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WO 20061086986 PCT/DK2006/000088 CRYSTALLINE BASE OF

Wé%@a@-ﬁ%ﬁ (1R, 3S) - 6- CHLORO-3 - PHENYLWDAN-l-YL)P@D, K2006/000088
-DIMETHYLPIPERAZINE The present invention relates to crysta]ﬁlne

base of trans- I-((IR,3S)-6§§ -3- Eg%l(y -
1-yl)-3,3-dimethylpiperazi %ﬁ%ﬁ ' é&?bgge, the use of said

TrasesA the mrepprstioHRbR el HHRNBLINDAN-1-YL) -3 , 3-DIMETHYLPIPERAZINE
I-((IR,3S)-6-chloro-3-phenylindan-i-yl)-3,3 5 dimethylpiperazine,

formulations aof such salt.and the.medical of s ;& or salt, in .
R T PSR O SUR DAL T LR B> Phenylindan-
1-yipgchdinaimipiorreinB A GCGROIIMD I 20 \badd] DR The edimpalingise in the

which is the subject of the present inventjo und |, trans-1-
PIRERANR 5 cHoro & phERindah 1- A8 o e PR Rden- 13,5
dirgethglpipmtzint {Yrridistich{|pfGonhpsain drdade satiditaé neef afehidibasa or salt, in
fumarate salt and a maleate salt, are described in PCT/DK04/000546
P B £ s AR S OF RGBS AL RE FREAB S ymptoms.
have found that Compound | displays high affinity for dopamine (DA) DI
r r I Ifal adrenoceptors. Furthermore,
Bﬁ%@@%@&ffﬁmﬁiﬁggomst at dopamine DI and D2
TheeeepipbsndNatdtheiotciinsabitt? afegrpiaiseAs fuvtheionesCabedind I, rans-1-
PCT/DKQ4/000546, C ound ] is,a relatively weak jnhibitor of
«@»@kﬁ@ﬁ%. e &%ﬁﬁﬁ*iﬁ% 5@&%@8%?5 o el formula 0

relatively low effect on the QT interyal in H rabbit model (i.e. reduced
potential for introducing drug-induced Q&’l’ interval prolongation and
appearance of fatal cardiac arrhyth ia?orsade de pointes (TdP), in

humans). Additionally, the S-HT2 antagonjstic

@

Compound I and salts thereof, including a fumarate salt and a maleate salt, are described in
PCT/DK04/000546 (WOG5/016901).

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 fo 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 huméns). Additionally, the 5-HT, antagonistic
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WO 2006/086986 PC /DK2006/000088 2 activity of Compound | suggests

wdhabéempeund | may have a relatively low risk of extrapyramiglglgieiRiosco00ss
effects. The properties outlined above, e.g. binding assays (including alfal,

DA DI or D2 receptors), 5 efficacy assgys (including DA DI or D2, or
serotonin 5-HT2A receptors), CYP2D6 inhibition and QT-interval may be
determined as described in PCT/DK04/000546, cf. in particular the

activitya pipledmpenns patfeges ahatieomnaindidn mat 6y fisfatively low risk of

extBGTIO4/000346 Further, the inventors have found that Compound | did
not induce dystonia when tested in to pigs sensitized to haloperidol,

indicating that Compound | does not possess EPS (extrapyramidal

még@p&ﬁ&@&{ﬁﬁﬁé&léﬁé@?@é% émmaﬁ%ﬂa{&aﬁg&@éﬂ%%Migﬁéﬂ%@m

following medical uses of Compound I: a’disease inthe central nervous

effiggeyassaisdingifgipeyleAosis oFanicetartenkizbpientaceyro SRR DS nhibition

and" GG A9 rb@%&?!ﬂ%&&@@é&’dﬁ%&’ﬁ%@@‘i’ﬂﬂ?ﬁﬁ@gﬁ%"’%@% particular the

psychotic symptoms, such as, e.g., Schizophrenia, reniform

“Explapideiccboni peatid e Diterapplicwbnsionat Dot dor IBHeDESANBHE46.
Disorder, Shared Psychotic Disorder as well other psychotic disorders or

diseases that present with psychotic symptoms, e.g. mania in bipolar
Furtheorther invderiete duritsetpimdhthaiseonf@umbduind hédinbmambrtafiambietytested in
. di flect Iserders: i i epression, sleep disturbances
D e R I T R TGS O e e
(extrbpeaisd hphabuses Janshotiseflabilgs didorers. As indicated in
PCT/DK04/000546 a group of compounds structurally related to
Compound 1, i.e. trans isomers of 3-aryl-l-(1-piperazinyl)indanes
PCE/IDE/ () 34 $hdeBoribred/ tie3fphisitimg  2BdiEsheigipefaZinepinmdnns hibesse in the

cen%e cribed isn SEP 638 07?%58 essoct ali.sin.J. Mﬁ. hemgjﬁ-%ﬁ% 38, "

