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the r@bative i migne#tshess taadteﬁﬁsg'rah@ﬁﬁmhalyﬁefo@e‘aﬁlﬁb‘ztsal' {me[a 9323 r ay
powder dif %}_Sctr on nd bands yﬁbt ai ned by infrared o

spectrosc W‘Efé%"h& gettrﬂbwclqhﬁrﬁé}-3ér¢eethﬁrhee§ B)ﬁ‘BP%‘ﬂonde

preparation techni que, the sanple nounting procedure and the
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10edition). Adm nistration of the polynorphs and sol vates of the
present invention may be acconplished according to patient needs, for
exanpl e, owaldogg/ismssal |y, parenterally (subcutaneously,pcT/us2008/063181

i ntraveneously, intramuscularly, intrastemally and by infusion) by

i nhal ation, rectally, vaginally, topically and by ocul ar

admi ni st r aFommlI 15Vari ous solid oral dosage forns can be used for
adm ni stering the pol ynorphs and sol vates of the invention including

h lid f : I I
Pogtngas. and. bk Betdbh Bt RLARSE S ARRAER o GOR SlA AW P2
i nvention diahloh@hamm)-np&hﬁnddyl]&éthﬂ@cwlomm}Lmdnnmﬁyﬂluwamwmhlonde

har maceut | Ly, a ta C iers, diluents uc S _Sucr ose,
o tor " Rt SRR RS Re Bt (o3¢ of matecmalytisal Betons, Thh &y powder
i ncl udisng bififracfioh phitd¥h bEForkOIISH pRAMIHE ROFRERM S, sol ubili zers,

buffering agents, binders, disintegrants, preservatives, colorants,

flavorants, |ubyicant nd t e like., Tinme rel gase cap uI t.abl ets
and gels are al éldma& R nr??e%ﬁquwgwpm@sq%ﬂelﬁm)%&ﬁﬁ g8t he

present Iny?g%[qr(z 3V<ﬁ61!11@1lb§hédyﬂ%&ré¥hﬁh %’iﬁﬂﬁcﬁﬁ:‘h@?@ylf—ﬁ@ ~BinePyPeressed

for admni s B phs and 'sol'vat'es of he inventi ons,

i ncl udi ng gl d&ﬁEoran &a@@@a@zedbw@tx—m@o“@m&agw PaSERROMPISIAg
syrups, an i 0

Ther i Focher it SharE 0 BRA0E MR SBRALSOURANES AR e
known 1th the dagraes:l&: fn mmmmwm X-y@tdlfﬂagmmgﬁrmm cosipfisisenkas,

fl avorants

conpounds W»fql;gx?lﬂp}&ﬁt etng”?’ﬁ"fé tB;‘fJ‘?ﬁ % &}%ﬁaacnd/ Qe pea S%fnd' 339 t he

present Inm%wnabaﬁmmabsut%tsegldgfbeﬁtﬁmmfdeg&éaﬁﬁ@venously, in the
formof an isotonic sterile solution. Oher preparations are also

possi bl e. Supp05| tories for rectal admnistration of the pol 3/m)rphs

and sol vates of nafarthsregdadiment, St i trevmn! Yd2dt-€padichlasgphsnyding t he
d
compoun V‘ﬂ)l})&aﬁnﬁgﬂi’g%ﬂkg gélﬁh&:ys -%Hﬁ hyl- L@fdafﬁlﬁfébgﬁopﬂé fs%ﬁaracteTzed by a

salicylates and p ormu or vagl na
adnmi niktr aKerY\p@atif:r lde?ﬁamcmnttm rsnbsmrlnallspmgww in E1gmp6nW1thrrmn¢t toythle,

past foam.Qr Ful T he

i ngr edi ent" % 2{ng]blrggl g%ﬁgé]fgﬁéygrggvg}ﬂg uﬁﬁ&s/v’inq tﬁ&tthe re}ﬂ"t nSI tiés of
t opi cal achic peaidsmaﬁ vay, dephﬁhmq:romlceesatﬂpteqirepammﬁsachmqm ﬂmn;aimpla n the
formof 10creans nts, lotio

suspensi ongouy ’é’lgéJ ro Cg@‘lr& lap%ﬁge Palglgglggglsmﬁ{}% gﬁngﬂ’y%dp %@0‘“”5 AR

suitabl e fRiriaf6Hhdl GhérdhdtOR chiPaffdaeins kb '%lu@é’ TherBfdte, e XIS Peakl OPi Cal
adm nistration may al so invol ve transdernmal adm nistration via neans

such a3 t rassignmentaParpeary hie plus Aemingio kbdus fiddegterodfs suitabl e for
adm nistering via inhalation also can be nade. 15 For exanple, for

scoor ding fo tHotAodrR L PErBERl bRt A beredid T ERERAL B oty

form of a hdwiecthylewrga hydroahiaide zew)lsobe identiffed by dts BT ®anmh epéchach, which

sol utions .or susg_@pm og The aerosol fornulation can be placed into
ep

a pr essurllfélﬁo‘gﬁ ropel I ant. I n one enbodi nent, the
i nvention pr ovi des a conposition containing Formlll 20trans-1 {

41244 - (2, 3- dilekhothepdmsbuodineny RoralH2ians- 1 {4-281(2, 3edithibtoplospgl)-piperazin-
hexyl)-3 , 3 th drochl e 1t h

oot Tt BRI re e ClreR biierids son Bt BF Meriseddprie
trans-1 {W&hgmﬁﬁﬁé@hilﬂrs@@ﬂﬁm%nﬁieﬁ?r(DSC}‘trac@ MEK@%B%K@F@WFW'

-3, 3-di met hyl urea hydrochl oride and Form |1l _trans-1
(41214- ( 2, Bugtherirahadnentstiormdilieehesacterized bya DSC trace showing a melting

