplwazm— -yl]-

or about 15 . For ex he active

et emeleentl 1o dimthy e groaploieh MBS s dine 10, T
exq%ple%ﬁ %m%uphrﬂyat o%bfhlét oé’xpgsﬂgn ag@?fdg g%rgfggn u%i“iﬁfdé’[e?ein.

ng, about 5 ng or about 6 ng. In exenplary
enb ke rexnt ‘abotiti @r daytproseémitely’” @sl usxltherein astannwithirandicéaptable

errprirapat 1 s PRSTo RS A Eterined by one DLoRimr il An the g
wﬁrgfwie &%@g@ﬂl et GORAT RN ﬁﬁagﬁfw&%e%mm @Nhe t WO

osage armpunts. For exanple, the active
liniitatjorslofthe nieaswementi syi;taneﬁon eampleatabont” cammganm gyithirohpr more

thaglglg%imcgnﬁﬁe@? %ogﬁﬂap%g priﬁb: rom ?Hotlflxtﬁ:ﬁxgel)( "ngchut can mean a
rarfé HRp 36 YOG BR&ARM up t6 m@%aﬁbfe\'ﬁiefe%lyeﬁp 8%, #hd more

adm nistered in an” amount ranging fromabout 1.5 ng to
preferobly stillaiprtg 1 %ie a@ivepolaligs of the present invention

can be admnistered 1 to 4 tines per day, for exanple,

iy R R sub A i, i€ CORBOU S e 4 DD RAER then.
e. gc,mbbumm%ﬁ))t weightp Yor eﬁ(Mpke;(gﬁ‘aﬂeethhm abaut ¥ &k by weight,egreater than
ects suffering fro %% |n need_ of tre

ab@ltg‘b S SY B A B R BD0LE Odh Y Weigy PRI pHLADOut 495 by
we‘f%{rﬂn d%&ét%aﬁ'ﬁﬁﬁdt 9504 ba RS, té}eih&f SRLE% YYby ﬂ@lght greater

Istering a therapeutically effective amount of
thaacabout 97 %4 bmw&ghugrba{ez 1I[a¢-abgut:9.7gﬁ Yiyoweiphte gyenater than about 98 %

o YRR b by S o LSS s Wi o

grda@drithan) abdlit 99 996 by weight.
{4-12-14-(2,3-dic Iorophenyl) pi perazin-|l-yl]-ethyl]-
cycl ohexyl} -3, 3-di nethyl -urea hydrochl oride, such a
f or Thedern etreqtl@g mtqea{isr torrsli qfe{ all qviate, delay, reduce, reverse, 1mprove or

prevent at least one symptom of a condition in a subject. The term “treating” may also

mean to arrest, delay the onset (i.e., the period prior to clinical manifestation of a disease)

and/or reduce the risk of developing or worsening a condition.

An “effective amount” means the amount of a solvate or polymorph of the present
invention that, when administered to a patient (e.g., a mammal) for treating a disease, is
sufficient to effect such treatment for the disease, or an amount of a compound that is
sufficient for modulating a dopamine receptor (e.g., the dopamine D, and/or dopamine D5

receptor) to achieve the objectives of the invention. The “effective amount” will vary
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[4- (2, 3-di chl orophenyl ) - pi perazin-1-yl]-ethyl]-cycl ohe

xyl } -3, 3-di net hyl -urea hydrochl ori de) fornul ated
waemendiiay to, for exanple and without |imtatPONUS100&063181

conposi tions and dosage forns described herein.

Subj ects suffering fromand in need of treatnent of,
depenging e Hie .dhe disease andiits agvesitilanchthe agteveight, etc., of the

(14 0on nti oned above can be treated by the

Pagﬁm‘jhf’éﬁs%e%g a therapeutically effective anount of a

formc acid solvate of trans-1 {4-[2-[4-(2, 3-

di ci\ subjginenyaticnt pewhcth Adminidtiatieh by ihd thergpeatie sythpoud-islan

ﬁj net htﬁl -urea hydrochl oride(optionally with one or nore
effgethie thergpertic)regimen foradigease or disorder is preferably a human, but can be

— [ _ . - di y. - . . . R

any fiofal ifictbfing oA BRARRNN e catext of a clinical trial o srecning or

actingi tir eoxphtiment T hus pasivan He réadily epraragihted bFoneof omidtyskill in the
Formlll. trans-1 " . . .

arty e Faethorls, sompquindh st epppRaTiiops pf e seseH. ipvapfipn are particularly

suifdd 8 lalinfiiSh 22 lahy Snidiaf ROy WRAnMYL BAE CRIdEE but by no
formul at ed according to, for exanple and w t hout

meapsrimited ém humans, domestsd animals, saoll asifediag er ¢aminessubjects, farm
descrihed ;herejn. . T term "about" or "approxi nately.;.

