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20  provides the basis for the view that D; antagonism is essential for antipsychotic action.

Therefore, it is considered that addition of D3 antagonism to D, antagonism may offer distinct
advantages over the existing antipsychotics in the treatment of schizophrenia, namely no

EPSs, cognitive enhancing potential, and augmented effect on negative symptoms.

U.S. Patent Publication No. 2006/0229297 discloses (thio)-carbamoyl-cyclohexane

25  derivatives that are D3 and D, dopamine receptor subtype preferring ligands, having the

formula (I):
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5pharmaceutically acceptable salts thereof. DETAILED DESCRI PTI ON OF

THE | NVENT] ON The present invention relates to u <
(thio)- car%%ﬁ%’)s 1426%I ohexane derivatives of fornula (I ?8“%&%&20%0?\]{
XR2 wherein RI and 122 are each, independently hydrogen,

al kyl, al kenyl, aryl, cycloalkyl, aro$l, or RL and R2 form a
heterocyclic ring with the adjacent nitrogen atom 15X is 0 or §; n
Is 1 or / Bﬁqf d/ or stereoisoners and/or

di astere%hrree'rq‘{é1§ q{fl sa %é&a%%ﬁg? y rates and/or sol vates and/ or
pol ynor phs thereof in the manufacture of a nedicanent for the
treatment of HuwgineoghteahipplicatomNe 0760339 dimstogesmelts of trapprdr{2fRf-(&Ad/ or

R2 repr t

unsubst ﬁ&t%ragﬁseg% P! aPteEgmh g‘ﬁoa blg’rrfydf di t@k{%’%ﬁ&&% H}%m&egf;lamme One

st r ai ghtpagtivalan c@npdmnaldsble@bdcthﬁem 19&@5@9{& -pi-[2s3- dxb!dmtopﬂsmyb rapoarin- 6-yl}-
carbqn ato | 1 4 car bqn .at tlonally
subs |tLFtﬂ€"gBN(I§ ﬁ@iﬁﬁ}%{;ﬂ%‘?yé éq}?x 83?39’3?0381979 & Wg'l’%‘ils %150 ¥ Renyl )
or (CL. Graakliox OYishlo er&PiR ISt sﬁme B@ndiniethol-eeh .
WO 2008/ 14242 ?C?%ZOOB/?S ngflﬁﬂ’ %n %]dl ti ongjlal}errbodl ngnt s, R
and R2 fhorrachloride. dheodpetorat farmyly oy whick ibshawn elemt nitrogen at om
which may be a saturated or unsaturated, optionally substituted,
nonocyclic or bicyclic rij=ag may contain further heteroatons
selected fromO0, N, or 1@; @L—e}\ t he et eHocycI ic ring can be
pyrrolidine, piperazine,\pigeri me o, additional
enbodi nents, when Rl anpgl/ or &2 represent eny ﬂ;’he al kenyl noiety
may have 2 to 7 carbon atons and 1 toyd doubl e

These (thio)-carbamoyl-cyclohexane derivatives are orally active and very potent

10 dopamine D3/D; receptor antagonists, which bind with significantly higher potency to D3 than
Ds receptors. The D3 receptor antagonism is about one order of magnitude greater than the D;
receptor antagonism, which is believed to counteract some of the extrapyramidal side effects
produced by D, receptor antagonists. In addition to the increased relative affinity for
dopamine D3 to D, e.g. trans-4-{2-[4-(2,3-dichlorophenyl)-piperazin-1-yl}-ethyl}-N,N-

15  dimethylcarbamoyl-cyclohexylamine hydrochloride has a low potency at other receptor sites
such as the 5-HTc, histamine H;, and adrenergic receptor sites, which suggest a lower

potential for side effects such as EPSs and body weight gain.

Thus, there is an existing and continual need for effective treatments for the symptoms
of schizophrenia and cognitive effects associated with schizophrenia, without some of the side

20  effects associated with traditional treatments.

SUMMARY OF THE INVENTION

The present invention relates to use of (thio)-carbamoyl-cyclohexane derivatives of
formula (I), particularly trans-4-{2-[4-(2,3-dichlorophenyl)-piperazin-1-yl]-ethyl}-N,N-

25  dimethylcarbamoyl-cyclohexylamine and pharmaceutically acceptable salts thereof in the



I n addi tional enbodi ments, when RI and/or R2 represent aryl, the aryl
noi ety may_be selected fron1an optionally substituted no- | - Of
tricyclic MPyi"%1&4¢h as, but not linmited to, phenyl, ngg W£NOMb1

fl uorononyl, or anthraqU|nonyI group (e.g., phenyl or naphthyl) The
aryl 10 nDiety may be substituted withs one or nore G _6 al koxy,
trifluoro-C _6 al koxy, Ci- 6 alkoxycarbonyl C1,6 alkanoyl aryl, C1,5

al kyl thi o e r o ons t.here

addi ti orf&t™ gﬁ%ﬁ% ﬁ@ﬂ?éﬁ ‘ﬁ%n nﬁﬁ r%%? %gnP EV%T PﬁtPep#%mn
cycl oal ki)ﬁrenﬁﬁm &El)lteﬁnw the r&ﬂlhﬁﬁf Eﬂ sémguﬂaﬁamf;oﬁim@hﬁﬂhb yadﬁ‘lmhllstt‘ar':iout(ﬁ'd(ﬂno)-
nono- or trlc ic cycloa 5 oup, suc a cl] ohe 0
adanmant )ﬂaf amoyl i/f’%ﬁ tldﬁﬁ‘éartwégibﬁbé ??g‘ﬁ eﬂ“ﬂf'u dra/ g;mséﬁ -2,3-
repr eseﬂﬁclﬁéreﬁfﬂenwj‘-?ac{'%in 1) ng RN @inﬁbtlﬁﬁca@&nﬂﬁrf ty@sheriaMEe €. 9. ,and

phenyl eutically acceptabl € salts’include those

obt aiSnedPhasmaceeticeily gecepieblasalis thwseafound, functioning as a base with an
inorganic or organic acid to forma salt, for exanple, 20 salts of
hydrochl oric acid, sulfuric acid, phosphoric acid, nethane sulfonic
acid, canphor sulfonic acid, oxalic acid, maleic acid, succinic acid,
citric acid, formc acid, drobrom c aci benzoi c aC|d tartaric
acid, fumaric acid, BEWM%E%CDEECBIPMQF'EHEJM’EI\EFWQEM boni ¢ aci d.
Pharnaceutlcally acceptable salts.al so include those in which the

mai n Corrpound['hfeLH?Estchtoﬂ%rﬁ§m6}@Iaé§ it6l u e | (tﬁwﬁ BABAIRSY 1\ ¢1BheXBn BEHVARVdsad fe
base to form e.g., sodium potassium calcium 25 hagnesium

ammoni unformlad(Ithol i ne salts. Those skilled in the art will further
recogni ze that acid additjon s of the claimed conpounds nay be
prepared by reaction g Ne cgnpo &ds with the appropriate inorganic
or organic acid via aR a Runber o et hods. Alternatively,
al kali and al kal i ne ea met al—<dhl ts o 20 ed)%y reacting the
conpounds of the invefti ongwith the approp se-N/ia a variety of
known nmethods. WD 2008/ 142462PCT/ 1: 1U2008/ 000051//7 \R The
folI¥wing are further exanples of acid salts that” can be obtained by
reaction with inorganic or organic acygs: acetates, adipates,

al ginates, citrates, aspartates, benzoates, benzenesul fonates,

bi sul f at es, butyrates canphor at es, dlgluconates,
cyclopehW@%@Broplonates dodecyl sul f at es, et hanesul f onat es,

gl ucohept anoai egq4 rgl ay&@ﬁ;ﬁﬁﬁ@é:@ﬂ&hﬁ? hy&ﬂ:@&ns h'l'kﬁ/lah&ﬁnyl DariiE By MRl EFayl, or

hexanoat es, funarates hydr obr om des, ydr0|o

2- hydr oxBeanddndenn 1 beterpexslic rins pithdke adjaspriaiteagen ﬁ@f‘hanesul f onat es,
ni coj4 nates, ; qu?ghalenesulfonates oxal at es, pal noat es,
pecti'nates, persulfates, 3-phenyl propionates, picrates, pi val at es,
propi onat es, msisdor@at es, tartrates, thlocyanates tosylates

nmesyl at nd_undecanoat es [ t

accept abzﬂg?1 & FPmeEe lsﬂﬁpﬁfso?ﬁ#/?fr ?tﬁrgmg%ﬁ“frs %6 %as efre({)r%ee gg%gﬁ d %Igsa Ehd/or
useful i lliydfrah& RS QOlvalcH WRDIb Sulyfiarphetesbl Imthdinidnefaemte @0d yedicaheérnt for
forns. known in the art, polynorphismis an ability of a conpound

to cryst@FPF%EW@§’ﬁﬂﬂ@mpﬁ§ﬁ-one di stinct crystalline or "polynorphic"
species. A polynorph is a solid crystalline phase of a conpound with

at lgast two i dehgineshbolirheiig QFRAt B, Md/RORY m@f@aiwau&p,r e Akyltheitty is a
conmpound nol ecule in the solid state. Pol ynorphic_ forns_of angﬁa}ven