25et hyl kcnﬁdgﬁ%ﬂlt}a‘b% tzzd@,lo@et hyl -urea hydrochl ori de. In a

further e di ment invention provides a conposition containing a
formc acid solvate of trans-1{44214-(2, 3-di chl orophenyl) - pi per azi n-
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5 hydrochl ori de. The invention also provides the use of a
conpound of the present invention in the manufacture of a nedi canment
for the treatxensiss conditions which require nodul ati orcbs2808/063181
dopam ne receptor, e.g., a dopam ne D3 and/or D2 receptor. The
present invention further provides nmethods for treating a condition
whi ch 10 requi rﬁ@Mdg@mmeﬁiahnﬂyedk:(ﬂ“@ﬂﬁ)lﬂ@o&ﬁﬁE@ﬁmm transel {4-[2-[4QRm ne

provi des. rEHBHEAPYD-LPEAHR Ko CUaT SR A B o OB Pads
of a dopaniHeem3d Fasned ®r D2 receptor utilizing one or nore conpounds

of the present invention. Dysfunction of the dopam nergic

neur otransm tteth%ﬁ_stem is involved,jn the 15 patho] ogy of . several
neur opsychi at r i EFeREIY BYieyg elfe P&Vid\‘f‘éP@P%Sé‘?scf@W Repaging rygtalline Form 1T

schi Zophr ek, 1 A4 IDVIEHRRGLHEAIKDBEARIS H]. SHIN Ryc LRSAC LBkt The
effect of dopam ne is ted via at |east five distinct dopam ne
receptors Wé?bﬁ&i’%ﬂd?the DI - (Di, D5) or the D2 - (1)2, D3, D4)
famlies. D3 receptors have been shown to have characteristic

di stribution i nuldAg emBEERIA, F%Pﬁgb?f%gk&pﬁé'@%fﬁsolmﬁ l{ggg-m

densities were found in 20 éertal c structures uch eus
accunbens dnidotophenyspipdraziadlhd]-ethylFhglaifenyly-3,pdisfethybnten difydro ehlgleda ing

modul ot o BrReaEhE IR efe BruRe SnARE ARG AR B R TER AT

t her apBut i fromrbesoheini on i n several abnormalities, such as
schizophrenia enotional or cognitive dysfunctions and addi ction

see, e.qQ., Ioff P,. et tur 25Sc wartz,

§5°8 %o DO GR iR bapimehts s e Sisad YHB B 3 i B

Phar macol  jRpatazidQoy]-ethl]-c2déhexyh )3 —alm@ﬁyl(uﬁﬁﬁxydﬁcmondﬁd ﬂyﬁdm@ls l%hted|

Nat ure 1999,. 400, and. Par nson s di sease (see, e. Levant

et al: msbeﬁ’faggcfwé@aﬁﬂ% Asy ed?mb%wwe( gramplg, is bwmoutéo QtanéL

Neur oscl Lot 6(PQ9) duch3QBetwdkn about 40 °C anH ¥BoHORR E‘g Bouf gs@PLOrs are
e

wi dely distri but ed |n the brain and are known to i nvol ved in
nurrero s physi gﬂ\ﬁg g functions and pat hal ogi cal states.

ant ag | sts ar efarnembodment, GB%S%H&W@YCBQ;%WFPWOW@ ltheeg%ﬂne
However, igrodsct & Fofm\Wetahs-f WYW[&@@dﬂﬁ&%bﬂc@lyﬁ%ﬁbg&m s Mmyife D2

receptors leads to unwanted side-effects suCh as 5 extrapyram dal
not or synpislebexspky SHbimsthyturea hxdrpeldorisie. cogni ti ve di sturbances. These
side effects seriously restrict the therapeutic utilization of D2

ant agoni st co ”H%éﬂ@&lhz(amgﬂlaﬁocdﬂr b anyBdf rthrerouBHHAS fethoB RREDAY -sulfeV -

2003, 27, 269.) further aspect, the present I nvent | on
provi des aﬂSr’mftcn@'@n&ﬁr emecmtmgh@mhmt toon@CMIeeipltatgqluIrr@eméabdnmnt, iafier

nodul K
Topsy clops L Bp LB A Ko A ek By LSRR R T b8 Tof ORI gpoting i
cognitive aarrmlimntretratempenatqnabgﬁmgl abotnti -1 0 i toetbioat, 1 0rfiCL th dnothepelabadiment,
cognitive defi.cits,. de tia S tate ssociated with
denent i a, PEUREEICLEHEG gﬁf%% aﬁ'% %@ﬁﬁc’)‘ ﬁo‘h%ﬁ?‘ﬁ“%&fﬂeﬁ? Wi hol ar di sor der,
paranoi d and del usi onal disorders, dyskinetic disorders such as

Par ki nson' s di éﬁamstaméammlmytﬁeaidemweﬁbmﬂé Hi}ﬁﬁg)iﬁicalﬁ’iedbﬂfaiiamspheric
dyski nesi a, eatl n H rders 15bul i m.a nervo at t %I on
deficit diRigPHELE 6‘@ Wit SPV’%HHQGY%F%G)N‘F%W P ess’éf@g‘? Rilon,
anxi etps, sfmhalg. daéafwamltmmﬁﬁgmodbﬁaa{ﬂ@mmﬁﬁggme@wam&phmc
autism and dr ug ‘abuse, which conprises adninistering to a subject in
need t her SBPSSHIF 28f FQQI foppemant of a pol ynor ph or solvate or

conbi nati ons thereof, of the present invention. A preferred use for
D31D2 ant agoni st s vvlth D3 preference according to the present

20i nvention is in the treatnent of schizophrenia, schizo-affective
di sorders, cognitive inpairnment acconpanyi ng schi zophreni a,