S SRR it e o oot B R i ects

wildGirhile (WhéthéeGid tRd wildbk i Pfoollflicl Bhrdes), R¥eREarlinals, such as
ordinary skill in the art, which will depend in part

migfh rﬂ&wagm , geaty sheep, pgaglogafalsy ctee B epmPRRSEES, Suck as chipkens,

L ' .t h %ES;TR . em For exanple,.
turk%yé‘b%c?{gbfggﬁ e?rc{é’alf? "\?vlo{lﬁe?n or g(trlrlgglé%%'h an 1 standard
devi ations, per the practice in the art.
Al t dhadoliomeng exdraplesiare noaely nhesrative ciithe prebent invtenti@Da6d

referably up to. 10% re preferably. up to 5% and
snfiT St ecrabsiind i diwirhe (g scoleiok B Myediorn 0w Pk = ey
variftioml afd Bl PAbAR tHay a&?ﬁ%mﬁ%?é?ﬁoﬂh@ BRRGH RV RAYA B9l Become

purity greater then, e.g., about 90 % by weight, for
apraxenipo thosepldledin thhan upporendiag theprosentdisglasyre.gr eat er
t han about 92 % by wei ght, greater than about 93 % by

wei ght, greater than abmﬁ/ y wei ght, greater
t han about 95 % by wei ght, greater than about 96 % by

wei ght, greater than about 97 % by wei ght, greater
X-RimpRowbenDifRacton¥XRD \wenalysis. gr eat er than about 98 %
by wei ght, greater than about 99 % by wei ght, greater

. .
th an grr?aqyetimggﬁt%f s/gntl)gle\ef 19 Irqx}g) was loaded on a zero background holder and

exposed to CuKo radiation (30kV x 15 mA) in a wide-angle bench-top X-ray

diffractometer (Model MiniFlex, Rigaku/MSC Inc., Woodlands, TX). The instrument

was operated in the step-scan mode, in increments of 0.05° 20. The angular range was 2
to 40° 20, and the scan rates ranged from 1.0-3.0°26/min. The data collection and
analyses were performed using commercially available software (JADE, version 7.1,

Materials Data, Inc., Livermore, CA).
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greater than about 99.9 % by weight. The term

“"treating"” neans to relieve, alleviate, delay, reduce,
WO 200818835 | nprove or prevent at | east one synpPONUSH00&063181

condition in a subject. The term"treating" may al so

mean to arrest, delay the onset (i.e., the period
Fonncmﬁnﬂnibnn'cluﬂ Speeirostenyt @fl-Ramart). a di sease) and/ or
reduce the risk of developlng or worsening a

cone bl 5% AP A AP U Be o
Ravb@nased i HRaneh epectropBotd@bict (Thefrio Wicoldt Nexowey() FTIR/FT-
treating a disease, | s sufficient to effect such

Ramaagpeairamaters Theraiklegtsan, WadthamMAnwsing Nigolet e fpainet !
so{t@glte. 'Aﬁ %J!éf 59\)@?&]11%%36 ;ﬂoa&ﬁ n&ol@es% chaﬁlgﬁﬁc?%gﬁl 1
e.g., e dopam ne and/ or dopam ne receptor
resabhioave the objectives of the invention. The
"effective amount” w Il varydependi ng on the compound,

.1he disease and. its se Lty and the age, weight,
Lhé£gmgﬂéiagw@ggggggﬁﬂnﬂiﬁgé treated. A subject or

patient in whom adnministration of the therapeutic

COMYOHiTfbrértiaPstafhihg Chlo¥ithetdd EVANEUQ L 000, TN HBiurhexits,New Castle,

di sease or disorder is preferably a hdman, but can be
D@rvylﬂaaa rqfagerated@pgldmmccasspabwsatsgg yTI@nnmnqnh“@h@ahbrated with

pure %&n&ffés Findlud! WBbEA.-5 trrgré %mp?éé \g%sc{vg %ﬂ&f‘ﬂ open Eﬁxﬁé)ans and

ent us,as ta appr ecli

hthEd Qhdbrdey Mittlgkh b (H6® rak 50 rﬁlhﬁln)‘@tt 1o @mnﬁ qm]a@lutadsas

and conpositions of the present invention are
anglazed wsingbhiyersal Analysis 20UhIA wsiremensn Neyv GastleaREyal |
particularly a mammal , and includi ng, but by no neans