15 conpotnbetitaied ofampyhstitusd %aﬁgafﬁﬁﬁédféﬁ%h‘?rbaﬁdlqabﬁ”ﬁtﬂhamﬁ bg aghor
and are ﬁr?.?&l'eétchﬁﬁtanh Qoﬁt{gﬁ@aﬁ%t std a%weeca?o%nca&arﬁé &Lakﬁc%er@t rlttewaeeon

of two d erent chemc conpounds. The use of such pol ynDbF s is
within tﬁemsb@tpiels@ptwrhﬁypulsggmd witlvengt gromere Ci.¢ alkoSsassonyl, ayib(e.g., phenyl)

d h diff
Corvate Piftwe hanoplD 5 PRD SR RB A IR s on' may al so

f or m when solvent nol ecul es are 20 |ncorporated into the crystalline




8 Furthernore, the present invention relates to a nethod of
treating schizophrenia by adm nistering to a patient i @ reof ,
a therapeﬁ??&%?llf/“@ffecti ve anount of a conpound of fopﬁﬂ?@g‘ﬁ Bobosi
and/ or geonetric isomers and/ or stereoisonmers and/or di astereoners
and/ or salts and/or hydrates and/or sél vates and/or pol ynorphs

t hereof as the active ingredient. 5 Furthernore, the present

i nvention parti arky at 0 t j t! Rd
by adri ni st ot AG1EEL EBUEER, &7 Bafes i Eheklof il b RP a0
ef f ect i whtréy¥n Wdin, &fhidhrmadysbede safu?ated or unsaturated, optionally substituted, monocyclic or
[4-(2,3-di chl arophenyl) - pi perazi,n-1-yl]-ethyl}-N.N di neth ar banoyl -
el oherkyais RBSaG Bha Ferlie B Hes PriboleRs SHarL 1o 0 Tiad S 6P SR
par ti culigd hefereylche Finp et ieGRtbNdiad, partdziR, fipaitite @fmdrpitiged-

{244- (2, 3-di chl)r(‘):r opﬁ%nyl) - pi perazin-1-yl kpéit hyl ) - N, N- di et hyl carb
anoyl - 10 cycl ohexyl am pe hydrch| oride, ~as active, i.ngredent. .

In cértain eﬁ*bé@ﬂ‘ﬂ%‘ﬁf gmbedigrenfs, Wheo Rhﬂ}d@&ﬁ%ﬁﬁprﬂc%@%ﬁé%‘é ?%8“%1 oAy
amount  qfAbQEb 107 Larith a8 d Do ddibleaRagd. 0.3 nmg, about 0.4 ny,
about 0.5°ny, about 1 ng, about 1.5 ny, about 2 ng, about 2.5 ny,
about 3 ng, about 3.5 , ..about 4 gg, apout 4.5 ng, .about 5 , about
5.5 ngy, aboutn gddiionahembrdiments,pghen i sne/oy Regeprespry fyliihs apg moigiyn ay e
ng, aboulicBred fBH: tio suktifHed ﬁ@)%ifb'goﬁtri@?olic Uduch 8s, B85 not etifed to,
10.5 ny, gbout 1fm f abng f1.5 ny, o# abou 1geﬁg. In yet further
embodi navesyl, napbthat tilugeoniony)r exenhraqyisonyd stavb e-&r ebenyh caRaRB Thamndh
ranges het.ween_ a t . t e do unt Oh s fRitRd®!. €, antddyO
errbgl | MENt Yt Wgyg% iSl\é/%e)Stlﬁlfrtl%ir e @eﬁl?e i%ggrgl%%iwﬁi"gtazlﬁoé{g’ F?l an arlﬁg;uarlll%&]y T gﬁiﬁ
about 1.#kdxgcdribonyhalits alkdmoiy aryl,nC analkylthio, erabugdn,neyatg gtdwes ac combinations
i ngredi ent %f adm ni stered in an anount from about 6 ng to about 12
20 ng. IHH¥t anot her enbodi nent, the active ingredient is

adm nistered in an anmount from about 0.5 ng to about 12 ngy In
exenpl ary entindiddeois entbbdintentsi when Rgraadioe Ry regresedityvi ikl etle icpcleaikyl

anount of about 0.5 , out 1.0 aboyt, 1.5 ny,..abouyt 3. t
AR e, Caniany ey R selibisd AR g Spnomily, B ed ol s Bp Heydif Ry AR
amouryt  Ofro@h) At o3 cholikxy PR QUimantyly, about 4.5 ng, about 25 6 ny,

about 9 ng or about 12 ny. The desired dose nmay be adm ni stered

as one or nore daily. sub dose(s), adm nistered at appropriate ti .
i nterval s thriBagdtesal f”i’?@"‘g%{ltg’o‘%’he&l 1eﬁ“ﬂfé‘f %\?é‘?@?se’i‘tr?%gyl gls)erﬁ?lem?fggg‘,ﬁerfﬂgr
exanmpl e, jshoferHRl MdE, OF., sHeaRl ng admi ni stration. For exanple, the

dai ly dosage nmay be divided into one, into two, into three, or into
four divided daily doses. WD 2008 1424‘%§ch£)/ HU2008/.000051 9 .
The dur ati on Bbrmpdsguticallyacesptabls yalbe rlpdeq those \abigined Ry, Tepding, g main
or days, ;s fukfodig aPEHRE Witk aﬁ%{cﬁ%ﬁfic or organic dcfil BISMENRPforeRdmple,
the present invention Telates to a nmethod of treating schizophrenia
by afhi nials ef ihydrotldorc peitli enfuric racide slosphetie agid.apmethancosuionly acid pgmpbor

{244- (2, 35dichl or aphenyl) - . . .. cx e . } , g .
ot per at HPR 1Rk AP 6tk e Rl exelpi a5 i fole i, hytpromie
phar mac eatid, bahdojc @0L; eptadib heid Samarit had, aelicylic acid, mimiebneacid mpd darheme acid.
the present invention relates to a d aof tr i ng.schi zophr.eni.a

by ain i BrERAHGeAls Hedpizblécsns rfo el fitse db it Mt SRR R Bns
{244- (2, Z- g & QP %@ﬁé&)withﬂn%?%hﬁtdba&’d foerbhi, &g., sodium, potassium, calcium,

- N, N- di net hyl car banoy| - cydohexyl am ne O a_phar naceutjcal |y )
10ac¥ept mbgiesiyE, pmiraiapfnd choline salif. Theseskiblsd imbaart Wil duties sspgnize that

| nventi of§ G4 fHi&Ssal? ofth@%Ialﬂﬁgl &;me{{?ﬁﬁc?stﬁﬁsgbéﬁxl%b%&[’% RALFNDE the compounds

adm nistering to a patient I1n ne t her eof about 1.5 ng trans-4-
{ 244- ( 2, @ithli tbé lappropiivee yridrganyi peprgaiie- &cid via any of a number of known methods.

ohar macotirean AR ERARERAT R SIS BTRAERY plresctng t compounds

of the invention with the appropriate base via a variety of known methods.