7



si mul t aneous mani festati on of the beneficial actions of both the D3
ant agoni sm (e.g. cognitive enhancer effect, inhibition of

ext rapyr anwoabosm@is synptons, inhibitory action on drugcabstees)ossusd
the D2 antagonism (e.g. antipsychotic effect). Furthernore, the 5
sanme conbi nation surprisingly results in canceling out the

di sadvant ageousinfopatmbedineht, 2 Fonh dl dtans hi4¢E-{d-(2.8>dichdgpryplenydpiperazin-

synpt ons, ps sedat 0 ni t i,stur.banc n_some
embod ment B3 EORRRU L Soris Y ies biorhdies Braan e siepiLd ahty
as a nono-folhar apy. In other enbodi nents, the conpounds of the present
invention are 10 adm nistered as part of a conbi nation therapy. For

exanpl e, con? f the invention may be used in conbination with
ot her drugs> that are used in the

treatment/ preventi on/ suppression or anelioration of the diseases or
condi tisons for mhsﬁhemmmdﬁ tﬂépﬁemtinw@iahpfuh@g@f&&@é adlds@mélof

her d
comonty. Tk Sen(E8 il ostestopmancirt)curl sud a9t o
compound Gfred Hﬁirbd]ﬂ&ﬂie' Pilch JHGR i@enRREPOYEE & indkd aR A hd RVERI X Y

i's used contenporaneously with one or nore other drugs,
phar maceutiasyder didiraction padesn pHthmferore adidhsalvpteigohovisder dn meg% in
addition to the conmpound of the invention may be enpl oyed.

Accor dingly, _t e cABREBERihY 68 rSOIRARKGPISVALs 1 BEpRERSBvalo by Bl o

i ncl ude those that also contairn one or nore ot

i ngr edifent K4-[2 f{4a(aérdl¢ld@rophﬁna1)mthH-yﬂ*ethylh]\m'nloh@wl}-3,3-dim¢lﬂ1§ﬂ-ufea
conmpounds Legent nt| n_can adm nisstered in a
Gty Hos ablard ol ERfch 80 5 00y S B oh R AT biEor
dose bet waaore]:hangctanmcﬁﬁﬁksmgabcﬁmels asoub Ry ywbeit 18(3, a@wadzlkﬁﬂ ab‘g;t293gb
bet ween 10 and g_lglg‘h n_jntravenous, subc &@neous

i nt ranuscdt- 6%8"5392 ogimentsy the R¢tray PO WHeF EtFPI’a%aﬁQBl 9EWHESN

0.1 ng andy ﬁ:@strﬂhe R Sxanifit WeRAst tw il 1edst 1Ko, Of 1chdd fouk TR 'Eﬂa:QéterEE’u@S ent

i nventi on. In certain enbodi ments, the actlve mgre ient 1s

adm ni 1§t erneaks selagted frasm phoub 3. Sathout 7.6, DBUtG,3. abati24.2, and wbout 283 0¢. 2

ng, about 0 t
mo. about Fefes? 0, 8 B bR B sorgPed s PR iendip R AR bl
about 4.5 pm;dea&ﬂnicﬁﬁn@sgt;terﬂhwstanﬁalﬁr d¥GhowabiRigee Py, about 6.5 ny,
about 7 ny, about 7.5 ng, about 8 ngy, about 8.5 ng, about 9 ng, about

9.5 ng, about abauyt 10.5 t ut out

T2 e abour 12 B At selite 55 W PR AR AR g

i ngr edi entetlyd}- aﬁﬂnh&gﬁlt}erﬁdmsﬂn@gr@ﬂ@gﬁghl@ﬁd@&ﬂblalso®;§ Eﬁﬁﬁe@bﬁhﬁb F31.50 5
ut , .about out nmg, about nmg, about 3.5 ng,

aboutbzz) rrg&a’%’gsg‘ﬁ W@Fﬁﬁuﬁﬂ -about 6 ng. In exenplary

enbodi nents, the actlve |ngr edient is adm nistered in an anount of

about 1.5 ny, dheuétheér dHibodimen ke fofmb 0%l solvte)eah alkd/bé AeAtifREgdisment s,
the active_ingredient is admi nistered in _an_anmount which ran

bet ween arfjaragisTigHe qiFfesaticl seamgmesalonimeyy (PSF) Eaesryrivas shawnde %g%e 11.
i ngredi e”tln'asﬁ&ﬁ?er%ﬁiﬂoﬂiréénért}?edfohﬂlc%&d%gﬁr%ﬁméﬁa% ?ctéﬁi&@bgl%%gc Qac‘é ”U

to about 12 ng, from about O. rom ab
about 6 nushowmezn e@ﬁeﬂtpmaat;abemﬁadmada mefting eaéqﬂam at abw @02 P12 |s
adm nistered in an amobunt ranging fromabout 1.5 ng to about 4.5 ny.

The cogpounds ol;hottﬂg.ng %,gﬁgmé g%@;s &39;*‘5?%%@ glgg%rg;iégrﬁa S8vake 1s53hdwn

tinmes per day, r exarmnpl e, once e conmpounds of
t he presennFigweh2.i on can 15 swtably be adm nistered for a period of
conti nuous therapy, for exanple for a week or nore. Subj ect s

suffering fromand in need of treatnent of, e.g., schizophrenia,
acute mania, and the other conditions nentioned above can be treated
by the adm nistering a therapeutically effective anount of Form 1|
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error range for the particular value as detennined by one of ordinary
skill in the art, which wll depend in part on how the value is
measur ed owodetsardmsned, i.e., the limtations of the nepSuUROBNG3181
system For exanple, "about"™ can mean within 1 or nore 10 than 1
standard devi ations, per the practice in the art. Alternatively,
"about" can nedfheformicgeideblvate nay E2@Rgolyer @/xgbbyvetted toEFotA%) upaar e
preferably, up to d nore pref I still up to % of a given
val ue. he %atti ﬁ.}e%g%getrgme? §yr030§ r example e ISR having a
purity greater then, e.g., about 90 % by weight, for exanpl e, greater
than about 91 %H@pmngﬂntrenugﬂ elab provides protéssaloribre i g/(a%mﬂ@h@&bolvate

greater th greater tha ut 94 % wei ght
gr eat er th '35%'[@24 @gé %Fogﬁﬁnﬁ)g%aﬁ%ﬁ Itﬁh QBBYHEOI@EYW%’E]/

