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CRYSTALLI NE BASE OF TRANS-1- ( (1R, 3S) - 6- CHLORO 3

- PHENYLI NDAN- 1-YL) -3 , 3-DI METHYLPI PERAZI NE The
w@r@sesdsé nvention relates to crystalline basePOf/DK2006/000088

trr~l-((ii?,3)-6-chloro-3-phenylindanl -

Yhe use of a3 badsRYSTRLLINERASE GR° o7 2 5ult or
TRAAISST- ( (1K, (3s) Re3EHLOROM PHENYILINDANA-FOR3-, 3-MMETBIYBPIPERAZINE

di net hyl pi perazi ne, fornul ati ons of such salt and the
nmedi cal use of said base or salt, in particular fo

The pressnidnenten geéa%f@m%qﬂl%ﬁ ke f fraps- QBT qslﬂvr@r?vph@yhndan-
I I
LB SAShLS A 1 FASIRNP &0 T VSR O P s i

prebm’@tm i om>f ( Coanrpouaﬂd | oftr &Fk‘&zsll-u(((IRBSY 6-chloro-3-phenylindan-1-y1)-3,3-
S)-6-chlo phenyl i nda
dme}h}?‘plse@ﬂ&fﬁ n@(lﬁylaBP%?ePfé‘i‘iqliéjaltr?d@ thadnqslisb s of spifhhage or salt, in

e ST T B
PCT/ DKO4/ 000546 (W005/016901). As described in

PCT/ DKQ4/ 000546 _t he inventors have found that Conpound
BACKGROUND QF JHEANVENTIQN dopam ne (DA) D

Thd E??Eﬁwﬁ Wﬁ)fe‘h% C%i%? ‘;bf atgo n[%%en’f"l @én‘uon Co &)ound trans-1-

egnocept ors urt her ound
(1 RBSp6ichpen3siheaylidapd ryIng, 3mlmﬂﬂrlﬂiﬁermﬁ©ma© Itlr&x geaatdl ﬁirmula D).
serotonin 5-HT2a receptors. further described in
PCT/ DKO4/ 000546, Conpound \ ig'a relatively weak
i nhi bitor of CYP2D6 (i . ced potential for drug
to drug interaction) and hés a el atively | ow effect
on the QI interval in a rabbit /model (i.e. reduced
potential for introducing dnug-induced QT interval
prol ongati on anctlapperance of fatal cardiac

arrhyt hm as, torsade pol Nt es (TdP), in hunans).
ant agoni sti cactivity of

Additionally, the 5
Compound | suggests Cohpound | may have a

relatively low risk of extrypyram dal side effects.

The properties outlined abg e.g. binding assays
(including alfal, DA D or eceptors), efficacy
assays (including DA D or \B2or serotonin 5-HT2A
receptors), CYP2D6 inhibition (D

Compound I and salts thereof, including a fumarate salt and a maleate salt, are described in
PCT/DK04/000546 (W0O05/016901).

As described in PCT/DK04/000546 the inventors have found that Compound I displays high
affinity for dopamine (DA) D1 receptors, DA D2 receptors and for alfal adrenoceptors.
Furthermore, Compound I was found to be an antagonist at dopamine D1 and D2 receptors,
and at serotonin 5-HT2a receptors. As further described in PCT/DK04/000546, Compound I
is a relatively weak inhibitor of CYP2D6 (i.e. reduced potential for drug to drug interaction)
and has a relatively low effect on the QT interval in a rabbit model (i.e. reduced potential for
introducing drug-induced QT interval prolongation and appearance of fatal cardiac

arrhythmias, torsade de pointes (TdP), in humans). Additionally, the 5-HT, antagonistic
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and Qr-interval nay be determ ned as described in
PCT/ DKO4/ 000546, cf. in particular the "Exanple"
W@ ewbiogrspage 19-24 in the application text asPET/DEA06/000088
for PCT/ DKO4/000546. Further, the inventors have found
that Conpound | did not induce dystonia when tested in
pi gs sensitized to hal operiddl, indicating that
Compound | does not possess EPS (extrapyran da
actis@tyrmfoﬁm)lpomxbd)mlggésitsaﬂialt iGompouniuimarag. have a relatively low risk of
PCT/ DK /OOO 46 descri bes the foll owi ng nedi cal uses
extigpy effectsy disease in the central nervous
system |nclud|ng psychosis, in particular
schi zophrenia (e.g. positive, negative, and/ or
Thalgppetiss vwlisgdaiiovas).g. d]indinglaﬂsayﬁ (tehgisg alfaloDW D or D2 receptors),

oI5 83K Iy R D DB 0 O brafoiptt-Fh 1<BPer Sk HBPDS inhibition
andoT Y8t RARMaHe AefBhineBh ‘s%&sc?’ﬁ% H@C@/lﬁ@@@ﬂ%ﬁ6 IR Siflticular the

Psychotic Di sorder as wel psychot | i sorders
“Examptt”ssectsmspagh 4 0-drie slendpplicdtiongextel dil édcfos PAAYIOKE4/080546.
mani a i n bipolar disorder. Al so described is the use

of Compound | for treatnent of anxiety disorders,

Furﬁi‘ef Q68 ikRnfdrS BAEHEnd R %hﬁﬂuﬂ@?ﬁﬁ?ﬁdt Hducg dy$Rnia when tested in

di sturbances, m graine, neurol eptic-induce
plgpaaeksmwhltsnhalolverxdotaurrdazcaabgsmat Canpound dbdess, not possess EPS

al cohol us d ot her i sorders. As indicated
(exﬁrqpy,g,ﬁald%@rg% 48PN/ %B %’f‘ng‘lﬂ’i’i‘ﬁ%nds structurally

related to Conpound I, i.e. trans isoners of

3-aryl-I-(l-piperaziny |lindanes substituted in the 2-
PCHINK &/ 0BS5S 6 siesdribes die follewmgomedizalneses iofi onipmsnd dem disease in the

cen’%&) ggrlvggsd slxrsgtgrgf) 46 gdug% SDSW eg, E’E p%lggél. nnsoh{g,oggr'enla ?e g.’ positive,

B 1208 of BErB&HCC
e pérazi no- %er gdﬁy%ﬁ? %%beg?ngﬁl%ldgtg%%s glov%vnd%g SyChOtlc symptoms,

suci 998, elgSBIScBizoplaoRis; 1$)3h42bphiéﬂrfomx amoederarSchlzoaffectlve Disorder,

Do SRS AL SRR GR%T SRERITLIAAR SRS, e o
t . . .

0, S0, PO 008 g

dlSO!t@@‘OMSJQZl,escs@edtlabh@ uSe of diipopewhd( | Yer3Bedtowent of ahkiety disorders,

atfef i Sisnilery BOGAR Sepmrioh Tosa SBOvECrodnEBi PRy ptic-induced
parliR§HntsM, dst'%Sceﬁﬁkeaﬁﬁ@é mégﬁ%e taBl?s‘éSalb(ﬁR)‘Tr%usb Bnd Iaﬂlef 5% Afsorders.

the racemate of Corrpoun Is only indirectl
di scl osed as an i nternedi ate in the

As indicated in PCT/DK04/000546 a group of compounds structurally related to Compound
I, i.e. frans isomers of 3-aryl-1-(1-piperazinyl)indanes substituted in the 2- and/or 3-position
of the piperazine ring, has been described in EP 638 073; Bogeso et al. in J. Med. Chem.,
1993, 38, 4380-4392 and Klaus P. Bogese in "Drug Hunting, the Medicinal Chemistry of 1-
Piperazino-3-phenylindans and Related Compounds", 1998, ISBN 87-88085-10-41. For
example, an enantiomeric pure compound corresponding to formula (I) but differing in that
it has an N-methyl group instead of an N-hydrogen on the piperazine has been disclosed in

Bogesg et al. in J. Med. Chem., 1995, 38, 4380-4392, see table 5, compound (-)-38.
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synthesi s of conpound 38 in Bges et al. in J . Mud.

Chem, 1995, 38, 4380-4392 while nedical use of
w@0vp0886 | or its corresponding racemate i s nPCT/DK2006/000088

descri bed. Conmpound | as an internediate is disclosed

i n PCT/ DKO4/ 000545 (W005/016900). BRI EF DESCRI PTI ON OF

THE DRAW NGS Figure 1: Shows an X-ray powder

dlffracto ramof a crystalline free base of Conpound I
Nopg faithfe gv;,q rrgfemmas apadi &oimoDCT/PKP4(90346 Ebadve ahe specific

e TR R Pt L ASE 5255 RN, e o,

of Eiéafmélﬁateb@ﬂ @Mn Bt M LEL B Stk leq}!sc%ea_ Hs ANV R te in the
y the nethods dlsclosed i'n PCT7DK04/ 000546 Conpoun

synﬂ;ggls strcampedndi 38 dm BﬁgBS@ ﬁt alhmsJ rded. Heleam. f (b%?fd 38hdB88a-#ed2 while

e obtai ped as
medibd 35837 B oRinghBAF B NG cprefePPucife FaksBulias el dGeribed Gopmpound Tas
anmfenﬁear@@umsuomlh FCI/DKg/00B5UE @ebusiongogyyocess (e. g.

handl i ng and processability properties in general are
i mproved) and for pharmaceutical fornulation (e.g.

BRI R RS o, BRANANGRLS ™ Furtner more, 11

Fighed : [8teRsfa8unehyt fiatder Bifhdtb Slafis dtd1liReHrbO@BasRof Compound I
Conpound | may be obtained during the manufacture of

Conpdghfélnledwlnglcymmd@mon of the base, and
t,of t base

I egy | onal |
Flgﬁ%% ng the synt}heggllo l)é% %alﬁpggF%P%88|°§ pogpd
Furhergaaincfot theifigireslare rdveated in the Exam Ples below.
-chl or o- S- phenyl i ndan- I -yl ~S*-di e | pi perazi ne) may
formas an inpurity in the final product The

' 1, ' content of
DELRERDHESCRIF OB Tk Ny ucea by
By theesdthodsadisdddbedfin PW@KYD&/@@OM@@O@?&%M wEOIRBHEH ad an oil. It has
Furthernore, purification as regards other inpurities,

novgbegn fgund Ehaééheb@em@ of iGomgiognd flicembe IObtamddaiscaed'yStyllme product

o 2 BB R S oo, B s e

hand]@fe ted bPeckbsabitien é}ﬁ FtidsOint drerdl e | 1&%%%9} andd %Ie pharmaceutlcal
found that it is difficult to obtain solid Conpou
formylation (e.g. uniform physical and chemical properties of solids are requlred for

formulation purposes).