In yet another enbodi nent, the present invention relates to a nethod

of treatin chj.zophrenia by admnistering to a patient,_.l -
t her eof aﬁ’g%?mé}i Yrans-4- {24442,3- 25 bR fomos:

di chl orophenyl) - pi perazi nThyl i - et hyl }- N, N-di et hyl car banoyl - cycl ohexy
| am neora pharmaceutically acceptable7salt thereof. WO
2008/ 142462PCT/ 11U2008/ 000051 10

di chl or ophenye- pi .az] N-d = =eIN N g r < . I
o neor o pharie RURGHAE pd et EEbbs)orolt sl it i SRIOBAMHR s Uk G
anot her isorbodd re nérgatib eachise sesthtes, nadiprtdspnlgisiteal edrdtes, aspetesd bedfzoates,
treating schi zgiﬁhr enj a 1%}/ agm' ni steri %o (fx 1Bati nt iln n«%ed t her etof
about 1 eﬂzden?qu g@tgf{ x'SP _t%sz, %Iyrages, camphorates, digluconaies, cyclopentanépropionates,

di chl or ch&esRkhifated, P estimiakd finatbds elohitbileptinbhted, MR ytyicpRoPRATRY | -hemisulthrexy
| am neOra pharmaceutically acceptabl e salt thereof

.. In
addi i ohEPlaReAiRsdi ng¥eBOatehe BIENAFAIES, | nBYdseRTamdcnd mhyfiedidey, | s2-hydroxy-

trans-4- ss, HcRlsOMARNEN Yok RERBLAAL nikotinates, 2-naphthalenesulfonates,
-yl ket hflﬂiagﬁ%ﬁg%%%set cyI Car g‘ealm)yl ~cycl ohexyl am nénah(;sar ochlori de. torn

one enbodelatest ,patthentesct peatinitayr ediselfates, s3-pHedyinropienates, i picors, opivalales,
di vi ded dai.l y..do . I odi ol Lon of
the act P oRESRTen b SR TR, e PR BB D
of cognitive synptons of schizophrenia. In another enbodi nent, the
admi ni st rat i dmond erilfrelimentt; the phamyacediicatly apreptablges!t istervdpmwhioride edlf ect s
in the treatnent of positive 15 synptons of schizophrenia. In a

fur tliber enbo%io{,ggn{)f tﬁehﬁ?l?xg‘{;ﬂn% Stfs%f% I r{hgfprésgﬁt h¥dh 0TSl & different
provides therapeutic effects In the treatnent of negative synptons of
schi zophrotymi@phic forms. Ad knothér thendsgdiolemirghismhie aadshiity sefr @atompound to

o 3 LRSLAPE AL 55 Gk WO 0 P ) PRI

schi zophobBakfyetallind iphae @€k compound withert astpeu diferait afraigeiests 0f polgasrphie
adm ni stered al one or as_an actii ve i ngredi ent obm%r&ggr ceuti cal .

conposi tPEes ofuhr smposnd Aalsple &t diee iliss stafee 9 OTaft GBS &Y%He

pr ocedur@smpbOfd ReCRBhE Gy iRy dafidSchbAlANFRhLRNS BHipbaRbE ahdhre as distinct in
adm ni stering the conmpounds according to the invention. 25 Exanpl es

of pot erchemical gruetiraes enyatalline siorcapes fttveritferert hemical sraepoundsy The use of
exanpl e, _i r ' | pi ents, American
Phar macesakﬁg‘gpﬁgggggﬁgt%%%Ie(sg%r%rog%%%g%iblﬁ?%% ;Gﬁljhar maceuti cal Dosage

Forns: Tablets (Lieberman, Lachman and Schwartz, editors)
Some of the compounds useful in the present invention can exist in different solvate

forms. Solvates of the compounds of the invention may also form when solvent molecules are
20  incorporated into the crystalline lattice structure of the compound molecule during the
crystallization process. For example, suitable solvates include hydrates, e.g., monchydrates,
dihydrates, sesquihydrates, and hemihydrates. The use of such solvates is within the scope of

the present invention.

Furthermore, the present invention particularly relates to the use of trans-4-{2-[4-(2,3-

25  dichlorophenyl)-piperazin-1-yl]-ethyl}-N,N-dimethylcarbamoyl-cyclohexylamine and

pharmaceutically acceptable salts thereof, more particularly to the use of trans-4-{2-[4-(2,3-
dichlorophenyl)-piperazin-1-yl]-ethyl}-N,N-dimethylcarbamoyl-cyclohexylamine

hydrochloride in the manufacture of a medicament for the treatment of schizophrenia.



WO 2008/ 142462PCT/ HU2008/ 000051 11 current edition, published by
Mar cel Dekker, 1nc as well as Rem ngton's Phar ITB.CEUtI cal Sci ences
(Art hur @%9200@81"["6%) 1553- 1593 (current edition). THURHEOHEYe
of adm nistration and dosage forns is closely related to the

t herapeutic anmounts of the conpounds @& conpositions which are
desirabl e and efficacious for the given 5t reat nent application.

Sui t abl e dos forms but..are

sub-1i ngual , dﬁagrgFen 61%3{1% I}f“ﬁl & © uabmeéhgﬁeg atmagn%cngclgg?}? bly ,

intr avemﬁﬁmsﬂcﬁﬁg’lﬁa@pﬂﬁht inSfeed éereoff, ¥ ﬂhaﬁabamaéﬂy ¢fftictive andunt uf acompound
intra- arte){ol al, sub-arachinojd, bronchijal, é hat i ﬁ/@ 2nd

i nt r a- utrormwa {Hnnd{os geampPEis, ISomers GRYeF S8 5@6&8@ sterspmeRnd/or

del i ver yo,af 2A@bt ¥GdrkRdaREE %I@ate.@-gncﬁ&r paL AR Shetstift A Ve Qigtddient.
adm nistration are preferred prepare such har maceut i cal
dosade f%mnnqrhethaeteisw mwgm@upvéh@ularlysrelaﬁﬂsltﬁ&tr@‘rtbo efrirsediag sahizephrenia
phar mac i AT
b ompoundh pi s LSl pARAON R SRRy AIRITREOM b fhos- 2
dependi ng- (@;3 d1btéozﬁpﬁamybipxg@rezpat-at]+ed1y1bﬁﬁﬂ—ﬂenhtmﬁcarbmhuyhpmiwkm{ylamne1:5Ian

preparing the conpositio in.oral. dosage for

Phar macateiEsseieny AP Bl AR EY 06 FTicSITh oRPhsfipal ) GrRNE bmoun
prepar atéfons, smb4a@.[4f(Q3 c@&ﬂmblﬁenygwmm D@Hmtl@ﬂ}l—N;Nuﬁm&le/Icarbamoyl-
solutlons suitabl e carriers and additjves include water, glycols,

oi 1 10 a1 Bleew] ar’P‘PﬁWﬁF}H@“ deyatictive peEdiEntat i ves, col oring agents and
t he Ilke For solid oral preparations such as, for exanpl e, powders,

capsul es and mhakhgh embsdinieal] feGafivd mrg&dﬁndlsaanaﬂgteﬁea\zmn amelntce about
starches sugars di l uents, gr anul at i ng ag%nt s, lubricants, bin

di si nt egd- A gbat 8t me-AbauL hE ma phout Pieme.cbpwdl § mgaghout fme, about 13 g,
admi ni Ste{b%hff’ﬂl Al @%%gagomaﬁ%la%m@eﬁﬁ@smta% BB 43 ?QB&Q%QH@

oral dosage unl form desire tabl ets nay be 'sugar coa

enteric @@at%anmya@maﬁm @bmlééﬁmngqab@t?mg aprat @itreg, aboyt §rmd labeut Srisme,
t he rr e

o B chPie Sl a5 b, SO 56, B 81148} R Ot b
preservatl mg, Imﬂyﬁi‘mler embadaiaehts Ithf; axtitve bigeedsent istadonsistamy} imbs embent which

prepared in ich case appropriate sta 4 gent s .be .
Erp! oy edr BB AT RESTE RESEORPRELSe” TaTe e mye eveimaeh et
by fi xatingreditht ish&infi6isteresd ROANkmoghtYrom RPoRoV 8lefto BERNi4 mg. In another
chel ati on, or associ ative coordi nation, on a suitable bionolecule,

such as ¢tmbkiment ge peliyeAR@afipHtds &W@Sterqdplaﬁpgfn@pﬁtsﬁor@ RORUb BrRd ghett 12
and n%tf;tylélg%%f a&% e&iﬁ&ﬁ&ean&m raamqggfe(ﬁémwfdnﬂﬁﬁ@%tm b ¥ @Bt HRntbohd

for ns 'suitabl e for oral admni stration may be presented as
di scr et e0.omig to abowsi2Zasg capsul es, cachets, tablets, or |ozenges, each
containing a predeterm ned amount of the active ingredient as a