gr eat ers t haBa BRREhIGTdeY0 by wei ght, greater than about 97.5 % by

wei ght, greater than about 98 % by weight, greater than about 99 % by
wei ght, greater_ than é)ut 99.5 % by weight, or greater than_about
99.9 % by wei gt onogmhedimspiythe forae ﬁ%@solwﬁaﬁ@y beprepatpdhyorysipiliging e
del ay, 1 edisffic deRBIAR rdIBLOKS o fradll @[2-9[4%3'(1%@& MRS PYFRIOM 1021[]

condition in a subject. The te "trea arre
del ay t he @hdkeycdi¢heayl}- %hélnp@ml-@cbapkwdmphlbnde:ﬂmfommaacldmnl festation of
a di sease) and/or reduce the risk of devel oping or worsening a
condition. An IﬁfaL&:EEﬂéﬁ?oo%gR J54 I i
pol ynor ph of the present 2 éﬁ?;tl\mleen“ﬂ%mta%ﬁa%}) é]axﬂdmaorf]';ﬂ%tfé?%ga&
pat i ent0 ( esolyafe laFﬂmiﬁ'H'ﬂJ)S-f{(4F[Zt[ﬂé%.B+Chrgllaropiwsyiar@@,erazm-]s)dﬂ-’ethgl]ent to
ef fect suc e or an anmount of a conpound
that is su |é§’§h?§$ éfuPIS%ﬁ%‘% %ﬁ?f arri ne receptor (e.g., the
dopam ne D2 and/or dopam ne D3 receptor) to achieve the objectives of
t he invention. Rﬁcafsfa&izfaacn ina}eoczmnhylaﬂy wﬁduinemsyouﬁdemthdﬂmiymmaﬂ lach
conmpound, ease and e.age, . weight, .etc,,
the pati enatslﬁs 9%1 eé’?%"&atmg &S0 ‘f&ngﬁ.‘?ﬁ]ﬂ%’ﬁ PEFIPH%‘I?%%W’F%H@%%M ol
admi ni st r adissohutiod, Whﬁbﬁtﬁﬂdﬂc@d B}amgﬁhd Bixaie. Fof @thp‘lls? coohng 1s
theragﬁutlc r rrenfor a disease or disorder is preferably a h

but car b&H ataf’nﬁe’t‘?ﬁi’mmfenl?ﬁt‘ﬁ out -1 6 Hotoabaril Oafi Weanofhat ?rﬂ@d‘ment
cont ext ofcrktdls Ar8iobRlinekifior a QlpeSHheRRH Sutth A tddnVielpeaBiPLr | Ment .
Thus, as can be readlly appre0|ated by one of ordinary skill in the

art, the net hod@f SEZE unds aﬁg corrp05|t| ons of the present inventjon
are particul ar |'y**&¥ (ried.Eor peamnle, deine is srmad outi pimasphesic| y

a mamal , urk 116, F gy Qﬂowﬁig' thelQ¥IvER tH%@d}%rété)mrfa?f&dL&d é)bésEiﬁQ ShelglprESti C

ani mal s, such as feline or canine subjects, farm1l such as
but not | ia¥} E-thslovoehont] 00y He Forexsniphe thegiyyingis carmd oot aiatmaospheric
subj ec b ds ke ARE PRS 1 r inthe wild or in a zool ogi cal
gardeg? }*%ea?c anﬁﬁa%ﬁgﬁéggh as mce, rats, rabbits, goats, sheep,
pi gs, dogs, cats, etc., avian species, such as chlckens turkeys,
songbi rds, et c.Onejskilled i the arteril undeastgndbeti thedelatiseintensidies aid positiogs of

exanpl es p

shoul d no?ﬁ %gé%%%ﬁl{)s%nh%hy%{a %bwger%fﬁ%ﬂgons%@%g%fo lb{lﬁ.l%gtokvena?l of “Th any
way as narspeatmm@yumysvaay\dhpenﬂlng/a;bmbﬁermm masmmmm?m&mmMe
pr esent irgventl on ?cﬂl_ dgtggaren&l t.o those skilled in the art
upon r eadi Fi[a gg Ceqire: fi pagtic ar instrument employed.

EXAMPLES X- Ray Powder Diffraction (XRD) Anal ysis. 20A small amount of
sanpl @5( - Cchdbosiibnsvas | oaded on a zero background hol der and exposed
to CuKa radiation (30kV x 15 mA) in a w de-angle bench- top X-ray

nstranent s ‘5B RTIPR oD RESL R i HeniBs v be AR B o0k 0650

20. The angubive ihgredRnt'es fSrmindatith. A0ns, aRdpredest invafion alk@mchidsged from
1.0-3.0 20/ nmin. The data collection and 25 anal yses were perforned

a
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10 pure sanples of indium About 3-5 ng sanple was wei ghed in open

al um num pans and heated under dry nitrogen purge (flow rate 50
m/mn) atwbRo@@ins The data was anal yzed usi ng Uni versalusnaliogsiss
2000 (TA instruments, New Castle, DE). Thernogravinmetric Anal ysis
(TGA) A Thernogravimetric analyzer (Pyris 1, Perkin El mer, Wellesley,
MA) with apharmhaceuticdl compasitions sEphlyrtrphy ard-séivags sbihpinyentinn, vesitaghieg, fom
pl ati num TGA_pans_and heated under,.dry ni,trogen purge (flow rate 70
m/mn) at e’?ﬂ{% RO THECE A lcﬁl’yaﬂcé?é%’&%%gﬁlﬁs'Pyri s software
(version 5.00.02, Perkin Elnmer, Wellesley, M). Trans-1
0424442, 3 - di chiNamaphestpidarduiefeesnacd ave aviilahlé Kat destribeqyadedinex fdr prepaing3-
di met hyl -ur ea hydrochl ori Farm.| . was, prepared as described in
Hungari an 1595{08%%(0 aHBDS quﬁ%@@ﬁgaﬂg@%@d%@mp@gﬂ%@a@rﬁggq%hm al
Procedw € inventioh! Bfinples(A$3tAda fanmititiohd AIIGRGRNYIdNs ¢ BRftaRdd) forl