Furthermore, it has been found that an efficient purification of Compound I may be obtained
during the manufacture of Compound I by crystallisation of the base, and thereafter
optionally forming a salt of the base. During the synthesis some cis diastereoisomer of
Compound I (i.e. 1-((1S,35)-6-chloro-3-phenylindan-1-yl)-3,3-dimethylpiperazine) may
form as an impurity in the final product. The inventors have found that the final content of
cis-isomer may be substantially reduced by precipitation of the crystalline base of
Compound I. Furthermore, purification as regards other impurities, e.g. detected by HPLC,
is significantly enhanced by crystallization of the free base (cf. Example 9 where other

impurities than the cis-isomer are reduced from 10% to 1%.)
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the formof a salt suitable for pharmaceutica
formulation, e.g. it has been difficult to prepare a
W@ 2006/0898Conpound | having a well defined PCT/DK2006/000088
stoichionetric ratio between the acid and Conpound |
even upon recrystallisation, ,and/or which are not
havi ng organi c solvents or vvéter in the crystal. Thus,
the invention relates to crystalline base of Conpound
In donfrhsirtonhis tHe inedrooys hatéd Jouhd tharit is liffie ol asl bbmint slidtdw@npound I in
crystalline base of Conmpound | is characterised by one

the gormpj gosadfsuitalylp foraqha;m%yti%ﬁmgmlqyiopf ¢-acit baprbeen difficult to prepare

] . 1 hat ! cur . .
o EROPRRATLHRAEN! w8l GHAY Sl SRR St acid nd
Coapdb@idne dvets upgh fastsatallisatomtdnaor (Wiidh arkOot Aavingsdide solvents or

peaks at the follow ng 2g-angles: 6.1, 11.1, 12.1,
watepingthe ¢iysigl. 18,3, 18.6, 20.0; (iii) a DSC ther nogram

corresponding to that of Figure 2; (iv) a DSC trace

showi ng an endothermw th onset about 91-93C, (v)
Thigyihstiaventiah ketatagioydy @alinabdate of Canlpsand I {foseula { Belpwi).t

has a purity of at |east 90% at |east 95% or at | east

98% as neasured Py /HPLC (area). Described differently,

the invention r tes to the free base of the conpound

of formula (1) [C@;ﬁound I, r

ra-1-((IR, 3S)-6- or o- 3- phenyl i ndan- 1| -yl ) -3, 3-di et hy

| pi perazfirel 4n 4 solid form preferably in a solid

form conpri ystalline free base of Conmpound I,

e.g. in a so ormthat is at least 80%crystalline,

at least 90 %crystalline, at least 95 %crystalline

or at |east 98 st al line. The foll ow ng

enbodi nent s desckibhe€d bel ow for "the crystalline base

of Conpound 1", i.e. nethodaof manufacturing,

iﬁhar maceut i cal conpositions, nedical uses, such_ as use
In fgrtherrrmbadiacrindhe ey stelime baseeeh Coapeundrids charpeerisgd dy one or more
of et hods of treatnments is neant also to apply to the

‘'solid free base of the invention as further

(i) endioNiRBNpSvdekr diffi@ctogram corresponding to that of Figure 1 as measured using

CuK,; radiation;
(i) an X-Ray powder diffractogram obtained using CuK, radiation (A=1.5406 A)
showing peaks at the following 26-angles: 6.1, 11.1, 12.1, 16.2, 16.8, 18.3, 18.6, 20.0;
(iii) a DSC thermogram corresponding to that of Figure 2;
(iv) aDSC trace showing an endotherm with onset about 91-93°C;
(V) substantially anhydrous and/or solvent free;
(vi) it has a purity of at least 90%, at least 95% or at least 98% as measured by HPLC

(area).

Described differently, the invention relates to the free base of the compound of formula (I)
[Compound 1, z‘rdns-l-((lR,S S)-6-chloro-3-phenylindan-1-yl)-3,3-dimethylpiperazine] in a
solid form, preferably in a solid form comprising crystalline free base of Compound I, e.g. in
a solid form that is at least 80% crystalline, at least 90 % crystalline, at least 95 % crystalline
or at least 98 % crystalline. The following embodiments described below for "the crystalline

base of Compound 1", i.e. method of manufacturing, pharmaceutical compositions, medical
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invention. As used herein, the term"solid fornt in
connection with Conpound |I refers to any solid form of
w@0vp08rs | exenplified by crystalline form aneCT/DK2006/000088
anor phous solid formas well as m xtures thereof, in
contrast, e.g., to Conpound % in the formof an oil
As used herein expressions |like "characterized by the
X- Ray powder diffractogramshown in Figure (1) as
usemsm e dselstl the) free Kaselof theemReitivn iamyalidhd,iané mctlicds f treatments is
npound | having an X-ray powder diffracto
me%lut?:l&Oam apply o Q}enﬁqhérfrqeobqsr% g)é ke pveptien a%ii%&@r emhgdigients of the
lnvéﬁﬁﬂy powder diffraction pattern as exenplified in
at "Figure and neasured under conparabl e conditions
as described herein or by any conparable method using
CuKaj radiation, such that margi ns of analytica

As yggd hareinn thegferm ¢ aplich fqrpy’ gn conBsciien ayith Fomprynd { fiefers to any solid
forl‘flr cﬁ‘b}l) @ggté%g@piéﬁads Hgglty?{&ﬁ gng Cfo%ﬁrm }ﬁ%&?ﬂgﬁg rh%lhg ’form as well as

mi}&m@s tiseodfif €ohipss, d.4), tolConponnp IIexstHaebﬁm of ad ml.one
enbodi ment, the crystalline base of the invention is
not a solvate, i.e. the crystalline base of the

Q .

A WA oORL AL £SO AR BBt shovn
Fignmy(1) @s gheasired psiap ﬂmlaﬁ&h@@w&yymﬂme tfbnen ﬁecbﬁqlaSund I having an

outllned I.n, EP 638 073, and in Bges et

X-1gy, gipwden ghiractograny sybstansiadly similar ﬁ%lﬁlé‘éﬁédlabye o@%hﬂesﬁng an X-ray

po S0 B B AR Tpl, ARG S Sorperl
corﬂitwmtslasrﬁeﬁcrﬂfedfmfdm oAby lahy comparablenmpethiod using CuKoa; radiation, such

AlternatlveI¥ nmpound | may be obtai ned by a net hod
thaygagginsgfiagalytical V@ﬂ%thnﬁta@‘rtﬁléﬁm igipeagonpidergen-appl i cat i on

PCT/ DKO4/ 000546, i.e. fromenantiomeric pure V, i.e.

compound Va ( (IS, 3S)-6-chl oro-3-phenylindan-I-ol, see
Thdiehowy stallinepaienis sibstemsiali enydtdusand golivertritdeandyg. g videtjbdged from

cis configuration: Conpound Va has .t he foll ow ng
TGARnalysk ¢-%a3s, deperghed ; nﬁ&? Eriepplesiberednt i gurati on: As

i ndi cat ed above during the synthesis sonme cis

di astereoi soner of Conpound | is forned as an
In dﬁémmbddymeﬁhmeairmélbnmasé ofoipimuation iyt akbleateai.d. vied grystalline

dditional ly, e.
base of %e nvention does not cgntaln crystal bound solvent molecules.

The compound of formula (I) in racemic form may, e.g., be prepared analogously to the
methods outlined in EP 638 073, and in Bogeso et al. J. Med. Chem., 1995, 38, page 4380-
4392 followed by optical resolution of the racemic compound by crystallisation of
diastereomeric salts thereby obtaining the enantiomer of formula (I), i.e. Compound I.
Alternatively, Compound I may be obtained by a method as described in the international
patent application PCT/DK04/000546, i.e. from enantiomeric pure V, i.e. compound Va
((18,3S)-6-chloro-3-phenylindan-1-ol, see below). Compound V has the following formula

(V) with cis configuration:
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removed by precipitation of a suitable salt of the
conpound of formula Conpound |, e.g. HO or a salt of
W@eooeng@sé ¢ aci d, such as an organi c di aci d, ePQI/DK2006/000088
fumarate salt or a naleate salt of the conpound of
formula (1), optionally follgwed by one or nore
re-crystallisations. Broadly speaking, the crystalline
base of Conmpound | may be prepared by crystallising
the base of Conpound | froma s¢fvent, i.e. a suitable
single solvent or a siitak A\t ure of sol vents.
Accordingly, the term"a
i nclude both a single sol gr a m xture of
different solvents. It is und%p.,ood t hat the sol vent
may conprise water as the case be, e.g. about
0-10% wat er. Conpound | may be epar ed usi ng net hods
known in the art, such as those deSeribed herein. By
th

MY i . be ni i
Co a sui t\gﬁlﬁdgqgﬁo\l/%wtﬂ%ﬁ?@ﬁla y ’g'gnﬂsédawgg%fsoc‘%fl g]%‘i)l(reﬁ?rg e

t he dissolution of Conpound | OHPreferred tenperatures
in this regard may r & bout 30C to the boiling
point (i.e., the reflux ure) of the solvent or
sol vent m xtures. More ; d tenperatures nmay
range from about 60C to the bolling point of the
solvent. The resulting m xtureg sol vent and Conpound
I may be cooled to initiate and/gf continue
crystallisation. The m xture is pr@herably cool ed
(i.e. including natural cooling to anbi ent
tenperature) to a tenperature, which ranges from

: tmonus, 2Q0C t o about, 200C, e.g. to_anbieng
As fiditatsd 2Porc rbeam St S ﬁ@?@?%ﬁa&_eﬁ g Pelapawecﬁl is formed
as dnf ppurite. Teo LR AfoRX$UCEmMBYulOl neyaiRhgatively! 6R2hdRRMly, e.g., be
centrifugation, and if necessary washed wth a

remQYd; Byp precipiipiiemof 8 suitatde salbaf theotonkpoming ed fomult I@@mpound I, e.g.
sol vent I >d f.or _the crystallj.sation, and dried at
HCIh &' B o AR BT acif sl B B ¥feethie il citee Bty gt piya maleate

salt of the @bedolRpfoahulh €), StRbnallNFowdd B 0he 8€ MoPHedPystallisations.
Seed crystals nmay be added to any crystallisation

m xture to pronote crystallisation. Accordingly, the

oroA Y LA, B B RS T A ) i e

D
H

o

a
basen®ft Qompoiel Ciyst akblvar, DasesafabloRAUREIvent & 4 B hfikture of
a solvent, e.g. of eth¥l acetate or heptane or a
solverts.tAgcardinglaothe tarm ‘el emt oasi used heretrhiclude both a single solvent or a

mixture of different solvents. It is understood that the solvent may comprise water as the

case may be, e.g. about 0-10% water. Compound I may be prepared using methods known in

the art, such as those described herein.