wd
powder or gramrl,éﬁ? ﬁ%ﬁ%@@h@@s alesms?@ﬂ%aﬁedt Ns 3BmARYERY lah%ﬁf?}’hnt%f

a non- aqueous mpl oyed, such as a syrup, an elixir,
enul si ongbost 0.4 mg abgyttl . 0 g tahbitdt S mya’dget m;ealiwt éémg e@sﬁ 6mgopbout 9 mg

| di ,
"ar ear eft oVl e efbhRE i PRAREDREE st 3 2 08 33he TBOE A5 B AR

sui t 2p| e6 g Bbhove9 my drhbdnd2aed.i ve corrpound being in a free-fl ow ng
form such as a povvder or granules which optionally is mxed with, for

exanpl e, a binde nt egr,ant,, .l.ubri.cant, inert.dil uent urfac

active agent, ﬂberé‘ﬁ Edc%’é ag(gbeaf’élgﬂ‘i‘“teﬁ\?glaﬁgﬂé 955%%%333%??%@ éﬂ.‘mést?ered
m xture of apdisprieyviiaiceiteredlé VigoG£HORO tivd dyy, tdt ﬁtemaut/agal & aaeﬁmgmrdofayfor
be made by nolding in a suitable 15 nmachine. Hg%; mag
by addi ngkaokRle.ofor MAEmiEs A5 RYRRINE ABivigFtiant Fef @@“&P&f‘ué%é‘a’i)b 8o Mt 0%
sugar, fafR, cfe’ﬂqﬁgl?g%?ﬁﬁw&%totﬂﬁe%kﬁﬂof&)’d@lcﬁ@dg’iﬁr@d@s‘ad any accessory

|ngred|ent accessory ingredient(s) may i nclude flavorings,



20 ingredient, such as a pol yhydroxy al cohol, for exanple glycerol or
sorbitol. Fornul ati ons suitable for parenteral adm nistratio

usual |y cONBrPSE4 L eri | e aqueous preparation of the 55?@%008’009031
conmpound, which preferably is isotonic with the bl ood of the

reci pient (e.g., physiological salinegsolution). Such formulations
may include suspending agents and thickening agents and |iposonmes or
ot her m cropatticul.ate st ens re.25 designed to.target th
conpound to gﬁmgﬂﬂﬁgﬁéﬁF?nﬁp Q%ﬁ‘ﬁ@?ey%?béﬁ§ﬁ$hgf?ﬁh a&%?%&?g
may be Qﬁ@&ﬂ&h@ﬂsb&sgﬂlt dose or nulti-dose form Par ent er al

adm nistration may conprise any suitable form of system c deli very or

delivery directly to the CNS. Adm nistration ma I
i ntravenous, IPHP‘? embgdimaentefhe presint mpvEdton relaten iq %1%‘5 ﬁPgﬁrearmg SCh‘ZOPhrema

subcut a {gf&h;;%bﬁtrm nbdilth&e RIS %94-{2- W@ 3- dxchiorophenyl)-
2008/ 142 62PCT/ 11U2008/ 000051 13 intraperi toneal) and

ef f ect edPipsrazind udl- @hylﬂ)%ﬁsfil@é@@ﬂéﬂhwoidﬂwlﬁ}mxdmm e)or ora aﬁlglar@tuﬁré%wally
sui t abl g, - RRLQRSF ate to the desired admi nistration modality.
Nasal 3 er nmucosal spray formnulations (e.g. inhalable forns) can
conpri se pur|f| ed aqueous solutions of the active conpounds with
preservative Iageﬂcmbfaimemsfb@ presant mvargtmrrglatestmnm@pﬁﬁ?mat@a schagophrenia
prefera 0 t .
N eal OPA cﬁgh&%}l& to a%gl n,gtHn%E'e% th%?(% er@lr]fgttﬁ/ x%g?mﬁfﬁgg Uk gﬁd‘ﬂéh J?og{hﬁlgyl)

f or m of ;ilpfreiny-leyl};etﬂﬁel N Bikdithethohaibarmodwypehekythmine a ogasa ¢ gharmecentiGllyh
for atio delivered by any suitable neans or nethod, e.g.,
by %ulﬁcf?iabqa%/%tﬁﬁ? met ered dose inhaler, or the like.

Formul ati ons for rect aI adm ni strati on may be presented as a

supposi tory Vihbhe &nﬁ&ﬁmbﬁtaﬂlb@reﬁaﬂ Eriveiitlcﬁlttelateaso g oethad biitréating schizophrenia

hydr ogenated fats, or dro en rbo lic ids. ..

T ansdor RRTBR PG HReHY tﬁ?fé 1b§ ?*6&?33-(%3-‘1&%0%1%}%‘
agent | nplﬁerﬁithO}lL&Byl(} MON- &mbﬁaylcmwagﬁaﬂyabﬁéxy@mc asra £elphatmasdutically
medi um e , cel’l ul ose” or hydroxyethyl cellulose, wth the
resul ti ni}j’c‘FRS?%Faétt #/o% hen being packed in a transdernmal 15device
adapted to be secured in dermal contact with the skin of a wearer.

I'n agdition t|y hPeherl QhismREAORRA piddd Sl &itoR  relaidsmy Al bRRRAOSS tlehting
invention may further include one or more accessory ingredient 5[3 @3

sel ect edschizephremin byradminibtering fosa pptient it nery therept aboup 3 fag frgns-4-{

di si nteg f 4 ;

or eser veroop e AgRAG ERIEN Rk S OCRBBR O UbReFRRER  or 2
f or nul at plensahtitdily apreptbletsalt theeof.i on can have i medi at e rel ease,
sust ai ned rel ease, del ayed-onset release or any other release profile
known to one §kj I [ [

present inven |i&)n ﬁ?r a%gﬂ@?m%ﬂ? £ Ere%mt E g?%% e%glg?y%&ﬂoc{ b freating
pi pe2@zi schizophrerin ibyla}iniﬁnmemlmgmt mydtxeatnhaimythempﬁ hb:hl%)é}ﬁl mpitnes-&1{244-(2,3-

har maceuytj ca ccept abl e t reof i s i stered,as an

gdj unct i @%@P@L\%’ P rﬁz%ﬂé']ﬁ?th%&\gﬁéﬁﬂf’wlf}?fg?m% %Yﬁ18f'%{‘;¥baa‘l*11% adent &
(e.qg., aﬂ}dnag&qhgmuycaa@epwmdggmmants) | n anot her enbodi nent,
trans-4- -

[4- (2, 3-di chl or ophenye- pi perazi n et.h di net h a

ydohexyl ami nelo¥et aF“BﬁPﬁ’F ﬁﬁ‘g%‘é}fqeﬁtalﬂi‘eyiv”&% 1‘%“ 5‘%‘?3 thé %‘8&’ ?Eté@r[fofé ing
co- adm nkc’?ﬁz%ﬁﬁ&@nﬁ%yaacﬁﬂﬁﬁteﬁﬁé k@B pahi&ft a@yleya tHBreaNbd 6RE QraAfe- {Q41BBLe
addi ti onal erapeutic agent Sg&ﬂi&ﬁﬁf anti psychoti cs,

ant i &&pr étgblampbynyl) -pperemiod ik dimefrplcebanoysyclphexylamine Thor 2
anti psyc Xalﬂr%c?éi')taﬁé's%lt? el @ typical antipsychotic,

pref erabfy an Irca 1 pSyc ot c. Exanpl es of atypi cal
anti psychotics | ncI ude, but are not limted to, ol anzapi ne,

cl ozapi ne, riBpenottsnembedimeintndbt @reseuteinvansione relates (50 apeshasl of treating
schizophrenia by administering to a patient in need thereof about 9 mg trans-4-{2-{4- (2,3-



5 bromazepam bronperidol, chlorpromazine, chlorprothixene,

cl otiapi ne, cyanenmazi ne, di azepam di xyrazine, droperi

fl upenti xo PZ‘Pﬂﬁﬁghazine, fluspirilene, hal operidol, ﬁgﬁFﬁﬁﬂﬁﬁﬁP“

i sopropam de i odi de, |evonepromazi ne, |evosul piride, | oxapine,

mel perone, nesoridazi ne, nolindone, oxypertine, oxyprothepine,
penfluridol, perazine, periciazine, perphenazine, pinozide,

pi panper i iazine, oghlo razi ronmzi 0_.