Tﬂdﬂ%> ﬂ%ﬂéhc B§'T ] stic animals, such as feline
m ani mal s, such as but not

limted to bovine, equine, caprine, ovine, and porcine
su bjzée&"h@mogra\dmatnicrmhb'z@/@gﬁh hrPeirkin FhreenviWallesley MA) with air

cozlér(t)l o %gs%lsl ggouqé Qtné ailﬁgé%vgs an@ga c& H}}&étlijrﬁg%? giAm.gz{Cng 'and heated

unéé’x‘ cﬁ? n§tng%h ?)ﬁrges(HSGJ 13 7hBEN 31 16°UE/KRY. SFheS&%Enghsr é}ﬁlyzed

tor veterinary nedical use. The follow rig
usmgzi’rypb eeftwme (vexsioiny5.00.02) Perkint ElngerpWetlbdeyy M4 pnt
i nvention and should not be construed as limting the

sco pIeans-l { 4hf2 n&q} dlcﬁfcl)rophenyrly -pipe Azl —nﬁ-ne,){hyl]-cyclohexyl}é 3=
dimethyl-urea hydrochloride Form I was prepared as described in Hungarian Patent
Application No. P0700339.

General Experimental Procedure

Trans-1{4-[2-[4-(2,3-dichlorophenyl)-piperazin-1-yl]-ethyl]-cyclohexyl}-3,3-
dimethyl-urea hydrochloride was crystallized using a variety of solvents under three

conditions:

(i) recrystallization from a saturated solution at room temperature,
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vari ations and equi val ents that are enconpassed by the
present invention will becone apparent to those

W@ kioBlied3s n the art upon reading the present PCT/US2008/063181
di scl osure. EXAMPLES X-Rav Powder Diffracti on OCRD)
Anal ysis. A small anount of sanple (~ 12 ng) was

(ii) reeuyerllmation fremm ftwrkigd selutiomal approxamatekyd58€ dal SO, GuKa
radi ation (3CkV x 15 mA) in a w de-angle bench-top

N A o L o B 6 s
trafd-e P4 %W(Mﬁshldrﬂ heﬂ?!}%i(’jﬁ?éﬁzﬁn—@fylpetﬁﬁt]-%Qzloﬂ'ék%l}a@ gUdlﬁ%thyl-

ran%@ to 40 he scan rates ranged f
urep hy: 0©1011§i/emr¢senfrhe data col | ection and anal yses vvere
performed using comrercially available software (JADE,

ver t , j .
WS oSS sl s bSO epraion e,
foltdvahg peepatation dictlsaihwiseut{lized. ng) was | oaded on a gl ass
slide and exposed to Raman | aser in a Raman

Th N 670
T PRVBIRREH O O FPBRL iars-! FhbF o0 Sichiogphonul-pingrpin- -
y11 My 118 1¢18hdNy gﬁ @Iduggth e h?dl%cﬁleﬁaé’\@ﬁéedlsﬁéréeﬁﬁ abh&ant

wer'e run at cm 1° st okes shift scans
volnet f agpartidularessblent atd!l5°C i & Elsetestitabe, Sdmhnmsghen capped and

Cal o try (DSC) Adlfferentlal scanni_ng cal ori
Sorpm@ V2 Rers. T4 fhiad o i B s PRy I A%r
syrirfideldsO Gltal £ RRfRE 185 %ﬁ té’ f &r&k?ﬁﬁzat@ﬁ?condltlon (1)) The

instrument was calibrated with pure” sanples of indium
rerddininig s%@lmas@rthérsomated&h@tmdn a mvar.ep bathadt appmxlmqmeim 45°C for

d he der dr nitro en
Pﬁlﬁsn?{agtd QF ﬁmlép a%@g gﬂ Fr91}s\gg*r tpﬁlgwell plate for
recg%‘télﬁiﬁﬁh (o (fﬁt) Y ORR 1‘@%&1@3@% %ft UNeKarfeRE i Be test tube

her nogravi netri c Anal ysi's o
(comémmdgr)aannng ihe pm@lsgg itat apPypoins the entdeerstarfingiaterial dissolved
in t\ﬁg sol%ent l}llbre'\épc‘)rrnvi4 transd {4-[2-[4-(2,3-dichlorophenyl)-piperazin—1-yl]-ethyl]—

cyclohexyl}-3,3-dimethyl-urea hydrochloride was added to maintain saturation.