By way of general guidance, Compound I may be mixed with a suitable solvent which may
be heated to facilitate the dissolution of Compound I. Preferred temperatures in this regard
may range from about 30°C to the boiling point (i.e., the reflux temperature) of the solvent
or solvent mixtures. More preferred temperatures may range from about 60°C to the boiling
point of the solvent. The resulting mixture of solvent and Compound I may be cooled to
initiate and/or continue crystallisation. The mixture is preferably cooled (i.e. including

natural cooling to ambient temperature) to a temperature, which ranges from, e.g., about
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crystalline base of Conmpound is prepared by

crystallisation of the base of Conpound I from a
W@ 006081986 €. g. et hyl acetate or heptane or a nMPEI/DKe006/000088

t hese, and separating the solvent formthe obtained

crystalline base of Conpound . The invention al so

relates to a nethod for the manufacturing of Conpound

I, characterised in that the base of Conpound I is set
mirfuse¥) et romt i207C.a¢.gdtat embiehaiempichatuder e hrsspitfied solids may be

isolZIRE thel qooledhihise b hramplo iaiies o sqpbifugation, and if necessary
Wa%é%ﬁ?ﬁrs%ﬁal‘)lgtsglv%ntséuc%n %,Obgpﬁ&glﬁ’rﬁﬂei togep ggﬁlentf em;gnoged for the

enbodi nent, the base o npoun ree
crystaldudzalcmabnd drie¢ pruglabiehixpressarobdr Gangaowsitlatl ambiditeort stighly elevated
mxture in.this cont %xt msaniq that the m xture
t

PR P .ot BT R nitregsn purgs: SepbciysialbiRehraddegrio any crystallisation
lnpgﬁgwggﬂﬁmﬁe LFRaReHNd V(a) and unreacted reactants,

which it Is desired to renove. The crude m xture may

be separated directl y fromthe reaction m xture, or

the crude reactiqn m xture may have been subjected to
AC%ﬁEglﬁf nﬁlﬂ IgyentioR; R Bl‘naspﬂttcr B rig 2ymethad f<{'>rnmén%rmgrprystalhne

bas@lof Tonfloah€d ih vk hirudfd 15398"91)385?'&{]9124 &kgtcﬁ" &Qﬁdq is fﬂréned in a

process conprising the step crys |S|ng t
solvsat ec.@f ofotimyb acdatk | oralmgbtaniei or 4 amixturg harcodl tInf dSer:ﬂhb@dlment the
salt is al so a salt _of th

i d
cryRAUBHPHSIS COPRSUA PSR BY 65 Siiabenot e heviealiemyesnd I from
a scﬁﬁ%t JEBAWHRE heidtd Or RlpthiliCoraOhlxtie 39 1OIRAH N Rtineth&Wi8ent form

the pbﬂwn&o%(a@lhﬁt&ﬁéeﬁ@cmpmmlm phenyl i ndan-1-yl)-1, 2, 2-t
ri met hyl pi perazine; Conpound I1], or a salt
thereof, (Il1) conprising the step of methyl ation at the

Theslﬁ’{?é}ﬁﬁ!)ﬁra)l’soaﬁla@t% t8fa 1‘3&?’8@ g5t rﬁaﬁvﬁgr e'ng Fg)l & txﬁﬂoﬁﬁd k1’ae}‘?tractensed

of Compound 11, and alternative I'ng sa
in thantheubede af @omadmnd e s fredCang quendpitateds tcpbbduc&d: free base of

to a. hod of. the invention as describ
CO@@@“@?S# i Clé‘/sta?‘ b opHepally heny Salligediong gp maye vsﬁn% and then

trang@m@&’ li'ﬂitg a' sdltsoiC@&YlESﬁlﬁij 18 ofte ChbRliRhdnt e b éaeeop@&’ﬁp&fmd Iis set
7 R

Conmpound | . The synthesi's o ound
free(bwp(m nrlldb sal atesudd hnxturmoﬁ/‘&)ﬁﬂp@uﬂdiBODhe ﬁm& &adié nﬁiture in this
contgé ound@%t the erxture %omprlseesaim%ldﬁﬁlesn %tge tl?er dlgstern?al)mer of Compound I
and Compound V(a) and unreacted reactants, which it is desired to remove. The crude
mixture may be separated directly from the reaction mixture, or the crude reaction mixture
may have been subjected to some initial purification. Accordingly, the invention also relates
to salts of Compound I obtained by a process comprising the steps of: (i) crystallising the
base of Compound I, and (ii) forming a salt from the base, which salt is also termed “a salt

of the invention”.

The invention also relates to a method for the manufacturing of the following compound of
formula 1II [trans-4-((1 R, 3S)-6-chloro-3-phenylindan-1-y1)-1,2,2-trimethylpiperazine;

Compound II], or a salt thereof,
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hydr ogen succinate salt or a hydrogen mal onate salt as

described in WO05/0 16900. In further enbodi nents,
w@00p08i86 | | or a salt thereof may subsequent | PCHDPK2006/000088

fornmul ated into a pharmaceutical conposition. Thus, in

further aspects the inventiorg provides the follow ng

enbodi nent s: crystalline base of Conpound I

obtalnable ﬁarticular obt ai ned, by a method as

descri bed r a salt of Conpound | obtainable, in

partlcular i ned, by a nethod as described herein,

a fuma ate or a maleate or a hydrochloric salt of
Cbnpound l; har maceuti cal conposition conpri sing
sucti\base ofFCbnpound | or. a salt of Conpound

obt ai ned by a nethod of the invention;
G al uses as described herein for these
Compound | pkoducts. The properties of Conmpound I
indicate thg¥ N\t will be useful as a pharmaceutical.
e present invention further relates to
a pharmaceutical conposition of the crystalline base
of Conpound | or a It of the invention, together
comanisi'ng the gtep ofiinetl§asion @b theRBEMARGMihE f bemﬁ&ﬁﬁlﬂtt@ Bbin the free
rier, filler or diluent. The invention also relates
bas? Coraponng and sligrngtivaly @recml%mmald n@nlmsvd agra sgll whayéin

Corﬁﬂﬁmdg. gg&ldﬂar&?%rﬁwﬁ %l i tﬁ%ds ?R}Eﬁ nggl}a,té c{%sct:r{b%a rerFerllrtl ie. in
particuddredinpeisiayg alvepi i8 wHich Qehpbuid 185 c&ﬁv’éfté@m S95@I1RE free base of
ot her _di seases invaol ving psychotic synptons, "such as,

Corgpeyind It pagiesi il §orrsp@nn Biftane Rofpormd isalesiaibed in
Del usi naI Di sor der rie

R e e R S s S (T
hydntges suq@edeld & adiyﬁﬁfg@ﬁ El‘;‘al&fatéiﬁa&%@ﬂ@s‘érlb&ﬁfn Wmﬁsm@oo In

wi th _psychotic synpto g. mania in bipolar
furthgr sgyhediments, Cogmioyad i g qrmﬁehﬁh%wfam@@ubeaqawa byofommelagdd into a
phw&ﬁﬁw&ﬁ&ﬁ&&h#&ﬁ@lpase of Conpound | or a salt of the

I nvention Treatnment of a di sease sel ected from

the group consisting of anxiety disorders, affective

di.sorders including depression, sleep dlsturbances
Thug, ig {arther aspestiy B dpyansion penyédas thefolionseg¢shedimentsi enystalline base

of Cgmsffoﬁlad D6RidaBR, APREBewd oGD?Qned g%srgetﬁo&i as descrlbeaJJhereln a salt of

Compound I obtalnable, in particular obtained, by a method as described herein, e.g. a

fumarate or a maleate or a hydrochloric salt of Compound I; a pharmaceutical composition
comprising such base of Compound I or a salt of Compound I obtainable or obtained by a
method of the invention; and the medical uses as described herein for these Compound I

products.

The properties of Compound I indicate that it will be useful as a pharmaceutical.
Accordingly, the present invention further relates to a pharmaceutical composition of the
crystalline base of Compound I or a salt of the invention, together with, e.g., at least one

pharmaceutically acceptable carrier, filler or diluent.