D1 et nest o BisRebwitekRiy | IS AR AP RIE erdiringe, o =
t et r abenghaimecutidailppicopetsiazilngerebhi or i dazi ne, tiapride, tiotixene,
trifluoperazine, triflupromazine, trihexyphenidyl, and

zucl opent hi xql . finitians.Th erm "pharmaceutically acceptaple”.
means bi ol ogﬁ%%@%ﬁerpﬁ%ﬁﬂ'@%ﬁo&ﬁdgﬁ pfge%boﬁp’ﬁkai%ﬁlgg ?&e%i‘dgj #b%atﬁlge
i N ani NMedchizOphrétiABy Sdmdikterizab Qr pifeyt iABRES theRpf ert 1D n@tramgh{ A10(2)3-
agency of the Federal or a state governnent or listed in the U S

Phar ruc G EHEoBhengymEergn by 1oy - By Bic s et Bne s of n @
ani mal s, yiARFh AR RIPAcEhabik 841 Hedeff huMaNS. The term "schi zophrenia” is
intendeJ)to i nclude the group of nental disorders characterized by

di sruptions in thinking and perception, and includes schizophrenja
(and al| 20 ilegdditiena) sebodimentsn diedactive ingrestiend adminigerghs dans;4-{2-[4-(2,3-

resi dual 4; i ent.l :) é iers: i 1i S per

b agnoot Al B2 AR PR RIH AR o AL RS BmbiR

Edi ti on, hyd&shlonige.on, D.0 (1994): Anerican Psychiatric Association, or
The 1CD-10 C assification of Mental and Behavi oural D sorders:
Cinjgcal Desgripti . . a0 ' ' j - 1,0
real 1 O ganis it ERRAR, HeABRShEaa SahliSere RO P avide il
di sorderdnse5bri ef psychotic disorder, etc. In a clinica

eval uation, schizophrenia is commonly marked by "positive synptons”

such as hal | ygi ' clal. [ l.uci nat i whi :
Gsual |y oxpertt GHeeBaTmsa RECHMiph Al S0 shte e O BBl
del usi onsffeats invliel treatinéhn efjadgnitive symptoosssf sviizaphreniac Ilugdwtlel Embodiment, the
flatteni ...al ogi a,..avolition,. and anhedoni a.. . o
2008) 14 ABIBETDD OB BRAP oYU DS Ripe! brovtoek TiarPip aifidsin the e of ositve
Sy npt P Nesyafptitd o Qptiizdphkenia. raf rfuftRerdefbcinfef Ry sphiafFain of the active
schi zophreni a which_can be considered to reflect a_'loss' in

funct i onggredignt ¥eadest MyTpsutiG r effsetsi yi ¢ the Nsgmenty ©f s Prgstikessgtptoms  of
schi zophggnhahéfie wel | known in the art, and include affective
flattening (characterized by, for exanple, an i mobile and/or

unr esponsi ve facial expression, 5 poor eye contact and _reduced body

| anguage), allBgihsr embrsliments, the admpiastptongiroydesdherapegtip gffecthindthe freatmgaty
replies) kLo r agt en: a c bsen bl t
initiatéﬁgﬁﬁegg%r§%ggﬁggogﬁ-S??é%@% ¥ECF%§?%i§gT?%g§h§§o%fa F%é%’d?
i nt e2@est schizopiremfumaljsor@soci al ty (reduced social drive and
interaction), apathy and other negative synptons known to those of

skill in the At ' t : ' j : : £
assessed us: niesay AR SEE G QYR Mt BER RAPH! el indfdion of
i mted &pharmheeutral edmpsitiohi atri c Rating Scal e (BPRS), and the
Positive and Negative Synptom Scal e (PANSS). The BPRS and PANSS have
subscal es or factors that.can be used t. u ' \ :
G her soal os TaUESHEhNR el 47¢ SRl R U et SHP bidine
Synpt onsvarfoos fexaigibas tdieblecfal administéring ths sempomds acdordieg &b itheeinvention.

Sympt onms_( SANS), .t he tive. Synptons Assessnent (NSA).and the .

Senetiul CEABHIEY Of RECEA ool rBHOPRERIOTS S SeHr RSPt (e RRRE Sy
PANSS mapasibesk R PiaeadeOti@s SO&HiRRS | An¥Ecahy PRir@RTuticd t Aaughtide (hedat
for specifically assessing positive synptons are al so avail abl e

(e.qg., tehticgyaPharmeneutiqebDagage Formps: Tablets kbisherman, Izghmpnend Schwarppditors)



WD 2008/ 142462PCT/ 11U2008/ 000051 16 (c) arresting, delaying
the onset (j.e . the period prior to clinical manifestag}i f -

di sorder) ‘gh&%(%“zr“@duci ng the risk of devel oping or m?gg%{]ﬁ@s‘g@oﬂﬂ
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Treatment methods of the present invention using formulations suitable for oral
5 administration may be presented as discrete units such as capsules, cachets, tablets, or
lozenges, each containing a predetermined amount of the active ingredient as a powder or
granules. Optionally, a suspension in an aqueous liquor or a non-aqueous liquid may be

employed, such as a syrup, an elixir, an emulsion, or a draught.

A tablet may be made by compression or molding, or wet granulation, optionally with

10 one or more accessory ingredients. Compressed tablets may be prepared by compressing in a
suitable machine, with the active compound being in a free-flowing form such as a powder or
granules which optionally is mixed with, for example, a binder, disintegrant, lubricant, inert
diluent, surface active agent, or discharging agent. Molded tablets comprised of a mixture of

the powdered active compound with a suitable carrier may be made by molding in a suitable

15 machine.

A syrup may be made by adding the active compound to a concentrated aqueous
solution of a sugar, for example sucrose, to which may also be added any accessory
ingredient(s). Such accessory ingredient(s) may include flavorings, suitable preservative,
agents to retard crystallization of the sugar, and agents to increase the solubility of any other

20  ingredient, such as a polyhydroxy alcohol, for example glycerol or sorbitol.

Formulations suitable for parenteral administration usually comprise a sterile aqueous
preparation of the active compound, which preferably is isotonic with the blood of the
recipient (e.g., physiological saline solution). Such formulations may include suspending
agents and thickening agents and liposomes or other microparticulate systems which are

25 designed to target the compound to blood components or one or more organs. The

formulations may be presented in unit-dose or multi-dose form.

Parenteral administration may comprise any suitable form of systemic delivery or
delivery directly to the CNS. Administration may for example be intravenous, intra-arterial,

intrathecal, intramuscular, subcutaneous, intramuscular, intra-abdominal (e.g.,
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other suitable means appropriate to the desired administration modality.

Nasal and other mucosal spray formulations (e.g. inhalable forms) can comprise
purified aqueous solutions of the active compounds with preservative agents and isotonic
agents. Such formulations are preferably adjusted to a pH and isotonic state compatible with
the nasal or other mucous membranes, Alternatively, they can be in the form of finely divided
solid powders suspended in a gas carrier. Such formulations may be delivered by any suitable

means or method, e.g., by nebulizer, atomizer, metered dose inhaler, or the like.

Formulations for rectal administration may be presented as a suppository with a
suitable carrier such as cocoa butter, hydrogenated fats, or hydrogenated fatty carboxylic

acids.

Transdermal formulations may be prepared by incorporating the active agent in a
thixotropic or gelatinous carrier such as a cellulosic medium, e.g., methyl cellulose or
hydroxyethyl cellulose, with the resulting formulation then being packed in a transdermal

device adapted to be secured in dermal contact with the skin of a wearer.

In addition to the aforementioned ingredients, formulations of this invention may
further include one or more accessory ingredient(s) selected from diluents, buffers, flavoring
agents, binders, disintegrants, surface active agents, thickeners, lubricants, preservatives

(including antioxidants), and the like.

The formulations of the present invention can have immediate release, sustained

release, delayed-onset release or any other release profile known to one skilled in the art.