-yl ket hyl ] -cycl ohexyl) -3 . 3-_dinethyl-urea, hydrochl oride was.
crystal | i Z8dmpe, iyths Handhook pf Blam@awéeﬁl Excinieats, Anprcen Ppanaceyical

25(i) recrXsdodta .%nf?hh@xﬁ eﬁftﬂﬁq; ?’hﬁﬁ!aﬂéu@i%@?%%&%e‘# ' tEE I%Ieﬁf({ﬂ{&erman,

t enperat ure, recrystal’lization sat urated sol utioh at
appr oxi mat edopmas end SclBp@z, alitors) Furont editiery publishédzlyt Maree Dekirer Il asr y

i.e., fro rsat urated solution wt ndissol.ve

{7 ans- 1 4430 BEL B PhE Rl Rl ARSI e 9% a5y - o
, 3- di niX hydditi@d. hydr ochl ori de present. 5In order to obtain different
sanpl es fromone set of sanple preparation, the foll ow ng preparation

nmet hod was util}zed. A.weighed ., anount of Form . .

rans. 1{44244. (AOSERHEDIRC RPN gl sol BT pl the present invention may be
yli-ethyl kanmhpmwl hc}co?iiﬁg ’Qipﬁﬁ#ﬂim{scds,riﬁﬁ?ﬁmjﬂ@thllg,rﬂéét_ﬁlyy\p@erfiéﬁnﬁr sed
In a const t volu of a particul ar sql vent at | a ass, test
tube, whic ShgiEne STy @é%@@%ﬁiﬂ il ér&raftsma%' ﬂ@[]wsl.n%a?_a) Phird
of this sanRiigoMe Pecta8WDMBthall},ithi€d15%nd BY BbGL Ans¥siaaeg! ess filter and
transferred to a well plate tor recCrystallization (condition (i)).
The remai ni ng npl e was further sonicated/shaken in_a water bath at
appr oxiPmatel y 4 @%ﬁolﬁwalfmgg.fomcﬁn ¢ ugeddoradmunistering ks pplvmorpls

filtered and sbvaRrs bk dtlehBorPin¥Bling BhchlsBlid Rirmk 8ShYREsadcidapa ichiMles,
(condition (ii)). The remaini ng slurry was |l eft unchanged in the test

tube 15 (cesnists Boauvies.ilozengespod buik pewderpr Shepalymerphgand splyatsppfitbet he
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according to condition Peak | ocations for the )CRPD patterns in
Figure 5 (Forml1ll) and Figure 9 (formc acid solvate) are provided
i n Tabl e 1WDedobs£1411350rm | || Form cAci dSol vate 20 (*) d-BEEUsS20as/065981
Rel ative Intensity 20 () d-spacing (A Relative Intensity 4.11 21.480

23.4 3.86 22.872 33,8 10.27 8.608 1.2 7.47 11.825 83.3 10.58 8. 359
3.5 present invention may be injected, for example, intravenously, in the form of an isotonic

sterile solution. Other preparations are also possible.

Suppositories for rectal administration of the polymorphs and solvates of the
present invention can be prepared by mixing the compound with a suitable excipient such
5  as cocoa butter, salicylates and polyethylene glycols. Formulations for vaginal
administration can be in the form of a pessary, tampon, cream, gel, past foam, or spray
formula containing, in addition to the active ingredient, such suitable carriers as are
known in the art.

For topical administration, the pharmaceutical composition can be in the form of
10 creams, ointments, liniments, lotions, emulsions, suspensions, gels, solutions, pastes,
powders, sprays, and drops suitable for administration to the skin, eye, ear or nose.
Topical administration may also involve transdermal administration via means such as

transdermal patches.

Aerosol formulations suitable for administering via inhalation also can be made.
15  For example, for treatment of disorders of the respiratory tract, the compounds according
to the invention can be administered by inhalation in the form of a powder (e.g.,
micronized) or in the form of atomized solutions or suspensions. The aerosol formulation

can be placed into a pressurized acceptable propellant.

In one embodiment, the invention provides a composition containing Form III
20  trans-1{4-[2-[4-(2,3-dichlorophenyl)-piperazin-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 U1 trans-1{4-{2-[4-(2,3-dichlorophenyl)-piperazin-1-yl]-

25  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-dichlorophenyl)-piperazin-1-yl]-ethyl]-
cyclohexyl}-3,3-dimethyl-urea hydrochloride.

11
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In a further embodiment, the invention provides a composition containing a
formic acid solvate of trans-1{4-[2-[4-(2,3-dichlorophenyl)-piperazin-1-yl}-ethyl]-
cyclohexyl}-3,3-dimethyl-urea hydrochloride and Form I and/or Form III trans-1{4-[2-
[4-(2,3-dichlorophenyl)-piperazin-1-yl]-ethyl]-cyclohexyl}-3,3-dimethyl-urea
hydrochloride.

The invention also provides the use of a compound of the present invention in the
manufacture of a medicament for the treatment of conditions which require modulation of

a dopamine receptor, e.g., a dopamine D; and/or D, receptor.

The present invention further provides methods for treating a condition which
requires modulation of a dopamine receptor, e.g., a dopamine D3 and/or D, receptor. In
further embodiments, the present invention provides methods for treating a condition
which requires modulation ofa dopamine D; and/or D; receptor utilizing one or more

compounds of the present invention.

Dysfunction of the dopaminergic neurotransmitter system is involved in the
pathology of several neuropsychiatric and neurodegenerative disorders, such as
schizophrenia, drug abuse and Parkinson's disease, respectively. The effect of dopamine
is mediated via at-least five distinct dopamine receptors belonging to the D; - (Ds, Ds) or
the D; - (Do, D3, Dy) families. D3 receptors have been shown to have characteristic
distribution in the cerebral dopaminergic systems. Namely, high densities were found in
certain limbic structures, such as nucleus accumbens and islands of Calleja. Therefore,
preferential targeting of the D 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., ef al.: Clin. Neuropharmacol. 1993, 16, 295; Levant, B.: Pharmacol.
Rev. 1997, 49, 231), addiction (see, e.g., Pilla, C. et al.: Nature 1999, 400, 371) and
Parkinson's disease (see, e.g., Levant, B. ef al.: CNS Drugs 1999, 12, 391) or pain (see,
e.g., Levant, B. ef al.: Neurosci. Lett. 2001, 303, 9).