The invention also relates to the medical use of such crystalline base or salt of the invention

and compositions, e.g. for the treatment of a disease in the central nervous system, including
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In a preferred enbodi nent, the present invention

relates to a nethod of treating Schizophreniform
wor®ensiesq Schi zoaf fecti ve Di sorder, Del usi onaPCT/DK2006/000088

Di sorder, Brief Psychotic D sorder, Shared Psychotic

Di sorder or mania in bipolar9disorder, conpri sing

adm ni stering a therapeutically effective anount of

the crystalline base of Conpound | or a salt of the
psythosesnin particulerf schizbplireiaton dilee diseases irvelving psyichétic symptoms, such

h f t f
25, 6, SOVAEDTNIR TP DA i F o B oaiEectvE Disorder, Delusionsl
y
o A A5, SNPHD D4 o

diserddredi disedseothat presdnnwithtpspehotie kahponispe. & il @dbigblar disorder.
treating negative synptons of schizophrenia conprising
adm nistering a therapeutically effective anount of
[ f
Theltﬂr%gsgglf ?ﬁgﬁlﬂ (JR dfTﬁ) 2% tgﬁ.l e(?o IEHQ UIS/gtaPmt%#g@el ﬁii&é&n ?ctunﬁli%r a salt of
the mleth(ms fordreatmaitlod dokaderselrticd Grogethe gﬁﬁlp/@nsl}mﬂig offamxidty

hi zgphr.eni.a conpri si.ng adm ni stering
disqr %rﬁaa%@ewecfgﬁfrr 18 Ppleding derapisiom slesp Glhﬁférb??l%ss Bigpie,
t
noofYfcAha SRURRMAObiSRL ofrR oo, nichfing TR Aol g and other
abute diadrdery. mani a and/ or mai nt enance of bi pol ar di sorder
conprising adm nistering a therapeutically effective
amount of the cryst alline base of Conmpound | or a salt

In gf fe!?@re’dn\é fﬂﬂ'ﬁx L rt}het :])?esgﬁteql‘f\@n i6f? nlteﬁffés t6 na method of treating

PEicul ar ceut ca uses,
Schmoﬂhneatfomd ]11Mdery\ﬂdnz@ﬁkctll\feyDrsgrdehd)ﬁnﬁOﬁal cDmcrrdéto BriefiBsychotic

done jin la (1) for Conpound I, then the conpound
Disprder, @%ﬁ&’é@%@ lwé?re% rpagii {n bipeler dispiden rca@uagﬂsma @dministering

a thgirﬂ@eaﬁ&ﬁ? refﬁ g@suﬁt ofOhe gt&yééag@%é( g% A aefngs ﬁ@(ﬁltd 1974 salt of the

nor e pre erably at |ea nttoneri
invatioass nmeans that the ratio of | to its enanti orrer S
90:10 in the mxture in question) at |east 90% at
| east 96% or preferably at least 98% In a preferred

A ﬁﬁ‘fﬁ% east el e&/lg ? t BHR OEEL o £XRERA &ftregﬁﬁ%%”ﬂgvé S})n’ﬁ)toms of

| ast ereomeri c excess mnea
schlrzaphremafcoﬁpﬂmng ladmlnmterm‘.g\a thetdpeuiitallly 2Heetivecdth@und oBthe crystalline

baso? %§§ | Igglgg Qr %/ @itsqf tge/% re%&&%k%o@gg géllbggin{e?lt 8f5 t:hg)iﬁve%%ion relates
to a method of treating negative symptoms of schizophrenia comprising administering a
therapeutically effective amount of the crystalline base of Compound I or a salt of the
invention. A further embodiment of the invention relates to a method of treating depressive
symptoms of schizophrenia comprising administering a therapeutically effective amount of
the crystalline base of Compound I or a salt of the invention. A further aspect of the
invention relates to a method of treating mania and/or maintenance of bipolar disorder
comprising administering a therapeutically effective amount of the crystalline base of

Compound I or a salt of the invention.

In the present context, in particular for the pharmaceutical uses, it is understood that when
specifying the enantiomer form as done in formula (I) for Compound I, then the compound

is relatively stereochemically pure, preferably the enantiomeric excess is of at least 60%, at
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98% A further aspect of the invention relates to a
met hod of treatnment as described herein, wherein the
W@ 2106/08198¢ r eat ed with the crystalline base of EUIpPEXVE/000088
| or a salt of the invention is also treated with at
| east one other nedi cament. g,particular relevant
enbodi nent in this connection, is treatnment with other
nmedi cament s bei ng netabolised by CYP2D6 or at | east
least2A07% gind madre potfenabliyadt leasn30s s(m%&hhlﬁlcemwmmtmeetnb ehat the ratio
medi canent an_antjpsychotic. Accordin
of Ll ieaionr a0, 5 pRamsBes o1 duriont giiea Jide 5wt 96%, or
pre®ialily 88lehst98o4 he invention or pharnaceuti cal
conposition of the invention for treating a patient
suffering fron1sch|zophren|a or ot her psychoses mho is

al s treat.e er nmedi canent (s t hi
In ¢, piriert f@%ﬁ@?ﬂt e (NG TS fé) quﬁp%’rﬁlétlﬁé B least 90% (90%
diafBREMALAE Nxcedsh SndallY et‘ﬂE' Piof gk a6 &%d: ITg oufbﬁsép-f((]t’)’,t}g’)-6-chloro-3-

crystal line base of Conpoun
phenyiliadan loyl)-3-dipredlnyipipenarine a6 %cﬁ}pmsleaét(ﬂﬁ%,f attlesst 97%, or at least
98¢nvent|on for treating a patient suffering from

dchi zophreni a or other psychoses who is a substance

abuser, e.g. of alcohol or narcotics. The crystalline

base of the invention, or the salt of the invention,
A ortherhagpeeic efithiec hiventdmpcdzhtbé to aofethhé dfnventmemtnasndgschibed herein,

whEH B, Bt o PR Bs s ot Kokl aThraiaai ot asa g b dnvention
is aRoaFArdaHid B REY oﬁé‘ ohiRP hﬁdfcgfn@htf %r ?‘g&har relevarkl) embodlment in this

adm ni strati on, orally int rm of
Conoeqfﬁsml Estreapnemewmh othyr mﬂdl,camelhtsﬂ)emgsnﬂab(ﬂlsscp en :ﬂYﬂﬁD6 or at least

he g SR BRLEHE 1 pjsBistils mbpeisne thbben mericamepias an antipsychotic,
Ac&ﬁ*dﬁﬁ%l?l bh& %rr%aﬁnéﬁft rEle%s H{HURO LSO rbrf the QAR Bﬁs%d?lj 4 salt of the

ormof a solid pharmaceutical entity, suitab
lnvaltmamrephaoma@euuagls&dndemhoccfsthé dnvenkien foe pastitg a)rpanént suffermg
ar.maceut i cal e at.ions are wel |l
fro‘Pr?ShléPﬁ“e‘ﬁ%kﬂr o RsYC AFwhe | 1% PQB&fe@tﬁdb‘wwﬁxeh gnqdrf@ment@) e.g.
wh@e%ﬂlysthe%e&%ﬁéﬁum Qatﬁ;sﬁiﬁaa&y adj uvants, ‘fillers and
| uents and subsequentl'y” conpressing the mxture in a
convenl ent tabletting machine. Exanples of adjuvants,
d diluents co ' crocrystalli

In agg{hleﬁ%rsagémmggﬁ, Hleslpg?rgwnngl%{eg (teo {He use of ﬁqe crystalﬂne base of Compound

I, a salt of the invention, or pharmaceutical composition of the invention for treating a
patient suffering from schizophrenia or other psychoses who is a substance abuser, e.g. of

alcohol or narcotics.

The crystalline base of the invention, or the salt of the invention, or pharmaceutical
composition of the invention may be administered in any suitable way e.g. orally, buccal,
sublingual or parenterally, and the compound or may be presented in any suitable form for
such administration, e.g. orally in the form of tablets, capsules, powders, syrups, solutions or
dispensions, or parenterally in the form of dispersions or solutions for injection. In one
embodiment, the crystalline base of the invention is administered in the form of a solid

pharmaceutical entity, suitably as a tablet or a capsule.
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potato starch, lactose, mannitol, sorbitol talcum
magnesi um stearate, gel atine, |actose, guns, and the

wO 200e/086d86/ ot her adj uvant or additive such as PCT/DK2006/000088
col ourings, aroma, preservatives, etc. may al so be
used provided that they are ?ﬁnpatible with the active
ingredients. In particular, e tablet formulations
according to the invention nay be prepared by direct

Methodp farsbe preperation wp selistipharinacestival ytrepaeativing lare well known in the art.

T T AT B ek SR s, s
. . . ! . - or _
e
Exeamaples @Mu\fap’rs, ﬁﬂplg@nd dﬂsentayorb_priwmicmcgyis_tdd}ins odlinlavg, corn starch,
o RS SRR RSt 52 A S e
gunibRd thedtieU Al Rehek Q&ju%}}t%tr b @ditil© %Mfﬂieisl Sﬁiu’r'i‘ﬁgs,\épdﬂtfgﬁreeservatives,

sterilisation of the solution an ing 10 su
etc.angyoalsebe weed pratided thattheyuart abinpatétdel imithwbe active ingredients.

conventionally used in the art nay be added, such as

tonicity agents, preservatives, antioxidants,

I idaibdr] 12l sl " . s . et
SN 18 EEARURO oo RO O b prepap b i
compression- df geenpiind i in, admictturce withe cementiona i adjiremys too diluents.

int I t f | ati abl e of .
ABEFRAEE AR AINE 5 e SR B A R SRS amicr
witlPEodveiBonal AGutatd o ARRALs Hayl 8216 FRABAHrRbioh ‘BF Pieds. (1)
above, calculated as the free base, is suitably

between 1.0 and 160 ny/day, nore suitable between 1
referablg bet

nd 100 .ny,.. €. g. en 2 and 55 . As .
Sc’hi%hodﬁs c{éf élglggtb%\?em?£ &% PIGRAEF O 5AViparthe @G 1qgg?cg@1gsand possible
addftRves &1 ¥ pardbf ihBRoRBHE 0P InjlRBROMBR rdblPstSle twdr, E#Jﬁsting the solution

invention, i.e. a salt Of corpound’ prepared fromthe
to tly gesirad Voheneh ateelisdtiogofgbe salution al filiagiaceitdbile ainpoules or vials.
itions as described herein conmprisjng the ..
AR DR B0 SRS I SOTPL R AL o oy s,
presiéfg%éﬁﬂésj, é&ﬂ’ii@xiﬂﬁﬂ&,%ﬁuﬂﬁﬁﬁn@ﬁg&ﬁé id. DRrRaIVRIy tHe Urystalline free base
oun ;
may bengissolved in a digestible or non-digestible oil, mixtures hereof or similar, to prepare
a intramuscular depot formulation capable of releasing the active ingredient over a prolong

period of time.