In one embodiment of the present invention, trans-4-{2-{4-(2,3-dichlorophenyl)-
piperazin-1-yl}-ethyl}-N,N-dimethylcarbamoyl-cyclohexylamine or a pharmaceutically
acceptable salt thereof is administered as an adjunctive treatment to one or more additional
therapeutic agents (e.g., antipsychotics, antidepressants). In another embodiment, trans-4-{2-
[4-(2,3-dichlorophenyl)-piperazin-1-yl]-ethyl }-N,N-dimethylcarbamoyl-cyclohexylamine or a
pharmaceutically acceptable salt thereof may be co-administered as a combination therapy
with one or more one or more additional therapeutic agents (e.g., antipsychotics,

antidepressants).
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Day 6 Daperphenazine, pimozide, pipamperone, pipotiazine, prochlorperazine, promazine,

10 promethazine, prothipendyl, pyridoxine, sulpiride, sultopride, tetrabenazine, thioproperazine,
thioridazine, tiapride, tiotixene, trifluoperazine, triflupromazine, trihexyphenidyl, and

zuclopenthixol.
Definitions

The term “pharmaceutically acceptable” means biologically or pharmacologically
15  compatible for in vivo use in animals or humans, and preferably means approved by a
regulatory agency of the Federal or a state government or listed in the U.S. Pharmacopeia or

other generally recognized pharmacopeia for use in animals, and more particularly in humans.

The term "schizophrenia" is intended to include the group of mental disorders
characterized by disruptions in thinking and perception, and includes schizophrenia (and ail

20  its subtypes; paranoid, catatonic, disorganized, residual, undifferentiated) and other psychotic
disorders (as per Diagnostic and Statistical Manual for Mental Disorders, Fburth Edition,
Washington, D.C (1994): American Psychiatric Association, or The ICD-10 Classification of
Mental and Behavioural Disorders: Clinical Descriptions and Diagnostic Guidelines, Geneva
(1992): World Health Organization) such as schizophreniform and schizoaffective disorders,

25  brief psychotic disorder, etc.

In a clinical evaluation, schizophrenia is commonly marked by "positive symptoms”
such as hallucinations (especially auditory hallucination which are usually experienced as
voices), disorganized thought processes and delusions as well as "negative symptoms" which

include affective flattening, alogia, avolition, and anhedonia,
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The term "the negative symptoms of schizophrenia" refer to a class of symptoms of
schizophrenia which can be considered to reflect a “loss’ in functional, directed thought or
activity, Negative symptoms of schizophrenia are well known in the art, and include affective
flattening (characterized by, for example, an immobile and/or unresponsive facial expression,
poor eye contact and reduced body language), alogia ("poverty of speech’ or brief, laconic
and/or empty replies), avolition (characterized by a reduced or absent ability to initiate and
carry out goal-directed activities), anhedonia (loss of interest or pleasure), asocialty (reduced
social drive and interaction), apathy and other negative symptoms known to those of skill in
the art. The negative symptoms of schizophrenia may be assessed using any methodology
known in the art including, but not limited to, the Brief Psychiafric Rating Scale (BPRS), and
the Positive and Negative Symptom Scale (PANSS). The BPRS and PANSS have subscales
or factors that can be used to measure negative symptoms. Other scales have been designed to
address specifically negative symptoms: For example the Scale for the Assessment of
Negative Symptoms (SANS), the Negative Symptoms Assessment (NSA) and the Schedule
for the Deficit Syndrome (SDS). Subscales of the BPRS and PANSS may also be used to
assess positive symptoms, although methods for specifically assessing positive symptoms are

also available (e.g., the Scale for the Assessment of Positive Symptoms, or SAPS).

The term "cognitive deficits associated with schizophrenia” refers to cognitive deficits
in schizophrenia patients. Cognitive impairment in schizophrenia is a core feature of the
iliness (i.e. not a result of treatment or clinical symptoms). Cognitive deficits include, but are
not limited to deficits of attention/vigilance, working memory, verbal learning and memory,
visuospatial memory, reasoning/problem solving and social cognition. There are numerous
neuropsychological tests used to measure cognitive deficits in schizophrenia, such as the
Wisconsin Card Sorting Test (WCST).

The terms “treat,” “treatment,” and “treating” refer to one or more of the following:

(a) relieving or alleviating at least one symptom of a disorder in a subject,

including for example, allergic and inflammatory disorders, such as asthma and COPD;

(b) relieving or alleviating the intensity and/or duration of a manifestation of a
disorder experienced by a subject including, but not limited to, those that are in response to a

given stimulus (e.g., pressure, tissue injury, cold temperature, etc.);
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(c) arresting, delaying the onset (i.e., the period prior to clinical manifestation of a

disorder) and/or reducing the risk of developing or worsening a disorder.

An “effective amount” means the amount of an active ingredient that, when
administered to a patient (e.g., a mammal) for treating a disease (i.e., schizophrenia), is
sufficient to effect such treatment for the disease, or an amount 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 depending on the
compound, the disease and its severity and the age, weight, responsiveness, 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 a human, but can be any
animal, including a laboratory amimal in the context of a 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 a mammal, and including, but by no means limited
to, humans, domestic animals, such as feline or canine subjects, farm 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., ie., for

veterinary medical use.

The term “about” or “approximately”’ 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 practice in the
art. Alternatively, “about” with respect to the compositions can mean plus or minus a range of
up to 20%, preferably up to 10%, more preferably up to 5%. Alternatively, particularly with
respect to biological systems or processes, the term can mean within an order of magnitude,
preferably within 5-fold, and more preferably within 2-fold, of a value. Where particular
values are described in the application and claims, unless otherwise stated the term “about”

means within an acceptable error range for the particular value.



Days 9-14 Days 15-42 Row 1 1.5 1.53 33 3336 6 Row2 000 00O

333 WO 2008/142462 PCT/HU2008/000051

17

EXAMPLES

The following example is merely illustrative of the present invention and 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

5  skilled in the art upon reading the present disclosure.
EXAMPLE 1

This clinical study will be conducted as a multicenter, randomized, double-blind,

placebo-controlled, parallel-group, flexible-dose study. A total of approximately

375 inpatients patients will be selected using criteria that includes patients who (i) currently

10 meet or have met in the past the Diagnostic and Statistical Manual of Mental Disorders,

Fourth Edition, Text Revision (DSM-IV-TR} criteria for schizophrenia (295.30 Paranoid Type,

295.10 Disorganized Type, 295.20 Catatonic Type, or 295.90 Undifferentiated Type) based

on the Structured Clinical Interview for DSM-IV (SCID), (ii) have a PANSS total score > 70

and < 120 at Visit 1 and at Visit 2, (iii) have a score > 4 (moderate} on item P1 (delusions) or

15  P3 (hallucinatory behavior) of the PANSS at Visit 1 and at Visit 2, and (iv) have a score > 4

(moderate) on item P2 (conceptual disorganization) or P6 (suspiciousness/persecution) of the
PANSS at Visit 1 and at Visit 2.

This study will be 10 weeks in duration; 6-weeks double-blind treatment and 4-weeks

safety follow-up. A no-drug washout period of up to 7 days will precede randomization.

20  Patients will be hospitalized during the screening phase. Patients will remain hospitalized for
a minimum of 21 days following randomization and initiation of double-blind medication.

The evaluation schedule is shown in Table 1.

Table 1: Evaluation Schedule

25
Screening | Baseline Double-Blind Phase Safety Follow-up
Visit 1 Visit 2 Visit 3 | Visit 4 | Visit 5' | Visit 6' | Visit 7' | Visit 82| Visit 9 | Visit 10
End of Study Week -1 6 I 2 3 4 5 6 8 10
Days up to -7 0 7 14 21 28 35 42 56 76
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Patients who meet all eligibility criteria at Visit 1 will enter a no-drug washout period
of up to 7 days. Following the wash-out period, patients who meet all eligibility criteria will
be assigned a randomization number at Visit 2 and dispensed the corresponding blister pack

of double-blind study medication for Week 1 of double-blind treatment.

All patients meeting the eligibility criteria will be randomized (1:1:1) to one of three
treatment groups:

'§)) placebo,

(i)  1.5- 4.5 mg trans-4- {2-[4-(2,3-dichlorophenyl)-piperazin-1-yl]-ethyl}-N,N-

dimethylcarbamoyl-cyclohexylamine hydrochloride, or

(i) 6 - 12 mg trans-4-{2-[4-(2,3-dichlorophenyl)-piperazin-1-yl]-ethyl}-N,N-

dimethylcarbamoyl-cyclohexylamine hydrochloride.

Patients will be supplied with identically appearing capsules containing 1.5 mg, 3.0
mg, or 60 mg of trans-4-{2-[4-(2,3-dichlorophenyl)-piperazin-1-yl]-ethyl}-N,N-

dimethylcarbamoyl-cyclohexylamine hydrochloride or placebo.