Recrystallizations were conducted at room temperature, and the recrystallized

samples were dried under ambient conditions.

Example 1: Preparation of Form III trans-1{4-[2-[4-(2,3-dichlorophenyl)-
piperazin-1-yl]-ethyl}-cyclohexyl}-3,3-dimethyl-urea hydrochloride.

Form III trans-1{4-[2-[4-(2,3-dichlorophenyl)-piperazin-1-yl]-ethyl]-cyclohexyl } -
3,3-dimethyl-urea hydrochloride was prepared using the above general procedure, using
pyridine as the solvent, and the product was isolated from a sample according to

condition (ii).
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cool i ng was used. About 3~7 ng sanple was wei ghed in

pl ati num TGA pans and heated under dry nitrogen purge
w@dosmsras e 70 m/min) at 10 C/ mn. The data wWeST/US2008/063181

anal yzed using Pyris software (version 5.00.02, Perkin

El mer, Wellesley, MA). Trans- 1{4-[2-[4-(2,3

- di dhlampip ReRyé¢parptipe phitrans-1{d-[2-4-QS- &l}hloroplmiyblempytazm -1-

ur.ea droc r r.epar ed

yilkeshyflzce PoBEp 1Y 1 3ehiRbY b o dociosife B fia doivhe

PO700339. General Experinental Procedure Trans-

1{ 4-Tir@nd- 14{44?,@ -g8- ﬁthEquﬁﬁ)Lmeﬂ!zﬁﬂ-zlqlétl'lyl]-cyclohexyl} -3,3-

]]o et hyl cycl ohexyl q}i 3- dinethyl-urea
dnngftéy wiep by digehlpgide éqrw 20id polkafe wap a@p@red Hpingthe hove general
n i

pr e bt i 4 BFER0R Y AEhe bloinbGHIAEReY Ko 4 lple
accfcﬁdlﬁlgS(ﬁad)ﬂdlﬁ@i(lﬁ)'] froma saturated solution at

approximately 45C to 5Q0C, or (iii) recrystallization

f 4 O? g]ﬁgché%li/s\f@bﬂ%r)g&éﬁ %g’gtgmss %ilx 1él?rgt5%%grtn$ PII ° OIdLi<I1gure 9 (formic
ac1%1{sﬂ>rda?e3ﬁaf’e lfx%vfﬁ'eg'u?@!ﬂﬁé gphenyty- pi perazin-1-yl]-ethyl]-

cycl ohéxyl di met hyl urea hydrochl oride present. In
order to obtain different sanples fromone set of
sanpl e preparation, the fol#kilng preparation met hod
wds utili zedornAllvei ghed anountFomfic For mAcidt r ans- JSolvate

{4- [2(DH4-|( @sBeidg @D jor Bgdimay|l) -18i(Der act—ispacihy(l/i} {  Relative
etlhyl ] - cyicl ohexyl } -13, Btenfiitnetihy| - ur ela hydr ochl|or iMessiiyas |
ditspéiked i n2488anst an®340l qne386 a na@r&muj ar_scbBdent
atl 2827 | a §I68&s tlest 2ube | whAtth masliien gappdd:3and
sdni¥28ed f 08359 hours. 3ne tlhi Hfbof! ¢ h!7§93ba‘m;,l_%_wé%,___
r dooMdd _lf i1 88ibd throddh atsyii/fgel es§23 1 tor and
tran}%fgprred *74m6§ vﬁL! i e féhéézc sgég 2t onf'g
ondi%i Aan 7 Ailln et Gt %07 £ e o0
(qorghntan (i —The-risie ming, Spmple g funthergy —
scm—g%c STIERTT & \1 et 0asTat | apREPXT MR ey 5ot
f_ 1599 .i UUII3:795-iaI i of 610|t: TeTRIZgT Mg SR © ST T1.7
fig tRIsgd @ 503 FSTETTE0 10 d,]”’@h' I akg3d Or 14.8
r geT g al 1 zghkpr (ICongi 3t o ({7eh) - | 1 Ne.0B£Mai[NT NGoo.0
sIUT7 WS 1 &lobo UNCangsd 11 T{333T et ukbe 99.8
17.97 4.932 45.3 18.97 4.674 3.9
18.63 4.759 10.5 19.59 4.527 34
19.13 4.636 58.6 20.18 4.397 2.6
20.64 4.300 33.9 2047 4335 1.9
21.10 4207 8.2 2133 4.162 26
21.55 4.120 6.4 22.01 4.035 237
21.86 4.063 34 22.63 3.926 32.1
22.49 3.950 44.1 24.28 3.663 35.8
23.77 3.740 234 25.07 3.549 97.2
24.24 3.669 37.5 25.72 3.461 75.8
24.85 3.581 3.7 26.77 3.327 2.7
25.17 3.535 16.5 27.23 3.272 34.6
2547 3.495 17.8 27.51 3.240 25.2
26.25 3.392 6.4 27.92 3.193 1.9
26.47 3.365 6.4 28.24 3.158 18.1
27.03 3.296 30.1 28.71 3.107 92
27.51 3.240 14.3 29.35 3.041 24.2
27.71 3.217 11.6 30.06 2.970 13.1
29.08 3.068 24.7 30.40 2.938 17.7
29.70 3.005 7.5 30.93 2.889 24
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(condition (iii)). During the process, if at any point
the entire starting material dissolved in the sol vent
woreeos/1Hasin | trans-1 PCT/US2008/063181
{4-[2-[4-(2, 3-dichl orophenyl ) -pi perazin-|-yl]-ethyl]-
cvrlnhpxyll -3 3-dinethyl -urea hydrochl ori de was added