The daily dose of the compound of formula (I) above, calculated as the free base, is suitably
between 1.0 and 160 mg/day, more suitable between 1 and 100 mg, e.g. preferably between
2 and 55 mg. '

As indicated above the invention in particular relates to:

- crystalline base of Compound I

- a salt of the invention, i.e. a salt of compound I prepared from the crystalline base of
Compound I ;

- a pharmaceutical compositions as described herein comprising the crystalline base

Compound I or a salt of the invention;
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wherei n Conpound | is having an enantioneric excess of
at | east 60% (60% enantioneric excess neans that the
WO 200608086 Conpound | to its enantioner i s 80: 2BCT/DKRGV6/000088
m xture in question), at |least 70% at |east 80% at
| east 85% at |east 90% at ?gast 96% preferably at
| east 98% One enbodinent relates to crystalline base
of Conpound |, or a salt of the invention or

- p@m%@wsp@&de@@Mrcmdﬂr 6®mp¢mldllnvent| on and the

L L S RNEER  WE —

excdSsamEﬁfsema‘BﬂieCraﬁéi FSo It Radts Ehdhtioatet 9s 8D: Z@Oiﬁptﬁé‘ rh‘i@lxture in
to the cis-( i astereoi soner is 55:45

3S :
queﬁ‘il%’()u?tele@sﬁ 79%@5! Iegﬁ)S?O‘Vatat leasts5%2.5mleast 9®%a@tle€s®%%f;1preferably at
leaJt t 70% at | east 80% at |east 90% at |east 95%
‘east 97% preferably at |east 98% The term
"treat ment” in connection with a di sease as used
herein al so i ncl udes Preventlon as the case may be.
Onerpabpdiment mlafes fe erysigllinedmse of lompousd Ij m:hu;d]é&fahe invention or

R e T
CorE@(AMBLIEﬁ h&b&ﬁgﬂdléé@éred}ﬁrﬁm&egsh@f Anadt '19%9((1 0% ﬁéﬁ&%&g@ﬁc excess

ound (Va in Exanple 1 is determ ned by chiral
meaa@,nﬁ theaatirapicEPmPYUEDI do | thensis-0 SASY rdlas:ereolszcsnermsus 415 in the

mlnggHr?gueAégaﬁs:)é af’ e'éﬁ % v?/t[ ?eg?togoc(?, ?W(s}r?(b VO| lgeaségg‘go?p ast 90%, at

least SS%QJitfl@e[sﬂBﬁ%ypﬂef@alﬂy kMegi2bged or at 220nm The
enanti oneri c excess of Conpound (D may be determ ned

y fused silica capill ary el ectrophoresi s (CE) u5| ng

b
ey [l EHREL AR Ry afbiea 4R gL Big? afiention as

the ctisbythydtgeThoRRaaPiReae" AHiskd heretPAllARRIuddSK Wisorder as the case may
tenperature: 220C, injection: 40nbar for 4 seconds,

be. detection: col um di ode array

The invention will be illustrated in the following non-limiting examples.
EXAMPLES
ANALYTICAL METHODS

The enantiomeric excess of Compound (Va) in Example 1 is determined by chiral HPLC

using a CHIRALCEL® OD column, 0.46cm ID X 25 cm L, 10pm at 40 °C. n-Hexan/ethanol

95:5 (vol/vol) is used as mobile phase at a flow rate of 1.0 ml/min, detection is performed
using a UV detector at 220nm.

The enantiomeric excess of Compound (1) may be determined by fused silica capillary

electrophoresis (CE) using the following conditions: Capillar: 50pm ID X 48.5 ¢cm L, run
buffer: 1.25mM B cyclo dextrin in 25mM sodium dihydrogen phosphate, pH 1.5, voltage:
16kV, temperature: 22°C, injection: 40mbar for 4 seconds, detection: column diode array

detection 195nm, sample concentration: 500ug/ml. In this system, Compound I has a
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detection 195nm sanpl e concentration: 500nmg/m. In

this system Conpound | has aretention tine of
wapprosidsat el y 10 nmin, and the other enanti onePCTRK2@6/000088

retention time of approximately 11 min. 1H NVR spectra

is recorded at 500.13 MHz onj@ Bruker Avance DRX500

i nstrunment or at 250.13 MHz on a Bruker AC 250

i nstrument. Chloroform (99.8%) or dinethyl sulfoxide
retengign gags) ofjapripxpataly 19anipesrndsthe athér erantiamet hagl asieteatien time of

;[\@)d ' as internal reference standard. The
apr{f)%-“ tglell}gw%o%grfpound | is determned by HPLC (e.g. also

'H NMR sbedtiaria necordyidi £0)500 3 \Ha ohWBrufdBAZAnct I H560 hrument or at

(3 colunn at 400C. The nobil e phase is phosphate _
25%{&%2 Pz Brokered @ 5P ringtrugmns (Chleteforni (398561 nr diawmedhyl sulfoxide

b : ' ient toni triliwater (90/.10 i
OB ot B DGR B e R s T "R S ] peterence
starRdfthm The cis/trans rati o of Conpound | and key

i nternedi ates may al so be determ ned using 1H NWVR as_
M&MW ig detepgingd by HRLC (3.2. phsd theGhe/transii@i6) using a Luna
9 3 oki-ght colu - ner al.l a
Cl%%)n%sgﬁt% %;)lﬁglaﬁéﬂgl@%gna e‘%?‘ Ol(lé/o’%h‘e Tfﬁbélelf%é%ﬁsrp 853%%%’&“
pHT dfacdienitil t40030¢ ehirltym&SBinin] Bed Medrt32n8inR0drBdiSnt Rcetonitril/water

asured using Differential Scanning lorinmetry
90/ (s eppliegh Pe@ﬁg% ienetiormediusing & B daiensortat 22881 Q 000
cal/.brate ' ive the [tin oi nt, as onset,
il AR PRI o DS 0  P08 S
NMRosssiebotitel as,e00. PRAgadBdLd],, Ui el IR, 11995, 3@3@38024393 (page 4388,

i ra&vi metric analysis (TGA) used for estimation o
rlghg olyay./ (Harealln greoatient offappraxématakyt 196 oA theiundpsiretl Gsomeat can be

detéﬁ%‘&{b&ﬁ%@ﬂ@ﬁeﬁ i &iﬁts-r%%gr_g sooegeq]s'i_ 19?1?%§ezqﬁg?$%ﬁlﬁlg Calorimetry
(DSK) Retye qapipmhesnt b £ TAd@turBénaB SER) FOOTRAT B8 #28°/#hin to give the
PANal ytical X Pert PRO X-Ray D ffractonmeter using CuKa
melting pejnhas onset valie. baw 2mews semple asheatad §°/mindhladeeselyrclosed pan
' 20-range 5-40 using an X cel erator
und etg(c): éc?)lrii.i tiqcal Sr;’ot ation is Sr;’reasured on a
Thepmnd aravireéteic andPesik (TGE) 6t fo@8matidd of solvent/water content of dried

material is performed using a TA-instruments TGA-Q500. 1-10 mg sample is heated

10°/min in an open pan under nitrogen flow.

X-Ray powder diffractograms were measured on a PANalytical X’Pert PRO X-Ray

Diffractometer using CuKy; radiation. The samples were measured in reflection mode in the
20-range 5-40° using an X’ celerator detector.

Optical rotation is measured on a polarimeter, Perkin Elmer model 241.

SYNTHESIS

Example1 Synthesis of (1S,3S)-6-chloro-3-phenylindan-1-ol (Va) by use of chiral
chromatography

Racemic cis-6-chloro-3-phenylindan-1-o0l (V) (prepared as described in PCT/DK04/000546,

i.e. adapting the method described in Bogeso et al. J. Med. Chem. 1995, 38, 4380-4392

using ethanol as solvent, and performing the reaction at approximately 0 °C) (492 grams) is
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SYNTHESI S Exanpl e 1 Synthesis of
(1S, 3S)-6-chl oro-3-phenylindan-1-ol (Va) by use of
W@ hiosagesshr omat ogr aphy Racemi c PCT/DK2006/000088
CW- 6- chl or o- 3- phenyl i ndan-1-ol (V) (prepared as
descri bed in PCT/ DKO4/ 000546441 .e. adapting the method
described in Bges et al. J. d. Chem 1995, 38,
4380- 4392 using ethanol as solvent, and performng the
resolxed by mpwtla%%uwt@ara@hy, wirge) CHIRALY D iceluaspll 0@ ID X

A R TR L

detetsiod i@gerioRiicl @siﬁ? A8V Abtedrof 5102%7ﬁu@t gh@facél%gz m&% [/‘Y) ni18 injected as

detection is perforned using a etector at
a 56;AQ0 priB spfution itwhtbiangl)/H0 i is injeetet e theinteayvAOo DIOmpP Al the

eS0T R oniolh i e b e,
nSEIRGIOAKAG v WHJ 9 ' [.C e .
oL e o S apa s BB LR o AEN By (ifein vacuo
at 48¥apBickt 220, grimb hoseaid Elatnenital gnalpsiy lamlel\/Hl ceéiﬁﬁrm ¥ gk dtructure,
220 . .§0lid. Elenental analysis an
the GORHBRITIE 6~ seneisduBlse PSSV Msowliomioi el HEL Gxiseiod 44.5° (=10,
methhuffigr than 98% according to chiral HPLC, [a] 20 +44.5
(c=1.0, nethanol). Exanple 2 Synthesis of (I
, 3S) - 3, 5-di chl oro~I - phenyl i nldan ICl ? (\ o0 )
, 38) - 6-chl or o- 3- phenyl i ndan-1 -ol (Va) gr ams
Exmﬁ)ﬁiznecﬁyé’éhﬁé‘s‘bf?@@éé)'?’ﬁ'@bhm'é'[!!Wm’}ll! asol ved in THF
; - ' | ori.de 119 .
e PR B TP L et B 04 Bl S8l atestibtn
Exampés 1 & qissolved i THF (1500008 afidl $6d1é@to -5° S THiOSH cBlorid@ @M grams)
) erature over night. [ce (100 g) is added to the —
15 a‘i‘@gp@lr‘i’%ﬁsﬁﬁ% sletiondpedil (90inelp oviers prsiod o 1thh Fhevatixture is stirred

j h B t .
ot QR W AN e Ao Bl TGS Wit fce
has seited dicathiaqihass(A)i pd ikofghdc PRAS (BY dre s¢h@atddURa@4Be organic

sadi um bi car bonat e phases are conbi hed with water

phaggih isevashed Hyige paid adseqys satuigtechsodsun bivarbpuato X2 Ulbm{)2854 aqueous
sod Bt Ah pHRS et UGBl IR A RO BE oL O sodium
hydmxeles@gfd),aind disedgodvishehasigasit phie a5 ende dgbineXhé RSLIBHg aqueous
phasvgi (81 and the organic phase B are separated, and the aqueous phase C is extracted with
ethyl acetate. The ethyl acetate phase is combined with the organic phase B, dried with
magnesium sulphate, and evaporated to dryness using a rotary evaporator, giving the title
compound as an oil. Yield 240 grams, which is used directly in the example 5a. Cis/trans

ratio 77:23 according to NMR.