All study drugs will be dispensed in blister packs, one for each week. Each card will
contain 30 capsules arranged in 10 columns and 3 rows, adequate for the 7 days of the week
plus 3 extra days. The configuration of the blister pack is provided in Table 2. All study drugs
will be administered as a single daily dose at bedtime. The dosing can be switched to moming
if there are tolerability problems; however, any switch must allow at least 24 hours between

two consecutive doses.
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Table 2: Double Blind Study Dosing Regimen
Treatment Group 1: 1.5-4.5 mg
Dayl | Day2 [Day3| Day4 | Day 5| Day6 | Day 7 | Day 8 | Days 9-14 | Days 15-42
Row 1 L5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Row 2 0 0 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Row 3 0 0 0 0 1.5 1.5 1.5 1.5 1.5 1.5
Treatment Group 2 : 6-12 mg
Day1 | Day2 | Day3 | Day4 | Day 5| Day 6 | Day 7 | Day 8 | Days 9-14 | Days 15-42
Row 1 1.5 L5 3 3 3 3 3 3 6 6
Row 2 0 0 0 0 0 0 3 3 3 3
Row 3 0 0 0 0 3 3 3 3 3 3
Treatment Group 3: Placebo
Day1l | Day2 | Day3 | Day 4 | Day S | Day 6 | Day 7 | Day 8 | Days 9-14 | Days 15-42
Row 1 0 0 0 0 0 0 0 0 0 0
Row 2 0 0 0 0 0 0 0 0 0 0
Row 3 0 0 0 0 0 0 0 0 0 0

10

15

On day 1 and day 2, all patients will be administered one capsule from row 1 of the blister

pack. On day 3, the dose can be increased to two capsules (rows 1 and 2), if response is not

adequate and there are no tolerability problems. Starting on day 5, the dose can be increased

by one capsule to a maximum of three capsules (rows 1, 2, and 3} depending on response and

tolerability. For patients randomized to Group I (1.5-45 mg trans-4-{2-[4-(23-

dichlorophenyl)-piperazin-1-yl]-ethyl}-N,N-dimethylcarbamoyl-cyclohexylamine

hydrochloride), the maximum dose of 4.5 mg can be reached by day 5, whereas for patients

randomized to Group III (6-12 mg trans-4-{2-[4-(2,3-dichlorophenyl)-piperazin-1-yl}-ethyl}-

N,N-dimethylcarbamoyl-cyclohexylamine hydrochloride), the maximum dose of 12 mg can

be reached by Day 9. Any dose increases will be done in increments of one capsule.
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8 42 SCI-PANSS, CGI-S, CGI-1, CDSS
PANSS Total Seore (see, e.g., Kay ct al,, Schizophr. Bull,, 13, 261-76, 1987)
CGI-8: Clinical Global Impressions - Severity (see, €.g., Guy ECDEU Assessment Manua! for Psychopharmacology. Rockville, Md: US
Depariment of Health, Education, and Welfare, 218-22, Publication ADM 76-338, 1976)

5 CGI: Clinical Global Impressions - Improvement (see, e.g., Guy ECDEU Assessment Manual for Psychopharmacology. Rockville, Md: US
Depariment of Health, Education, and Welfare, 218-22, Publication ADM 76-338, 1976)
CDSS: Calgary Depression Scale for Schizophrenia (see, e.g., Addington et al., Schizophr. Res., 15, 205-12, 1996)

™Y

~F

Blood samples will be collected on days 14, 21, 28, 35, 42, 56, and 70.

10 It is anticipated that the aforementioned treatment regime with trans-4-{2-[4-(2,3-
dichlorophenyl)-piperazin-1-yi]-ethyl}-N,N-dimethylcarbamoyl-cyclobexylamine
hydrochloride will show significant effectiveness in the treatment of schizophrenia, when

compared to patients treated with placebo.

The present invention is not to be limited in scope by the specific embodiments

15  described herein. Indeed, various modifications of the invention in addition to those described
herein will become apparent to those skilled in the art from the foregoing description and the
accompanying figures. Such modifications are intended to fall within the scope of the
appended claims. It is further to be understood that all values are approximate, and are

provided for description.

20 The entire disclosures of all applications, patents and publications, cited above and

below, are hereby incorporated by reference in their entirety.
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Claims:
1. A (thio-carbomoyl-cyclohexane derivative of formula (1)
—N N '
N/
{On NH /R1
Cl Cl >——‘N
\
X Ry
(I
wherein

R and R, are each, independently hydrogen, alkyl, alkenyl, aryl, cycloalkyl, aroyl, or R4
and R; form a heterocyclic ring with the adjacent nitrogen atom;,

XisOorS;
nisiorz;

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

hydrates and/or solvates and/or polymorphs thereof for use in the treatment of schizophrenia.

2. The use according to claim 1, wherein the compound of formula (1) is trans-~4- {2- [4-(2,3
-dichlorophenyl)-piperazin- 1 -yl] -ethyl } -N,N-dimethylcarbamoyl- cyclohexylamine
and/or salts and/or hydrates and/or solvates and/or polymarphs thereef,

3. The use according to claim 1, wherein the compound of formula (1) is trans-4- {2- [4-(2,3-
dichlorophenyl)-piperazin-l-yl]-athyl}-N, N-dimethylcarbamoyl- cyclohexylamine
hydrochloride andfor hydrates and/or sclvates and/or pelymorphs thereof,

4, The use according to claim 1 wherein the therapeutically effective amount of a
compotund of formula (1) is about 0.1 to 12 mg.

5. The use according fo claim 4 wherein the therapeuticaily effective amount of a compound
of formula {1 is about 0,5 mg,
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(t hi o- car borroy Pt feyiedhéxeleie 9 @@r i vative of formula (1) wherein

Ri and R2 are each, independently hydrogen, alkyl, al kenyl, aryl,
cycl oal kyl+2. ar ayé use&bcoR&ngacEldazm vihee i@ uhhapemtra@wedfécmerahna@utwiatdambmd

adj acent ”'”Og%mﬁﬁaqmsa&ﬁ@m&” S; nis 1 or 2; and/or geonetric
i somers and/or stereolsoners and/or diastereoners and/or salts and/or

hydr at es and/ or_ sol vates and/ or pol ynorphs thereof for use in the
treatment Bf sdRf#H5hTEHOLC &Y. °”ﬁ'?fé‘ai’]‘§€ Ec‘&*ﬁfedﬁ FfgmPY e PP e () ‘swher ein
t he conpound ofadioisteted & qnk.)twe, $hrderca fogr dibidefl Rally dbe$.2, 3

-di chl orophenyl) - pi perazin- 1 -yl] -ethyl } -N Ndinethylcarbanoyl -

cycl ohexyl gm na‘h@-ﬁ'éya%orcﬁr%] b &y%ngéfqramlmdirsam%m&%una@ﬂf&%@%) GBRHeOr
pol ynor phs t her eof
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pol ynor phs t heme@dpeutic effects in the treatment of negative symptoms of schizophrenia.

16. The use according to any one of claims 4-13, wherein a compound of formula (1}
provides therapeutic effects in the treatment of positive symptoms of schizophrenia.

17. The use according to any one of claims 4-13, wherein a compound of formula (I} provides

therapeutic effects in the treatment of affective and residual symptoms of schizophrenia.

18. The use accerding to any one of claims 4-13, wherein a compound of formula {1} providaes
therapeutic effects in the treatment of secondary social and occupational dysfunctions of

schizophrenia.