t %%t din @;974” atli nn48F?pr‘r \/Q3‘2SWI ilzat 2o%bs_were 272

cdndiiéled at §r9§) m-tlenpdfat ude 3233d  he2/8%rvdi al 1229ed |

sdnpled were 2818 od lundé¥> anthi ¥t cdndi £ths. | Exadfbe
1Pl oot 3325 Hor pdd At e aliddly lrgq 2675 149

[;- PV Dl N W T NN [ 3383~ [ 2648 13.8

g 1323y “ak3 AP e T 1 3507, 3328 et ho i

o] pcgzezﬂll A= 'I&.I733'_Cl. f ylI Jl I-lfzeu,l ¥ ||c$y51; 6”: mytT—= ghga
hyUIgBBI‘ IIIAU%SZ—U: : 1 |337|d|b 3501 2402 , .1~21
{ - [3%'9@4' \ Z, é'6§)d L,!II 0)§ UHIi(:‘IIYI )' Ioh)El aAZ] 54 5' VA J -et ll){&] -C
yqI oN@¥y|} = 3,566 Ol TETYlg~ UT §a JIRHT OCHT BEIE WS 46

priepangd [USi BGeT NE [ab0¥g JENETHlgoPTOCEdEEE, USi Neo
pPYr1Bi40€ [aS bl3gy SOI[VENEsg and t3zespriodugssivas (i sol a1 ed
f rjlomsaosanpl e.seccor|di ng.st 0 ¢omdiok1 on (2Bj)2 Exanpl a24:
Prlepsrat ijon afa77 6.8
t rlams-84{ 4- | 22j448 ( 2,|3- di3ehl ofophenyl)) - pi peraziin-1yl]-
etlhya7]6scyicl oRégy| } -|3, 37di neflhyl - ur ea hydrochllori de
faqrmddSaci d 88bIatg. 199
Trans-1{4-[2-[4-(2, 3-di chl orophenyl) - pi perazin-1l-yl]-e
thyI] cycl ohexyl } - 3, 3- dlnethyl urea hydrochloride

id sol.vate wa t he .ab
bonaVEnS e Seveatiahss Jen RpERA s dieHbaLby REtemee gremplary

enfOdinkdis O A8 HEEnRS sh@P) REGEhdeTIRR ﬁotﬁﬁﬁ@' aelnﬁﬁ&t%djér{‘ﬂie
to condition (iii). Peak locations for the

ln\matloermd norsuch Buiteticn isko berinfemrgd. Theli lﬁcgmmes Qaléabdﬁ ofi c

i de T 1\ |
cof AR s BlniBh BRI i folliviRRlsSn ForpEpyAdiiing Fo il Eocour
to tHse ¥Ry Mﬂﬂ@@ﬂh@éﬁlﬁeﬁfaxﬁ Rgvihg #RHeh&fft of $hiS disdlosure.
reference does not inply a limtation on the

invention, and no such lim¢tation.is to be inferred.
The linglenictedrand degeaipsd P@berhn@awsqf RS BKIEIORBER §XCEMPaTH 0Ly,

eq{o@tekﬁ‘e{ﬁstl@@ thdl EHOX)@ 8? HeSn JﬂmE{i(? r(FE}r@%ﬂx ﬁ'f,ctﬁé iention is
WI occur to those ordi narr he
1ntpmie(d| tobadindtetonhaby thg spinit ainbmbe bf the appénsled ckriohg Rivieg full

The degel cted .and.descri bed embodi nents of the
COPHEANGE (1D Ad ylense Bl Zespecis v,

All references cited herein are hereby incorporated by reference in their entirety.
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and are not exhaustive of the scope of the invention.