12
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The dopamine D; receptors are widely distributed in the brain and are known to
be involved in numerous physiological functions and pathological states. D, antagonists
are widely used drugs as antipsychotics, for example. However, it is also well known that
massive antagonism of the D; receptors leads to unwanted side-effects such as

5 exfrapyramidal motor symptoms, psychomotor sedation or cognitive disturbances. These
side effects seriously restrict the therapeutic utilization of D antagonist compounds.
{(Wong A. H. C. et al.: Neurosci. Biobehav. Rev. 2003, 27, 269.)

In a further aspect, the present invention provides a method of treating conditions

which require preferential modulation of dopamine D and/or D receptors, for example

10 psychoses (e.g. schizophrenia, schizo-affective disorders), cognitive impairment
accompanying schizophrenia, mild-to-moderate cognitive deficits, dementia, psychotic
states associated with dementia, psychotic depression, mania, acute mania, bipolar
disorder, paranoid and delusional disorders, dyskinetic disorders such as Parkinson's
disease, neuroleptic induced parkinsonism, tardive dyskinesia, eating disorders (e.g.

15  bulimia nervosa), attention deficit disorders, hyperactivity disorders in children,
depression, anxiety, sexual dysfunction, sleep disorders, emesis, aggression, autism and
drug abuse, which comprises administering to a subject in need thereof an effective

amount of a polymorph or solvate or combinations thereof, of the present invention.

A preferred use for D3/D; antagonists with D3 preference according to the present
20  invention is in the treatment of schizophrenia, schizo-affective disorders, cognitive
impairment accompanying schizophrenia, mild-to-moderate cognitive deficits, dementia,
psychotic states associated with dementia, psychotic depression, mania, acute mania,
bipolar disorder, paranoid and delusional disorders, dyskinetic disorders such as
Parkinson's disease, neuroleptic induced parkinsonism, depression, anxiety, drug abuse

25  (e.g. cocaine abuse).

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

mania associated with bipolar disorder.

13
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The particular combination of the two receptor-actions described above allows the
simultaneous manifestation of the beneficial actions of both the D; antagonism (e.g.
cognitive enhancer effect, inhibition of extrapyramidal motor symptoms, inhibitory
action on drug abuse) and the D, antagonism (e.g. antipsychotic effect). Furthermore, the

5 same combination surprisingly results in canceling out the disadvantageous features of D,
antagonism (e.g. extrapyramidal symptoms, psychomotor sedation, cognitive
disturbances).

In some embodiments, the compounds of the present invention are administered
as a mono-therapy. In other embodiments, the compounds of the present invention are
10  administered as part of a combination therapy. For example, a compound of the invention
may be used in combination with other drugs or therapies that are used in the
treatment/prevention/suppression or amelioration of the diseases or conditions for which

compounds of the invention are useful.

Such other drug(s) may be administered, by a route and in an amount commonly
15  used therefor, contemporaneously or sequentially with a compound of the invention.
When a compound of the present invention is used contemporaneously with one or more
other drugs, a pharmaceutical unit dosage form containing such other drugs in addition to
the compound of the invention may be employed. Accordingly, the pharmaceutical
compositions of the present invention include those that also contain one or more other

20 active ingredients, in addition to a compound of invention.

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 inframuscular dose of between 0.1 mg and 100 mg, such as
25  between 0.1 mgand 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

14
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mg, about 4.5 mg, about 5 mg, about 5.5 mg, about 6 mg, about 6.5 mg, about 7 mg,
about 7.5 mg, about 8 mg, about 8.5 mg, about 9 mg, about 9.5 mg, about 10 mg, about
10.5 mg, about 11 mg, about 11.5 mg, about 12 mg, about 12.5 mg or about 15 mg. For
example, the active ingredient is administered in an amount of about 0.5 mg, about 1.0
mg, about 1.5 mg, about 2 mg, about 2.5 mg, about 3 mg, about 3.5 mg, about 4 mg,
about 4.5 mg, about 5 mg or about 6 mg. In exemplary embodiments, the active
ingredient is administered in an amount of about 1.5 mg, about 3 mg or about 4.5 mg. In
yet further embodiments, the active ingredient is administered in an amount which ranges
between any two of these dosage amounts. For example, the active ingredient is
administered in an amount ranging from about 0.5 mg to about 12 mg, from about 0.5 mg
to about 6 mg, from about 1 mg to about 6 mg. In an exempldry embodiment, the active

ingredient is administered in an amount ranging from about 1.5 mg to about 4.5 mg.

The compounds of the present invention can be administered 1 to 4 times per day,
for example, once a day, twice a day. The compounds of the present invention can
suitably be administered for a period of continuous therapy, for example for a week or

more.

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 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

13
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{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 and/or Form III 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.

The term "about" or "approximately” as used herein means within an acceptable
error range for the particular value as determined by one of ordinary skill in the art,
which will depend in part on how the value is measured or determined, i.e., the
limitations of the measurement system. For example, "about" can mean within 1 or more
than 1 standard deviations, per the practice in the art. Alternatively, "about" can mean a
range of up to 20%, preferably up to 10%, more preferably up to 5%, and more
preferably still up to 1 % of a given value,

The term “substantially pure” means a compound having a purity greater then,
e.g., about 90 % by weight, for example, greater than about 91 % by weight, greater than
about 92 % by weight, greater than about 93 % by weight, greater than about 94 % by
weight, greater than about 95 % by weight, greater than about 96 % by weight, greater
than about 97 % by weight, greater than about 97.5 % by weight, greater than about 98 %
by weight, greater than about 99 % by weight, greater than about 99.5 % by weight, or
greater than about 99.9 % by weight.