4. The use according to claim1l wherein the therapeutically effective
anount of a conpound of fornmula (1) is about 0.1 to 12 ng. 5. The use
according to claim4 wherein the therapeutically effective anmount of
a conmpound of formula (I) is about 0.5 ng. 22 6. The use according
to claim4 wherein the therapeuticall $3effective anount of a conpound
of formula (I) is about 1.0 ng. 7. The use according to claim4

wherein the therapeuti ef fec nt of a conpound of formula
(1) s abolt 1 BEge St afica® SelliBar HotPls i P reard RHBPue ) wiide

t her apeuti cal | yh%ﬁpﬁtﬂ@teffﬁﬁéﬁ D tipptmest Ofacf@epmwm disprdproangreghioqfiedtivé s
about 3 ng. 9. dkbeiese according to claim4 wherein the
therapeutlcally ef fective anount of a conpound of fornmula (1) is

about 4. 5 ) 191& }_g'gcc%ﬁg {%%Fiyggrglopgfga %94 S:EI %he%;g' a \é\%xn'n%]gagndr})f tormu(al (5) ISI S

thergpeutlcally effective

about 6 ng. 11.29TREleEEas a%%ddwafi\’ﬁﬁeaéfbenwan?ﬁutﬂowéfﬂ&wib%@eutw agents.
therapeutically effective amunt of a conpound of fornmula (I) is
about 9 ngri. 12. ThEhee ars@diag ©anyivmEf tiamed-2d, Wheteimh esnglotnddifdrmula (1) is co-

t herapeuti cal | Béd%fnfs%%'aygc@ﬁﬂ?rHMn trapd W PSR QMR e Qrfne Jrﬂ{om'lald@hcﬁ'ngl) s
about 12 ny. %mya he. use accordlng to any one of clains 4-12, wherein
a conmpound of fOrFl S ¢1) is administered in one, two, three or four
di vided daily doses. 14. The use according to any one of clains 4-13,
wher ei n a Fonpohiadsesf (Higreaakmoy(-¢yplolsrangidgivativeheffapedafll c effects in the
treatnment of cognitive synptons of schizophrenia. 15. The use
according to any one of claims 4-13, wherein a conpound of fornula
(I') provides therapeutig \exmé iR the treatnment of negative
synptons of schi zophre { 16 NThe JUSB\ accgrding to any one of clains
4-13, wherein a conmpoung=of for\mJ()a (1)we @ s~iiHher apeutic effects
in the treatnment of pogftiveg synptons of se&hizophr lé. 17. The use
according to any one of clains 4-13, wherein a cogpoundg of formula
(1) provides therapeutic effects in the treatnent”of affective and
resi dual synptons of schizophrenia. 18§)The use according to any one
of clains 4-13, wherein a conpound of tformula (I) provides
therapeutic effects in the treatnent of secondary social and
occupat i ongileratysf uncti ons of schi zophrenia. 23 19. The use accordi ng
to any one of clains 4-13, wherein a conpound of fornula (1) provides

therapeutic ef fp@@ﬁcsmaae éala@ ;Adesémmmyd%ensam %mm@r @rw éy%my%r%ﬂrd#ﬂr and
schlzoaffectlv to any one of clains

210 hher g BrE SRR GR SPS P T S REM i st er o8 as an

adj unctive treatnent to one or nore additional therapeutic agents.
21. The use accoefiong to any one of clains 4-19, wherein a conpound
of formula (1) is co-adnm nistered as a conbination therapy with one
or nore one or nfezadditional therapeutic agents. 22. The use of
(thi o)-carbanoyl -cycl ohexane derivatives of fornula (1)

and/or gecmetric isomers and/or sterecisomers and/or diastereomers and/or salts and/for
hydrates andfor soivates and/or polymorphs thereof in a therapeutically effective amount in the
manufacture of a medicament for the freatment of schizophrenia.

23. The use according to claim 22 characterized by that the compound of formula (1) is trans-
4-{2-[4-(2,3-dichlorophenyl}-piperazin-i-yl]-ethy(}-N, N-dimethylcarbamoyl-
cyclohexylamine and/or salis and/or hydrates andfor solvates and/for polymorphs thereof.

24, The use according to ¢laim 22 characterized by that the compound of formula (1) is trans-
4- {2-[4-(2,3 -dichlorophenyl)-piperazin- 1 -yl] -ethyl} -N N-dimethylcarbamoyl-



wherein R1 and R2 are each, independently hydrogen, alkyl,

al kenyl, aryl, cycloalkyl, aroyl, or R and R2 forma heterocyclic
ring wth the adjacent nitrogen atom Xis O or S; nis 1 or 2; and/or
geonetric isonmers and/or stereoisoners and/ or diastereoners and/ or
salts and/or hydrates and/or sol vat es2&and/ or pol ynorphs thereof in a
therapeutically effective anmount in the manufacture of a nedi canent
for the treat rren chiz 3. The use according to claim 22
charact eri zed BKF%’W%XF”‘{”%Y‘@%H‘B%%@W’% YFOPTRIFE gofvpies @ndior potymorphs

trans- 4-{2- [ 4- (i@re8L di chl or opheny1l) - pi perazi n-1-yl | -ethyl}-N, N-di net hy
| car banoyl - cycl ohexyl am ne and/ or salts and/or hydrates and/or

sol vat es agpd/ orrh@@exéwqm@so iy r&6tfine ci2fns 21530?\%18@&@@?&%@]9& to claim 22
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- N, N- di met hyl car barmyl - 24 cycl ohexyl am ne hydr ochl ori de and/ or
hydr at es ad%d/ or Th8 §PSAREEINHIAGRBY 2556 §aR5FIHY thehier berrpeudslly sffadiveapount
accordi ng to anysanrpool of henuel(AisrBo2@524. characterized by that the
therapeutically effective anmount of a conpound of formula (I) IS
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by that the therapeutical fective a conpoun ornul a
(1) is about Oofsa‘%ﬁ’.pow.c’f 'E’dgﬁaﬁ%ﬁpﬂ’ﬁ*ng to cI aim 25 characterized
by that the therapeutically effective anount of a conpound of formula
(1) is abost 1. Thengsac28dingaelairsad chgedarigedriy tHabthe thaiapaul&iodiastae trerunized
by that the thefapsibireatbineldRehéwesagount of a conpound of formula
(I') is about 1.5 ng. 29. The use according to claim 25 characteri zed
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by that the th@F%?ﬁ’é”l&‘PW”é&fﬁOS}‘““@fﬂ‘)é@f’?%éoﬁﬁnunt of a conpound of fornul a
(I') is about 4.5 ng. 31. The use according to claim 25 characteri zed
by that thm®. t henapeuticdigty cigihf2ectdracariampynb: tof thaaeorpguhcktiaf anfoortmul a

(1) is about 6o@con~%3und-5%m%%% aceQhdkng to claim 25 characterized by

that the therapeutl ca ectl ve anount of a conpound of formula
(I') is about 9 e use accordl{n?ﬁ to claim25 characterized by
that the tHer aﬂéﬁfﬁec?é‘ﬁri}”gé? FIAIREP GRAragiBtrCY Bet tae REmstirAl Bretvoinlita

(1) is about 12fagpmp8uhd oThenussb isspbedfdgng to any one of clains 25-33
characterized by that the therapeutically effective anount of a

conpound ofp, f ormall dedotdin ostmwz@ewbract&@d@mat ihNRerafellicBf) cBEctifOaMoustai |y
doses. 35. Tne use accor nn%la(ﬁlsantgne of clains 25-34 characterized

by that it is for TR FEER '¢ogfi tive synptons of

schi zophrenia. 36. The use according to any one of clains 25-34
charact eri ¥ed Oye vfsaecdrding ta clpipy 25 chpsacterizsd brivat theotherpregicpinalediyagmcois  of
schi zophr eni a. of 2Bmpound of formula (1) is about 12 mg.

34, The use according to any one of ¢laims 25-33 characterized by that the therapeutically
effective amount of a compound of formula (1) is divided into one, two, three or four daily

doses.

35. Tne use according to any one of claims 25-34 characterized by that it is for the treatment

of cognitive symptoms of schizophrenia.

36. The use according to any one of claims 25-34 characterized by that it is for the treaiment

of negative symptams of schizophrenia.



37. The use according to any one of clains 25-34 characterized by
that it is for the treatnment of positive synptons of schizophrenia.
38. The use according to any one of clains 25-34 characterized by
that it is for the treatnent of cognitive synptons of schi zophrenia.
39. The use according to any one of clains 25-34 characterized by
that it is for the treatment of affeciive and residual synptoms of
schi zophreni a. 40. The use according to any one of clains 25-34
characterized by that it is for the treatnent of secondary social and
occupat i ond’- dy$Heuneddeadisg tonysehef zieiph PedH charactktized Phhatiisordiedostdentg t o
any one of cl ai Bpodifve SthpehabaclRpiged by that it is for the treatnent
of schi zophreni form di sorder and schi zoaffective di sorders.

38. The use according fo any one of claims 25-34 characterized by that it is for the tfreatment
of cognitive symptoms of schizophrenia.

38. The use according to any one of claims 25-34 characterized by that it is for the treatment
of affective and residual symptoms of schizophrenia.

40, The use according to any one of ¢laims 25-34 characterized by that it is for the treatment
of secondary soclal and occupational dysfunctions of schizophrenia.

41. The use according io any one of claims 25-34 characterized by that it is for the treatment

of schizophreniform disorder and schizoafiective disorders.