Example3  Synthesis of 3,3-dimethylpiperazin-2-one

Potassium carbonate (390 grams) and ethylene diamine (1001 grams) are stirred with
toluene (1.50 I). A solution of ethyl 2-bromoisobutyrate (500 grams) in toluene (750 ml) is
added. The suspension is heated to reflux over night, and filtered. The filter cake is washed
with toluene (500 ml). The combined filtrates (volume 4.0 1) are heated on a water bath and
distilled at 0.3 atm. using a Claisen apparatus; first 1200 ml distillate is collected at 35 °C
(the temperature in the mixture is 75 °C). More toluene is added (600 ml), and another 1200
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ethyl acetate. The ethyl acetate phase is conbined
Wi th the organic phase B, dried with magnesi um
wanlophstoss and evaporated to dryness using a rBRCEDK2006/000088
evaporator, giving the title conpound as an oil. Yield
240 grams, which is used dirgeetly in the exanple 5a.
Csltrans ratio 77:23 according to NVR Exanple 3
Synt hesi s of 3, 3-di met hyl pi perazi n-2-one Pot assi um
m] éﬁ?%ﬁbﬁ@llegg@ algTGaiestheisthpetatiyt émthedhiatirais §0PAY.Ioluene (750 ml)

R iR R N R N
°C)(TMnfﬂt1)reI1§stﬁﬁBdeﬂ1 anlibebsH R v MRtcSwhGRbEfhe o Lﬁt %ﬂéélpltates
over night, and filtered. The filter cake I's wa

Thejrpguct & igelaisd (bsditration, washedodttbiohede fand driad eser(mgihtuma vacuum
oveg taﬁ}Sé‘t% ?&Elglda tgi&%%ﬂ ga\ga({hmeﬂ‘gf?tlg?r%gg 2%%?9%#]{1}111% con31stent w1th

strudiugd.i [ | ate is collected at 35 0C (the tenperature in
the mxture is 75 0C). More toluene is added (600 nl),
and anot her 1200m distillate is collected at 76 0C

t t he xture, is 80 0C). Tol uene
E"”E"gz@g“ e% ﬁésya"g‘gga‘é{?ﬁth%ae T8 M of distillate is
A mmﬂut@ataezidahetﬁﬁp%e(zhﬁmﬁé e8.2¢ Rg,i62.4 18, llar%é wafe preparation

The m xture is stirred on an ice

analiOB)@wp dheprepaipdoedgscribrsl iprto Byanpler ancptettzahysckoﬁ;fme(THF) (60 kg)

o A bl oA s DS s e
nitr§en, fidaLiA 1/ ©50 o ﬁ?e%ol%le lagtléjb tlbé/ddgﬂr@ﬁléﬁ ?ﬁ/egagﬁ)@v evolution

NMR consistent wth structure. arrp e hesi s of
of gos. Afier greevotisindus sedsed momiliAlHds added (a total of 3.0 kg, 79.1 mol, is

used?t%dgthg?eé%ér a?l%eﬁggﬁgp?&qﬁgtotﬁ ?Jﬁ)é) %.,sg ng%%%:pn T%e%olutlon of

3,3 dﬂh&ﬁlliylb@érazﬁi 1-onds AR EsISwlyadidr b ablaky 41.85 u@ aﬁhé stsfonsion is
is heated to 50-60°0C giving a slightly

Stm% Eqr@gq)athgbhcmr ab? “qrGpcles pipgyatirs 681°C).rThd mimthee is cooled, and

S S8 DB B U e
coolg#ish @y&kuttélﬁpel’aﬁ@e 6ﬁﬁ®dThM®eMﬁoh‘ﬁm ﬁycﬁfggﬁg (A%, 3.50 kg) is

total of 3.0 k is used), an
addedwse 2@ mineey ﬁﬂéés(’cf emhngzxeoszssarm M@r@@atbe@alm mddéd aver half an

L T TR RN 1 R
Celiteu@ kg i ddlded, Sind the mixture is filtered. The filter cake is washed with THF 40
kg). The combined filtrates are concentrafed in the reactor until the temperature in the
reactor is 70 °C (distillation temperature 66 °C) at 800 mbar. The remanence (12.8 kg) is
further concentrated on a rotary evaporator to approximately 10 1. F inally, the mixture is
fractionally distilled at atmospheric pressure, and the product is collected at 163-4 °C. Yield
5.3 kg (72%). NMR complies with the structure.

Example Sa Synthesis of trans-1-((1R,38)-6-chloro-3-phenylindan-1-y1)-3,3-
dimethylpiperazinium (Cbmpound I) hydrogen maleate salt

Cis-(18,35)-3,5-dichloro-1-phenylindan (240 g) is dissolved in butan-2-one (1800 ml).

Potassium carbonate (272 g) and 2,2-dimethyl piperazine (prepared as described in Example

4) (113 g) are added and the mixture is heated at reflux temperature for 40 h. To the reaction
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stirred for another hour at 59 OC (jacket tenperature

60 0C). The mxture is cooled, and water (3 1) is
w@odwenseser two hours, keeping the tenperatur ePGEDERHBSH00088

OC (it is necessary to cool with a jacket tenperature

of 0 0C). Then aqueous sodiug%hydroxide (15% 3.50 kg)

i s added over 20 m nutes at 0C, cooling necessary.

More water (9 1) is added over half an hour (cooling
mixtereds sddeyl ietiayl dttich € Iyiaxd ty érotlslosit eid €0MOE &) The ghdses are

und r njtrogen. Filter agent Celite (4 kg) is added,
SCPaAif %{ Q@Févqt%r Phpserig fQugeredriyamy g 1|0t lewith srucentatad Bidigchloric

o R & e RS PR B R oo,
all producteésintthe wiater ﬁBasﬁCdeiumthnyo‘étideC(BS‘I/o@ fm&ll‘dad tU tthe ﬁsﬁttdi) @hase until
at_. 800 ar. erT € remanence

PH iHk and iherwaierghase #S@Kﬁwede%%wab éreﬂ%}’é etah@p f?ol>11 Thar dipthyl ether
extIJaQts %re (%n‘ﬂﬂhéd/ drlE@ﬁrlﬁpsé&lﬂfn su'l Ler Q&I é\%ﬁ@l& 4 tg presé ?sq%g arotary

at at nospherrc pressure, I's C
evaptrats.3Y 1¢1dﬂ§1 grtnmk df Fre@bdsg of m%pouﬁdl\/l:hmmﬂ IG5/ 1rvhd fatibhes: 82
nt hesis of lis-I-

acc?rtd%l_uggtﬁ Lf\h\?lg, gﬁ% ﬁt@lﬁg p}51 zgﬁa&é() graps) was gurther puritcléé by gash

oS SR S TR SRS I059 oves
evapm'atidnsmrlrym%s gn abuﬁa@gev?pgjrag)lr% ibﬁi)lm gﬂla)nes ngi%ﬁgﬁéewﬂCompound Ias
an %g@ gﬁ?’%—;‘cefaéﬂ carcgg@ﬂlgi A NMRorpl g 4|)O (IO 113 g) are

Theaéipﬁ%s%ﬁl@ argie?tﬁéﬂgl gg(}?trlhlg A]]%.a[% ?qu %luﬁ&{ gdédcfg?(ﬁ%@nu&ﬁnaleic

for 40 hm xture i's ad

aciceinhethtano PtolpH &r%d‘tydﬂﬁ@g‘lhmmm instirged dt Mborh tén)l}i)qera'thfé for 16 hours,
ase js

ases are se arate and iin the water
andﬁ@%@n@ag Plfeswtgtetlé °<11 éﬁﬁa@m e éfaluﬁ}ﬂoqf%éhﬂn@} js geduced and
Spie e Pl
malbaie salt (loecismodmer igllateted Sadjrcﬂmg |DryNMR) (d‘ethc{ ﬁﬁ%omﬁotﬁhdd ed
tqQ the water phase unti| he wat er
Enandomgss groestpecqiding wqmlsw@{%wlmmmt 12751;78 %NMR complies
withe %tsEW:t uft her extracts are conbined, dried with sodium
}1 ate, and evaporated to dryness using a rotary
evaporator Yield 251 grans of free base of Corrpound I
Cis/trans ratio, 18: 82 accordin

Exa?#swggpc’@anamsw(oéyanzol Gkt asoreFohien ot b

acot at of A RCRANPEFPIiR QarkSRGR DGR e o

Cis-(1S,3S5)-3,5-dichloro- l-phenyhndan (large scale preparation analogous to the preparation
described in example 2) (50.9 kg) is dissolved in MIBK (248 kg). Potassium carbonate (56.8
kg) and 2,2-dimethy] piperazine (29.6 kg) are added and the mixture is heated to 100°C
temperature for 8 hour. The reaction mixture is cooled to room temperature before insoluble
inorganic material is removed by filtration. The filtrate is subsequent washed with water
(520 1), the phases are separated and pH of the organic phase is adjusted to a value between
3 — 6 by slow addition of hydrogen chloride (15,4 kg 37% aqueous solution), during the
addition the product separates. The product is filtered on a nutsche, and the filter cake is
washed by MIBK (100 kg) and cyclohexane (80kg). The product is dried at 50°C and
0.05bar for 12 hours.
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evaporation to dryness on a rotary evaporator. Yield
12 grans of free base of Conpound | as an oil
wd@ 2i0os08a98s rati o, 10:90 according to NVR). TheCDDK2008/000088
di ssolved in ethanol (100 m), and to this solution is
added a solution of maleic aﬁd in ethanol to pH 3.
The resulting mxture is stirred at room tenperature
for 16 hours, and the formed precipitate is collected
Yidbd: 4i0i det Catriponnd Tfre ciwisomter Bidertiedacdording teNMRAnalpsls).
anot her batch of precipitate is collected. Yield 3.5
Engitigmerigexesss F“?cé?dl%F‘Pp%ﬁW P9%y IR spechamesangplies with the structure.
cis isoner is detected according to NWMR) of the title
conmpound. Enantioneric excess according to CE is >99%
Exdfaplei6ag $mthesid dHtht TBeeasbivRConipoundd fver a liyilirogen maleate salt
struct

A r’E“f‘Hﬁ% 9%’%’_‘(4‘ Eéé%)n 3@:@%@%’)3{- hl?efsglipfﬁﬁ%nr b3 -d&rqle)th}gpiggrazinium
GBI 95 S AN L B OISR 050 mi

ethglcabatenR 6@ atl pisistinredaabonaeapératuidfor B0 egiar Bid thases are separated,

descri bed jn exanple 2), (50.9 kg) is dissglved in MBK .
and(tggr aqyegys plsise é%egqrtrq%pﬁee 3\%1@5%]@{1 @cqtg% OBCKIPIE d4e combined organic

- di . 1Di i d

P P E bR, AR B P P e BT iprmrea o
drynesadt varmonYidddi7 8 grame odCeadpdundrias an odmwhich tnyesohieffp oa standing.