The term “treating” means to relieve, alleviate, delay, reduce, reverse, improve 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 fo 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 Dj

receptor) to achieve the objectives of the invention. The “effective amount” will vary

16
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depending on the compound, the disease and its severity and the age, weight, etc., of the

patient to be treated.

A subject or patient in whom administration of the therapeutic compound is an
effective therapeutic regimen for a disease or disorder is preferably éhuman, but can be
5  any animal, including a laboratory animal in the context of a clinical trial or screening or

activity experiment. Thus, as can be readily appreciated by one of ordinary skill in the
art, the methods, compounds and compositions of the present invention are particularly
suited to administration to any animal, particularly 2 mammal, and including, but by no
means limited to, humans, domestic animals, such as feline or canine subjects, farm

10 animals, such as but not limited to bovine, equine, caprine, ovine, and porcine subjects,
wild animals (whether in the wild or in a zoological garden), research animals, such as
mice, rats, rabbits, goats, sheep, pigs, dogs, cats, etc., avian species, such as chickens,

turkeys, songbirds, etc., i.e., for veterinary medical use.

The following examples are merely illustrative of the present invention and
15 should not be construed as limiting the scope of the invention in any way as many
variations and equivalents that are encompassed by the present invention will become

apparent to those skilled in the art upon reading the present disclosure.

EXAMPLES

X-Ray Powder Diffraction (XRD) Analysis.

20 A small amount of sample (~ 12 mg) 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, Rigakuw/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

25  analyses were performed using commercially available software (JADE, version 7.1,
Materials Data, Inc., Livermore, CA).

17
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Fourier Transform Raman Spectroscopy (FT-Raman).

A small amount of sample (~ 5 mg) was loaded on a glass slide and exposed to
Raman laser in a Raman spectrophotometer (Thermo Nicolet Nexus 670 FT-IR/FT-
Raman spectrometer, Thermo Electron, Waltham MA) using Nicolet EZ Omnic 5.1
5  software. All spectra were run at 3600 - 100 cm™ stokes shift, 100 scans and 2 ¢cm ™

resolution.

Differential Scanning Calorimetry (DSC)

A differential scanning calorimeter (MDSC Q1000, TA Instruments, New Castle,
DE) with a refrigerated cooling accessory was used. The instrument was calibrated with
10 pure samples of indium. About 3-5 mg sample was weighed in open aluminum pans and
heated under dry nitrogen purge (flow rate 50 ml/min) at 10° C/min. The data was
analyzed using Universal Analysis 2000 (TA instruments, New Castle, DE).

Thermogravimetric Analysis (TGA)

A Thermogravimetric analyzer (Pyris 1, Perkin Elmer, Wellesley, MA) with air
15  cooling was used. About 3~7 mg sample was weighed in platinum TGA pans and heated
under dry nitrogen purge (flow rate 70 ml/min) at 10° C/min. The data was analyzed
using Pyris software (version 5.00.02, Perkin Elmer, Wellesley, MA).

Trans-1{4-[2-[4-(2,3-dichlorophenyl)-piperazin-1-yl]-ethyl}-cyclohexyl}-3,3-
dimethyl-urea hydrochloride Form I was prepared as described in Hungarian Patent
20  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:

25 (i) recrystallization from a saturated solution at room temperature,

18
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(ii) recrystallization from a saturated solution at approximately 45°C to 50°C, or

(iii) recrystallization from a slurry, i.e., from a supersaturated solution with undissolved
trans-1{4-{2-[4-(2,3-dichlorophenyl)-piperazin-1-yl]-ethyl]-cyclohexyl}-3,3-dimethyl-

urea hydrochloride present.

In order to obtain different samples from one set of sample preparation, the

following preparation method was utilized.

A weighed amount of Form I trans-1{4-[2-[4-(2,3-dichlorophenyl)-piperazin-1-
ylJ-ethyl]-cyclohexyl}-3,3-dimethyl-urea hydrochloride was dispersed in a constant
volume of a particular solvent at 25°C in a glass test tube, which was then capped and
sonicated for 2 hours. One third of this sample was removed, filtered through a
syringeless filter and transferred to a well plate for recrystallization (condition (i)). The
remaining sample was further sonicated/shaken in a water bath at approximately 45°C for
two hours. Half of the remaining sample was filtered and transferred to a well plate for
recrystallization (condition (if)). The remaining slurry was left unchanged in the test tube
(condition (iif)). During the process, if at any point the entire starting material dissolved
in the sclvent more Form I trans-1{4-[2-[4-(2,3-dichlorophenyl)-piperazin-1-y1]-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 I trans-1 {4-[2-[4-(2,3-dichlorophenyl)-piperazin-1-ylj-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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Example 2: Preparation of trans-1{4-{2-[4-(2,3-dichlorophenyl)-piperazin-1-
yl}-ethyl]-cyclohexyl}-3,3-dimethyl-urea hydrochloride formic acid solvate.

Trans-1{4-[2-[4-(2,3-dichlorophenyl)-piperazin-1-yi]-ethyl]-cyclohexyl}-3,3-
dimethyl-urea hydrochloride formic acid solvate was prepared using the above general
5  procedure, using formic acid as the solvent, and the product was isolated from a sample

according to condition (iii).