Consequently, the invention is intended to be limted
wo@niog/1bM33 he spirit and scope of the appended BPCHUSHPS/063181

giving full cognizance to equivalence in all respects.

Al'l references cited herein are hereby incorporated by

WHXNEIRAIAIMEDIS: r entirety. WHAT IS CLAIMED IS: 1. A
crystal I ine formof trans-

1 oy crs R ot o e ORISR AR bt pociihs -
cydlahexyd} - a 3>ﬁlﬁféﬂ1yllﬁii&@157dﬂicﬁlfoha6 (F(ﬁfi‘l PR hbEhS aQ@f&?rpOWcﬁﬂ

characteristic peaks at about 4.1, about 12.
diffrgctepn patigreasmRrisIE charagtepistie peake gt ghout 41, apqut 212, 3, about 16.5,

i f claim1, having an X-ray powder
m%??‘ﬁﬁglgt‘ll%ﬁzﬁ%%ge?%esubst antl ally as shown in Figure
5. 3. The crystalline formof claim1l, having a
2. nel flhegryedidicnformmofitlaith dUhavafdarDK-rag poede dififiacdorbyattern

ocess for preparing the crystalline form
Sullﬂ“é‘?ﬂ)’ﬁ?if"%ﬁ%ﬁg@i:% (i) adding trans-1

{4-[2-[4-(2, 3-di chl orophenyl ) -pi perazin-1-yl]-ethyl]-

3. cychop %i‘}lé'ta}lhne?’foi%n dF BRI hdVifiPa BXAGCREGREHEatlaBout 260 °C as
pyridiné;, and (ii) preci pitating the crystalline form

determimed bg DSS.ut i on. 5. The process of claim4, wherein
the mixture in step (i) is heated to a tenperature of
aboyt t CES aim 4,

4. Wheer rn%gestsgo}}?re@%g the5 Qrgstgll g rf?nlq;pn(gf 35181 c%m?);lal%k
solution. 7. The process of claim4, furt her

confi) iadding tx(ans I }J4-[R B2e3-divhlorbysheayl)-pipetdzime-ytesthyl]-8.
o S Ialm erein ste i) conprises
cy%‘gxll) "g' ?E ‘is EreB#‘@é‘ioﬁﬁQ’é‘@%“’f@frWé‘ge %?A s% ep ?FI ) and
(b) drying the crystalline form 9. Aformc acid

SO' eSlpitdtidhe drystalline form from the solution.
%ﬁﬁ E)Z 3-di c%{Iyor olphenyl )-piperazin-|-yl]-

et h)ij ]-cyclohexyl} -3, 3-di methyl-urea hydrochloride.
he process of claim 4, wherein the mixture in step (i) is heated to a temperature

of about 30 ° C to about 50 ° C.

6. The process of claim 4, wherein step (i) comprises forming a saturated solution.
7. The process of claim 4, further comprising (iii) recovering the crystalline form.
8. The process of claim 7, wherein step (iii) comprises (a) filtering the precipitate

formed in step (ii) and (b) drying the crystalline form.

9. A formic acid solvate of trans-1{4-[2-[4-(2,3-dichlorophenyl)-piperazin-1-yl}-
ethyl}-cyclohexyl}-3,3-dimethyl-urea hydrochloride.

10.  The formic acid solvate of claim 9, having a X-ray powder diffraction pattern
comprising characteristic peaks at about 3.8, about 7.4, about 18.3, about 24.2, and about
29.3 = 0.2 degrees 26.
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10. The formc acid solvate of claim9, having a X-ray
powder diffraction pattern conprising characteristic
w@emka4ass about 3.8, about 7.4, about 18.3, abpCt/U00R063181
and about 29.3 0.2 degrees 20.11. The formc acid
solvate of claim9, having an X-ray powder diffraction
l1pat tTehle fosuib st@rsblvatel of clsm<h bawing an Kigy pewder diffracfion pattern