.nsol ubl e | n?’%gani c material is renoved by filtration.
NMheompligsyitethe Stucii®equent washed with water (520 1),

t he phases are separated and pH of the organic phase

is adjusted to a value between 3 - 6 by slow addition
Exafipleydr ofarthedis of ihddrdelimsd ok Gonipuad Udpom adoldebganghloride salt

during the additjon the product separates. The product
The e bade of Eampaund Wft%lalﬁ%%feiﬁb&ﬁ%b% In camplg 68 by dhe use of rans-1-

LRSS M 80 5 SRR e
subktitutesfoiVirehd1-(AR,k5)-6-Cidogped sphkenlylifidem- G-xH-3, 3-dimethylpiperazinium

et ect ﬁd according to NVR-anal ysis). Enantioneric
hydsggeadaaleate.or ding to CE is > 99% NWR spectrum conpli es

Yie Ibfbérpﬁc&%ﬁg%&?i@ g¥aﬁi§asmiﬁ%/g?rgg§h@ %’gﬁfg f %n&-:ﬂft( 1%,?.9-6-chloro-

ase o oun roma ate sa
3-phenylindan-biy1)aB,3-dimethy Ipiperazinium hydrochloride.
--chl oro- S- phenyl i ndan-1 -yO S*-di et hyl pi perazi ni um

Example 7a Preparation of crystalline base of Compound I from 6a

Compound I (9.0 grams obtained as described in Example 6a) was dissolved in ethyl acetate
(30 ml), and heptane (75 ml) was subsequently added to the solution. The solution was left
with stirring for 4-16 hours. In some cases crystallisation was observed, and the crystalline
material was collected by filtration. In other cases, crystallisation was not observed, and a
part of the solvent was removed by distillation. The distillation was stopped when
distillation temperature changed from the boiling point of ethyl acetate to the boiling point
of heptane. The remaining solution was left to cool to room temperature at ambient
temperature and prior to filtration on a water/ice bath. The crystallisation could be initiated
by scratching with a glass spatula or by seeding. The crystalline Compound I was isolated by
filtration. Yield 6,8 grams (74 %). NMR complies with the structure. Melting point: 92.4°C

(DSC onset temperature), enantiomeric excess according to CE is > 99%.
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hydrogen nal eate (9.9 grans), concentrated aqueous
ammonia (100 m ), brine (150 mM) and ethyl acetate

W@ 256/08d9%6 i s stirred at roomtenperature for 3PCTYDK2006/000088
The phases are separated, and the aqueous phase is
extracted with ethyl acetate,gnce nore. The conbi ned
organi ¢ phases are washed vvlt1 brine, dried over
magnesi um sul phate, filtered and evaporated to dryness
in vacuo. Yield 7.5 granms of Conpound | as an oil,

whi [ i dif t andi ng. NWR i ith th
ST IR P
PGB LIS PRGRE 1) 05,3 U, ey s s

Meltingt foéntL@2e3 o€ (DSE&nmiset temperature) and enantiomeric excess determined by CE
. ([(1i7?,3S)-6-chl oro-3-phenylindan- 1-yl)-3
1s > 9978 met hyl pi per azi ni um hydrogen chl oride as
substitute for trans-1-(( |i?,35)-6-chloro-3
- phenyl i ndan- 1-yl)-3 , 3-di net hyl pi perazi ni um hydr ogen
Exampki e. Ciared cteriNation mf thinelybtaliiee s of CofiiposindIt i Ng

from10. rapg of rar-I1-((li?,3S)-6-chloro-_ .
Th%?lpfﬁf@f{wi?h%gf‘aﬁf&wywaf bobipined Ry PoPgBeG 2T Aesgrped in Example 7a and
1 QF .
T O o SRR o XU TR S Bt Ryl Yo B Uicterized by
the dbotlawingdrefisctibes oipedkayl in theEXaRpy @ovddr ddaddogaml aethehdured using
t hyl,. acet a 30 M), .and _heptane (75 M) was
Cu S iAER el 3 HARRRESHS bl ol 912 14el &b P60 Quas
left with stirring for 4-16 hours. In sone cases
crystallisation was observed, and the crystalline

Thevay strilint basesfuctbe leckt £BSHythéindgrah icomespbndiag e thac af Bigure 2 and a
| 1i.sation s not. observed,  and a part of the

DS@:&%@% oviag ap eRdRraAmLyith Pasef phot P4i3°Ghe distil | ati on

was stopped when distillation tenperature changed from

the boiling point of ethyl acetate to the boiling
Thepoiystallife beset] avigaindd evaseantiydiong &l sélivan fees ab ghitigddo from TGA

opl to roomtenperature at anbient tenperature and

MAFSISor to filtration on a water/ice bath. The

crystallisation could be initiated by scratching with

a gl ass spatula or by seeding. The crystalline
Exa@opleOuPutphratiom ofsrysthlihetbasé of Compobond I fromh dricdeSBComposnd 1

froﬁﬁﬁbggg/ﬁcconpl ies with ,t he structure. Melting

Compound I (2.0 grams of crude oil obtained as described in Example 5a, purity as
determined by HPLC: 73% area, cis/trans ratio of 17/73) was dissolved in ethyl acetate (5
ml), and heptane (10 ml) was subsequently added to the solution. A part of the solvent was
removed by distillation, and the remaining solution was added a spatula of crystalline
Compound I (obtained from 7a or 7b). The resulting mixture was left at ambient temperature
for 16 hours. The crystalline Compound I was isolated by filtration.

NMR complies with the structure. HPLC Purity (area%): 98%, Content of the cis-isomer:

1%. Enantiomeric excess according to CE is > 99%.
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(DSC onset tenperature), enantioneric excess according
to CEis > 99% Exanple 7b Preparation of crystalline

whame/ogfoscConpound | from 6b Prepared as descr i bPe€ODKR2006/000088

exanple 7a starting with 9.0 grans of crude base.
Yield 6,8 grans. Melting poi?§ 92.3 0C (DSC onset
tenperature) and enantioneri ¢ excess determ ned by CE
is > 99% Exanple 8 Characterisation of the

CLAMMS al | i ne base of Compound | The crystalline base of

Compound | obtained by a nethod as described in
Exanpl e 7a and 7b had the X-ray powder diffractogram

. ( XRRRYyseBMdbdse ofF !tlﬁ:Ltro?np%ugg gg Y}?ﬁluﬁ]‘gﬁ @Eﬁ{g)ﬁég ?\Hg%'nsl lh& IR,3S)-6-

follow ng refl ections (pe

di fehleret3opteaindanre sl dimethylpip&akime. r adi at i on at
2-theta angles: 6.1, 11.1, 12Hl, 16.2, 16.8, 18.3,
18.6, 20.0. The crystalling base further had a DSC

t her nrogr am cor r espondi ng at of Figure 2 and a DSC
trace showi ng an endothermfw th onset about 91-93C.
The crystalline based obtai‘ged was anhydrous and
solvent free as | ggged from TGA anal ysis. Exanple 9
Preparation of crystd 76 Rase of Conpound | from
crude Compound | fron g e 5a Compound | (2.0 grans
of crude oil obtained &S déscribed in Exanpl e 5a,

purity as determ ned by Hpg 73% area, cis/trans
[\) 2

ratio of 17/73) was dissol n ethyl acetate (5 m),
and heptane (10 nml) was subseguently added to the
solution. A part of the solvent was repgved by
distillation, and the remai ning solution was added a
spatul a of crystalline Conpound |I (obtained from 7a or

s AR AR B S BSh oR A ST

Vm%oﬁé@oﬁ&iﬁgt@ﬂlaf bf Figadei 1on. NVR conplies with the
structure. HPLC Purity (area%: 98% Content of the
cis-isonmer: 1% Enantioneric excess according to CEis

> % MS 1. rystalline base of the conpo of

; oﬁ%ﬁ&%ﬁll}@%@ﬁﬁg% ],i, cihlalglﬁgepied_s ley( ?.IF?( _Rpwder lc’iﬂ’gactoglratm
obtained using CuK, radiation (A=1.5406 A) showing peaks at the following 20-
angles: 6.1, 11.1, 12.1, 16.2, 16.8, 18.3, 18.6, 20.0.

The crystalline base of any of claims 1-3, characterized by having a DSC

thermogram corresponding to that of Figure 2.

The crystalline base of any of claims 1-3, characterized by having a DSC trace

showing an endotherm with onset about 91-93°C,

The crystalline base of any of claims 1-5, wherein said crystalline base is

substantially anhydrous.