Peak locations for the XRPD patterns in Figure 5 (Form III) and Figure 9 (formic

acid solvate) are provided in Table 1

Table 1
Form III Formic Acid Solvate
26 (%) d-spacing (A) Relative 20(°) | d-spacing (A) Relative
Intensity Intensity
4.11 21,480 234 3.86 22.872 338
10.27 8.608 1.2 747 11.825 83.3
10.58 8.359 3.5 11.06 7.993 5.8
11.04 8.011 4.9 12,76 6.933 52
12.34 7.167 100.0 13.45 6.578 6.0
12.60 7.019 28.8 14.07 6.289 7.0
14.32 6.180 19.9 14.70 6.021 6.0
14.71 6.017 10.1 15.50 5.712 9.2
15.28 5.795 6.0 16.40 5.400 11.7
16.50 5.368 51.0 17.24 5.139 14.8
16.85 5.257 14.2 17.64 5.024 100.0
17.41 5.090 45.7 18.33 4.836 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 4397 2.6
20.64 4.300 339 2047 4335 1.9
21.10 4.207 82 21.33 4.162 2.6
21.55 4.120 6.4 22.01 4.035 23.7
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 23.4 25.07 3.549 97.2
24.24 3.669 37.5 2572 3.461 758
24.85 3.581 3.7 26.77 3.327 27
25.17 3.535 16.5 27.23 3.272 34.6
2547 3.495 17.8 27.51 3.240 252
2625 3.392 6.4 27.92 3.193 1.9
26.47 3.3635 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
26.08 3.068 24.7 30.40 2.938 17.7
29.70 3.005 7.5 30.93 2.889 2.4
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30.02 2.974 4.8 32.07 2.789 272
3041 2.937 1.6 32.39 2.762 22.9
31.39 2.848 353 32.74 2.733 10.5
31.68 2.822 13.7 3347 2,673 14.9
32.20 2.778 3.7 33.83 2.648 13.8
32.37 2.763 1.6 35.07 2.557 13.5
32.74 2.733 14 35.51 2.526 114
33,38 2.682 33.7 36.01 2492 1.2
33.98 2.636 4.1 37.04 2425 2.6
34.52 2.596 1.9 37.52 2.395 4.6
3493 2.567 9.8 37.69 2.385 6.0
3540 2.534 25.8 38.23 2352 3.9
35.80 2.506 8.5 38.92 2312 12.4
36.24 2.477 6.8
36.84 2.438 32
37.65 2.387 74
38.05 2.363 19.9

While the invention has been depicted and described by reference to exemplary

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

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

considerable modification, alteration, and equivalents in form and function, as will occur
to those ordinarily skiiled in the pertinent arts having the benefit of this disclosure.

The depicted and described embodiments of the invention are exemplary only,

and are not exhaustive of the scope of the invention. Consequenitly, the invention is

intended to be limited only by the spirit and scope of the appended claims, giving full

cognizance to equivalence in all respects.

All references cited herein are hereby incorporated by reference in their entirety.
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Wil e the invention has been depicted and descri bed by reference to
exenpl ary enbodi nrents of the invention, such a reference does not
inply a limtation on the invention, and no such |[imtation is to be
inferred. The invention is capable of 5considerable nodification,
alteration, and equivalents in formand function, as will occur to
those ordinarily skilled in the pertinent arts having the benefit of
this disclosure. The depicted and descri bed enbodi nents of the

i nventi onwgf LTS CTAAI¥pARl Y. and are not exhaustive of the scope of
t he invention. Consequently, the invention is intended to be limted
only by the spirit and scope of the appended clains, giving ful
10cogni zahce t& ceguilingl{emcef transdl §4-RedpR Bt dichlédobhengt)qripnasds- 1 oil -atlyl]-
herein are re i,ncorporated by reference ip their entirety. WHAT
'S LA VEBF IR 3 8D B Ehh RSkt it o p) Aaving a ey piwder

{4-[ 2- [ 4-diBra3tihh pdtlcd QRRR RN chRt-BRIATI fraks itlak&ithyl kbout 12.3, about 16.5,
cycl ohexyl }-3, 3-dinme- thyl-urea hydrochloride (Formlll) haV|ng a
X-ray povidrabantt7es0¢2 degrasal.er n conpri sing characteristic peaks at
about 4.1, about 12.3, about 16.5, and about 17.40.2 degrees 20. 2.
The crystalline formof claim1l, having a nelting endot henn at about
260 C. as2.det efhwiangsthllne BSEof cldim A lpvogesselfiog eplodpanianghouh260° C. as
crystallhgg forg1offg%ain11, conpri si ng: (Oaddi ng trans-1

(4-[ 244- (SBHERY R pheny 1) - pi per azi n- 1- yI ket hyl k

cycl ohexy11-3, 3-di ne- thyl-urea hydrochloride to pyridine; and
(ii)precipitating the crystalline formfromthe solution. 4. The
process o?rIO cl o Biogess\iprarenasing e gy stellinelorm of clapm (1 Jompisingat ed to a

t enper at ure ofgyabougs 4 o abeuir HQ: , e: e85 514 | aim 3,
wherein step ((il) ) C%Er%lrﬁgggé&sls ;g? ﬁ?ﬁgtzfglé’@ ur %@ggﬁzgipghg%np o %thﬁhe
process ofycohaiyl}-3,3-dimet thei-urce hpdrodilmgde(tbipydidinecmder i ng t he

crystalline fat. 7. . T ocess..of clai.m 6 erein step (iii)
conpri ses (a) O(f‘ﬂté’ﬁ"r‘a"dgﬁﬂg{ r"@@?"ﬂ)li“leaffc"é“ff8%8wﬂﬂ%‘%ep (ii) and (b)
drying the crystalline form 8. A pharmaceutical conposition
conprisiqg the crystalline formof claiml1l., 9. The crystalline form
of clai m%, haViedecsssrfidaung, shastmibe mixitredp siep (1) dohegted 4o a gramneraiiised

by DSC ang .8othaf aCiehbstd® peak at about 4.10.2 degrees 2 0 in an
X-ray powder diffraction pattern.

5. The process of claim 3, wherein step (i) comprises forming a saturated solution.
6. The process of claim 3, further comprising (iii) recovering the crystalline form.
7. The process of claim 6, wherein step (iii) comprises (a) filtering the precipitate

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

8. A pharmaceutical composition comprising the crystalline form of claim 1.

9. The crystalline form of claim 1, having a melting endotherm at about 260° C. as
determined by DSC and a characteristic peak at about 4.1:0.2 degrees 2 0 in an X-ray

powder diffraction pattern.
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