roc r r|n a formc acid solvate of trans-
su %%1 Yfﬂqﬁﬁgé orophenyl)-piperazin-
1-yl]-ethyl]- cyclohexyl} 3,3-dimethyl -urea
120y drOpvlcedsifeepreparitgl aSfoRlic deid solfaXd G¥otrank-304- {2- [4-(2,3-
[2-]4-(2, 3-di chl or ophenyl erazin-|-y ]-eth
de{inDh@XQH}IP@aEn-drYMﬁyl] =Qyele emﬁﬁécchn@thy&@ramfwﬁmc oride
co%%hgh acid to forma solvate, and (ii) precipitating
e sBlvate forned in step (i). 13. The process of

claim 12, wherein step (i) conprises formation of a
s| uni)ynixiig, trahlsd {p{D(0$23-dichtdrapheniD-pipevadiméryl]-ethyl]-

eyl hONpheS artisteybures By diaskiphce i Bric e forfi 3 Solvate, and

conprises (a) filtering the’ precipitate formed in step

(11 Yiippreei ?ﬁi‘mﬂé’ the B&lvAtB ForkRUh Gtep@ihd sol vate. 16. A

pharnaceuti cal™ conposition conpriSing the crystalline

formof any one of clains 1-3. 17. A pharmaceutica
13conddsiprecsps elotaim B2, wderdifestep (irpemprised faplation ef dslugdiy

one of clains 9-1 1. 18. A nethod for treating and/or

14|°Ir VRGN S0 AN fj) %ﬂi’é@b&rﬁpﬁﬁﬁ%@ﬁ&c&%ﬁ*ﬂkﬁé R acid

opam ne receptor(sy conpris nisterfng to a
so]paltel ent in need thereof, an effect i ve anount of the
crystalline formof any one of clainms 1-3. 19. A

e S et e SOSLSY s BAERLANAR SO LBR i

fozﬁi&&ﬁﬁlsfépmﬂ) ﬂdi”(lbyﬂﬁﬁrﬁgﬂhe%ﬁrﬁc acifablveR! i n need thereof,
an effective

16. A pharmaceutical composition comprising the crystalline form of any one of

claims 1-3.

17. A pharmaceutical composition comprising the formic acid solvate of any one of

claims 9-11.

18. A method for treating and/or preventing a condition which requires modulation of
dopamine receptor(s) comprising administering to a patient in need thereof, an effective

amount of the crystalline form of any one of claims 1-3.

19. A method for treating and/or preventing a condition which requires modulation of
dopamine receptor(s) comprising administering to a patient in need thereof, an effective

amount of the solvate of any one of claims 9-11.

20.  The method of claim 18, wherein the dopamine receptor is a dopamine D3

receptor and/or a dopamine D, receptor.
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amount of the solvate of any one of clains 9-1 1. 20.
The nmet hod of claim 18, wherein the dopam ne receptor

WO 2008/1¢lapam ne D3 receptor and/ or a dopani ne DPCT/US2008/063181
receptor.21. The nmethod of claim 18, wherein the
condition is selected from schi zophreni a,

21schiBw-méthed vf dleindi § ovisbesis theomgditibh veselavtedi frome st¢hizophrenia,

cconpanyi chi zophrenia,. m | d-tonoderate.cognitive
scligprlierve dichrlsve; coBRID ARPHient ASRORPARNER SShifQRITy S Fpild-to-

mERIRB toghiti RSIGTAS,| denfBRE, §39¢HNC stiRR agsocifed Rt @dphéhtia,
bi pol ar~ di sorder,” paranoi d and del usi onal disorders,

pspshsitic mlepiession, suandts reute owhiaabipPhr Kisoxlen 'paradpidead elelusional
.neur ol ic.induced parkifnsani sm..depression,. anxiety,
ai ot i infin SR <R et APt raideRl ARB42Ptis Eled
patiigsonindlidepREsioms afigidtyZ ahd@BiaBuse23. The met hod of

claim?21l, where in the condition is acute mani a. 24.
The nethod of claim 19, wherein {he dopam ne receptor

22 5 dlhsapethedhefl daim 2bsvhesy indheicenditionds peigaphrepia.

recept or . 25. The net hod of cl fai m 19, y\,her ein the
23CoNndjl Betpod oiscﬁbiﬂfiﬁ%ﬂg}é’ﬁ‘i‘ {RE BArtRRI i€ Bifle mania.

schi zo-affective disorders, cognitive I npalrnent
acconpanyigg schi zophrenia, mld-tonoderate cognitive