The crystalline base of claim 6,which is solvent free.
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chl or o- 3- phenyl i ndan- 1-yl) -3, 3-di net hyl pi perazi ne.
(I') 2. The crystalline base of claim1, characterised
whooansedsiRay powder di ffractogram correspondi NBCT/DKRV&000088
of Figure 1. 3. The crystalline base of claim1,
characterised by an X-Ray powyger diffractogram
obt ai ned using CuKal radiation (I 1.5406 A) show ng
peaks at the following 2Q angles: 6.1, 11.1, 12.1,
8. 16 Phe argstglling ®ag, of bRy 6f clafind1-7 4whdrbia @dmlsdtﬁhﬂllimﬂamﬁpunty of

, cterlzed by havi ng
C hefsT Ao B FBL S5hent et S et st By pemgbud brEPLC (area).
crystalline base of any of clains 1-3, characterized
by having a DSC trace showi ng an endotherm w th onset

0. abo"ﬁ]ae gysteldi@e bése atbardmgyts tay bf cleinbels® chbraaryis@f inahiins at least
sai stalli e base is substantially
an h%é?h ﬁaﬁ;‘ne"ﬁﬁgeaétr%s@m stalina ot 1espt U %y tallipg-ch i s

sol vent free.8. The crystalline base of any of clains

1-7, wherein Conmpound | is having a purity of at | east
10.9004 phamhasasticads@hpasitidnestpridBipthe crybtallitg Hasangf claims 1-9.

neasured by HPLC (area). 9. The crystalline base

according to any of clainms 1-8, characterised in that

111t Tie Bharh@8&kic0cd }ﬁfsﬁﬁinaéécbﬂ?nfst aF aﬁﬁ‘% %gwl{éln the enantiomeric

crystalline or at least 98 %cr I ne.
phaﬂvmelft(ilmpomldrmesut ldastn7@o gtrleast 18994, heast 9%t al lehAD6%, or at

ng ?ny of clainms 1-9. 11. The pharnaceuti cal
;ﬁ%s 7%n according to claim 10, wherein the

enantl oneric excess of Conpound | is at |east 70% at
| east 80% |east 90% at |east 96% or at |east 98%
12. 12 TMthﬂmCmmﬂijUWOSiIMpaeddrding ac etaichi rlQ bﬁ L1, aivierein  the

11, wherein t di ast ri c _excess
rfﬁ?ﬁ‘j goIperic exgesy %’rg(g?mg@% 1§ gg cagigif) 0. Jeast gggq aplsagt 95%, or at
or 18dst bgmst 98%

13.  The crystalline base of any of claims 1-9 for use in medicine.

14. Use of the crystalline base of any of claims 1-9, in the preparation of a medicament
for the treatment of a disease selected from the group consisting of a disease
involving psychotic symptoms, schizophrenia, anxiety disorders, affective disorders,
e.g. depression, sleep disturbances, migraine, neuroleptic-induced parkinsonism, and

abuse disorders, e.g. cocaine abuse, nicotine abuse, or alcohol abuse.

15.  Use of claim 14 in the preparation of a medicament for the treatment of

schizophrenia or other psychotic disorders.

16.  Use of claim 15 in the preparation of a medicament for the treatment of one or more
of: positives symptoms, negative symptoms and depressive symptoms of

schizophrenia.
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13. The crystalline base of any of clainms 1-9 for use

in nmedicine. 14. Use of the crystalline base of any of
W@k@b0s6986 9, in the preparation of a medi camenpPCT/DK2606©00088

treatnment of a di sease selected fromthe group

consi sting of a disease invoéting psychoti c synptons,

schi zophreni a, anxiety disorflers, affective disorders,

e.g. depression, sleep disturbances, m graine,

17.neutsd eptherystdiliaebasp dTienp 90 Blasily 13NFEh thE Pepattit®AAQ Bedicament
cocai ne abuse, nicotine abuse, or alcohol abuse.

e. g.
159f0EJ§]é€ weaterent of a Jiseapersgkecisd dpm dke evpupfcoasipingi efabezophrenia,

oSSR SRR SR R G e, e

nmedPgehgid Diserdet, [Shated 8y ¢Hic Dior@@Cal mi®iaen Bipolar disorder.
positives synptons, negative synptons and depressive

synpt ons of schi zophrenia.17. Use of the crystalline
bas ' I.Nn D ion of .a. .
18, R B o roofth Y sl e PRI Bapiipe of o diease

f r cifivo Ivinggsse tlibtieasy fipsdmd) §clifophedtii pRieBNdiorders, affective disorders,
Schi zophrenj form D sorder, Schizoaffective D sorder, ]
Del 41§ ¢iPaGsSIONs eere distuspanses, maigedins, inewplepbiededucediparkérponism, or

Ps i€ Dy sorder, al i a.ln hipolar disqgr . 18, -
A RS oI R oneRe PR Biding UG Lor UETPF e Somrising
gr oAtimiaBRSIngtd tgrafeutcallySeFastvé ALl 60 HRSHERENINE base of any of
synmptons, schi zophrenia, anxiety disorders, affective

di s@rigsrls?. e. g. depression, sleep disturbances,

m grai ne, neurol eptic-induced parkinsonism or abuse

di sorders, e.g. cocai ne abuse, nicotine abuse, or

19.al cDiieiabd $€claite 1P fordidagnamd ot 5d hidhth 6 other psychotic disorders.
therapeutically effective anmount of the crystalline
base of any of clains 1-9. 19. The nethod of claim 18

203 SRR} s SAPRCARLR, F oL 50BR SISk s grmvoms

OneneghtivesyenRbms pab ddpraseive Symploai¥tof scldg@ihratta. Sy npt ons
and depressive synptons of schizophrenia. 21. A nethod
for treatnment of a disease selected fromthe group

21.CON&1 3G Br treatment of a disease selected from the group consisting of
Schizophrenia, Schizophreniform Disorder, Schizoaffective Disorder, Delusional
Disorder, Brief Psychotic Disorder, Shared Psychotic Disorder, and mania in bipolar
disorder, comprising administering a therapeutically effective amount of the

crystalline base of any of claims 1-9.

22.  The use according to any of claims 14-17 or the method according to any of claims
18-21, wherein the patient treated with Compound I is also under treatment with at

least one other medicament.

23. A method for preparing crystalline base of Compound I, characterised in that said
crystalline Compound I is formed in a solvent, e.g. of ethyl acetate or heptane or a

mixture hereof, wherein Compound I has the formula defined in claim 1.
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Schi zophreni a, Schi zophreni form Di sorder,
Schi zoaf fective Disorder, Delusional Disorder, Brief
wosyehetose Di sorder, Shared Psychotic Di sor der PCEDE2006/000088
mani a i n bi polar disorder, conprising adm nistering a
therapeutically effective angynt of the crystalline
base of any of clains 1-9. 2 The use according to
any of clainms 14-17 or the nethod according to any of
24, cI allmes micBhall of wiedme DB, chrappsihg emystillisiag &) pieclpitation the base of
ound | al so u der treatnent wiith at | east one
ot h ?mﬂga}dcﬁr@m thepgo V%ltan’%gh g%PtFQ’Fﬁ aﬁdéﬁa@mh@g the solvent from the

cry, ¢ %mg%% , Characterised in that
sal t%?ycg?gft?ﬁgb%%o oun I'S formed in a solvent,
of ethyl acetate or heptane or a m xture hereof,
eln und | the formula defined in claim )
254" 1. o€ mﬁglo H&%mmo? or gﬂwbeelncsﬂasgﬁryera#@ecbe\fetomqnmquad Iis as
by m@amg deTkuanQ gase of Conpound | fromthe
sol vent, . heptane, and separating the solvent from

t he obt ai ned crystalline base of Conpound | . 25. The

26. o Pl BB pend ol B e R Ol AT .2,

26. Crystalline base of Conpound | obtainable by the
met hod of claim?23 or 24. 27. A nethod for the
27. manAifraethod ifcnrgthefmﬁmﬁa:mdmh@ of, CodnpoimdBtwiloich ewsthed s@fprises a step
st ep, wherei n Conmpound | converted to a crystalline
f r SENPHB - PRPEY &ﬁ‘aWPrte 3 ehystaltingftngrhass ohgemppwnd I, wherein

! OrCithg 8118 el Bl b8l B1aille. Method of cl aim

27, further conprising converting the crystalline base
of Cbnpound | into a salt of Conpound I . 29. A nethod

of .glaim?2 rac d in that the base of
28. Corffisamition; of SBimrt bolater SPBETHNE AoBYCIHIRE Y Srvialiinge base of
f OrdRm QR A5&b 2 ¥%ak 87 €6 j sed one or nore tinmes,
and tntlwen transfae?r ed |@gﬁléd salt of Conpound | . 30.
The met hod of claim 29, wherein said base of Conpound
t f
|1§ me%hod orfe ﬁa %n c%algag’%rlsed in that the base of Compound I is set free and
precipitated in crystalline form, optionally re-crystallised one or more times, and then

transferred into a salt of Compound I.

30.  The method of claim 29, wherein said base of Compound I is set free from a crude

salt or crude mixture of Compound I.

31.  The method of any of claims 27-30, wherein said crystalline base of Compound I is

obtained according to the method of claim 23 or 24.

32. The method of any of claims 27-31, further comprising making a pharmaceutical

composition comprising Compound I or a salt thereof.

33.  The method of any of claims 27-31, comprising the step of methylation at the
secondary amine of Compound I to obtain the free base of the compound of formula
II.



10

15

20

salt or crude m xture of Compound | . 31. The nethod
of any of clains 27-30, wherein said crystalline base

wo@Roocosgeand | i s obtai ned according to the nePdDOKeGH06/000088

34.

35.

36.

37.

38.

39.

claim23 or 24. 32. The nmethod of any of clains 27-31,
further conprising making a pharnaceutical conposition
conprising Conpound | or a salt thereof. 33. The

nmet hod of any of clainms 27-31, conprising the step of
nmet hyl ati on at the secondary am ne of Conpound | to
obtain the freeybase of the conpound of fornula
I1.(11) 34 \The hethod of claim 33, wherein the
conmpound of /fo la Il is precipitated as a salt. 35.
The nmet hod &f aim 34, wherein the forned salt is a
succi nate orNa nal onate salt of Conpound I1. 36. The
met flod arty of clains 33-35, further conprising
aceut i cal conposition conprising

or a salt thereof. 37. The free base of

t he compound)af fornmula (1) [Conpound I

trans-| -((\ - 6-

chl or o- 3- pheay)1 ndan-1 -yl ) -3, 3-di met hyl pi perazi nej,
which base is in a gplid form wherein formula I is as
defjned in claim1l1l. 38. The free base according to

cl at if msthodaeslainn 3L avkerein thecommepnd of formulad i precipitated as a
basgjtof Conmpound I . 39. The free base according to
claim 38, characterised in that it is at |least 90 %
crystalline, at least 95 %crystalline or at |east 98

% stalline. .
Clrl‘}é method of claim 34, wherein the formed salt is a succinate or a malonate salt of

Compound II.

The method of any of claims 33-35, further comprising making a pharmaceutical

composition comprising Compound II or a salt thereof.

The free base of the compound of formula (1) [Compound I, #rans-1-((1R,38)-6-
chloro-3-phenylindan—1-y1)-3,3-dimethylpiperazine], which base is in a solid form,

wherein formula I is as defined in claim 1.

The free base according to claim 37, wherein said solid comprises crystalline base of

Compound I.

The free base according to claim 38, characterised in that it is at least 90 %

crystalline, at least 95 % crystalline or at least 98 % crystalline.