24d ef iThetnssthelbokelaima] 9, peherdin theclopaminegecepton ¢i ademming 3
de nt%l/a §§¥Ch0t iDc deﬁ{?essi on, nanhi a, acute nani a,
r“ﬁ?ﬁ%@ﬂ Of dgpayRine D3 2fSCRIOT and’ del usi onal di sor ders,

dyski netic di sorders such as Parkinson's disease,

25neurftegfiéthed bA¢lsiae Do, Relickdin §RMYosditiofl i NeReRdTrom adhizdphienia,
and drug ahuse. 26. The_ method of claim25, where in.
schige-agfgpiiierdisniders, coghifiys pRpaiment accpmpprpEngsehigaphpnia, mild-to-
S GRE De R A0S ST B
psitehbtic depressiorg mahi; heute mahiaabipeli daorlet, pluanoidtaad delusional

.treat nent. and/.or .prevention .of ondi ti on whi ¢
aisonfens ki arin SUAl o Faek e e asto e B lep B ndyeed
pai;r%ﬁsg?j;& Er@%@ggfidllgtagxig{y, Wdrﬁ@%b@sfe. clainms 9-11 in the

26.  The method of claim 25, where in the condition is schizophrenia.
27. The method of claim 25, where in the condition is acute mania.

28.  The use of the crystalline form of any one of claims 1-3 in the manufacture of a
medicament for the treatment and/or prevention of a condition which requires modulation

of a dopamine receptor.

29.  The use of the solvate of any one of claims 9-11 in the manufacture of a
medicament for the treatment and/or prevention of a condition which requires modulation

of a dopamine receptor.

30.  The use of claim 28, wherein the dopamine receptor is a dopamine D; receptor

and/or a dopamine D, receptor.

24



10

15

medi canent for the treatnment and/or prevention of a
condi ti on which requires nodul ati on of a dopam ne
wo eweptiass 30. The use of claim 28, wherein thBCT/US2008/063181
dopami ne receptor is a dopanine D3 receptor and/or a
dopanmine D2 receptor.31. The use of claim28, wherein
31t he Tdsnge of dain 28,sweicecin db donditiondhsetaspdar feorn achizaphirenda, schizo-
ffect.ive disorders, cognitive inpairnent . acco in
RS P AP O PR DY B O EN to-Maderate
coSEIFRA HefoitsPthdifial ﬁsyéﬁo%ic%gat@seg%ﬁ@é@aﬁwdéﬁe&ﬁp?ﬁkh@ﬁc
psychotic depression, nania, acute nmania, bipolar
depriesBe ananip aewa catias hipole diserdsnataramolnndalelisional disorders,
i net. | i.sqrd . h as_Parkinson' s dise .
v T B ST R B i< R AR Rk A msonign
depirrekiohi, WgxRbY afd drig.abdfee use of claim 31, where in the
condition is schizophrenia. 33. The use of claim 31,
where in the condition is acute mania. 34. .The use of
32¢| aithexge ofrlate? b wheee indpa ronstionsis sghigepbradia, dopani ne
D3 receptor and/or a dopam ne D2 receptor 35. The use
330f  ofRiyR: 3Pelad 8T Qiterd REHE COMifidPR abte SRIBCt €d from
schi zophrenia, schizo affective disorders, cognitive
I mpai r ment acponganying schi zophreni a, )
34 | dheaserotielpim 89.cdpndin theedopeming reeeptatdsre depagine Ds receptor
[ C. tes associated with denmentia, psychotic "
an§§%§g§é+§ﬁgkﬁgﬁﬁggwacute mani a, bi pol ar di sorder,
paranoi d and del usi onal di sorders, dyskinetic
35di sdidaiss obelaim 29, Wardih deadnditidhseadatedfosih ottdpdpheenia, schizo-
ffinduc d 8arkinspni$n1,depression, anxiety, and de?
afigglincedisoggers;gognitive IgpaiEmet arepspapkiae scliipOrbRI gt -fa-pderate
co %'Iﬁti§é: Héﬁ&ﬁbﬂ&ﬁgnﬁa,aﬁéchoy@ StatSSsHcidti Pith demetiep & chBric
e condition I's acute mani a.
depression, mania, acute mania, bipolar disorder, paranoid and delusional disorders,

dyskinetic disorders such as Parkinson's disease, neuroleptic induced parkinsonism,

depression, anxiety, and drug abuse.
36.  The use of claim 35, where in the condition is schizophrenia.

37.. The use of claim 35, where in the condition is acute mania.
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