G438 R WQUSHB. ogeddIn J5‘rdglig|u}2| éu A R e (e.g. positive,
neg@ties)isidy of lddpipestrino Bybanylndatheaditdisiatat, S0mPaisnesitic symptoms,

998, ISBN -8803#8-%0-% r_example, an epantiomeric_pure , )

L A ) A —.
Delusional Disorder, Brief Psychotic Disorder, Shared Psychotic Disorder as well other
psychotic disorders or diseases that present with psychotic symptoms, e.g. mania in bipolar
disorder. Also described is the use of Compound I for ireatment of anxiety disorders,
affective disorders including depression, sleep disturbances, migraine, neuroleptic-induced

parkinsonism, or cocaine abuse, nicotine abuse, alcohol abuse and other abuse disorders.

As indicated in PCT/DK04/000546 a group of compounds structurally related to Compound
I, 1.e. trans isomers of 3-aryl-1-(1-piperazinylindanes substifuted in the 2- and/or 3-position
of the piperazine ring, has been described in EP 638 073; Bogess et al. in J. Med. Chem.,
1995, 38, 4380-4392 and Klaus P. Begese in "Drug Hunting, the Medicinal Chemistry of 1~
Piperazino-3-phenylindans and Related Compounds”, 1998, ISBN 87-88085-10-4I. 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
Begese et al. in J. Med. Chem., 1995, 38, 4380-4392, see table 5, compound (-)-38.



it has an N-methyl group instead of an N-hydrogen on the piperazine has
been disclosed in 30 Bogeso et al. in | Med. Chem., 1995, 38, 4380-4392,
see table 5, compound (-)-38. 3 None of the above references apart from
PCT/DIC041000546 disclose the specific enantiomeric form above
N éCompound I) or medical use thereof, The trans isomer in the form_ of the
one o

atsmabowt Csfrsaerd ?ﬁ’é‘&ni@%irgQWMQQQ%amemﬁtéﬂ‘?dﬁc
enanﬁon%@ﬁc SRS O CHRRANAT ) thEROASHE tRtrdBR) THSabd 186nel #Pthe form

8, 4380-4392 while medical use of Compound | or its correspondin

of the rpgemwiateisGomaesdidets. eRnJBdirgatis disrintetnisd P&%e%%eﬁéé%diﬁﬁ the
synthesid G HREPEHAA00A H (BHRQR/A1 6908) . SUMMATRXmID foliest AEnentothsee ivhile

provided a crystalline base of the compound of formula (IS,.Com ound I,

medical ysnof CEIRBDYLE-onitr 60BpRORAIRETACRYIS, 1 8h SeRpRserdamepqynd I as

interrehiat b ARAREIEHSPE LR BBY LM E/fiRgegram obtained using
anmwﬂzet]?kafraé?ation (k=1.5406 A), that exhibits peaks%gﬂ%re following
SUMMARNYles: 6.1, 11.1, 12.1, 16.2, 16.8, 18.3, 18.6,20.0. In a second

aspect, there is prqvided a pharmaceutical composition comprising the
In a firstaoReaHiHIE S RedSE T S0 ﬁ%eaofﬁl’& R 88‘(‘,“[‘1’18? qe%f%ﬂﬂeﬂwowd
1, rrans-Us€10f ske-enistatinephasetiad efindd nbaiecih thepgreparation of a
medicament for the treatment of a disease selected from the group

consisting of: diseases involvin psyéhotic symptoms, schizophrenia,
anxiety disorders, affective di B sleep disturbances, migraine,

) a@

N

neuroleptic-induced parkinsonis abuse disorders. 3a

@

characterised by an X-Ray powder diffractogram obtained using CuK,; radiation (2=1.5406

A), that exhibits peaks at the following 26-angles: 6.1, 11.1, 12.1, 16.2, 16.8, 18.3,
18.6, 20.0.

In a second aspect, there is provided a pharmaceutical composition comprising the crystalline

base as defined above.

In a third aspect, there is provided the use of the crystalline base as defined above, in the
preparation of a medicament for the treatment of a disease selected from the group consisting of:
diseases involving psychotic symptoms, schizophrenia, anxiety disorders, affective

disorders, sleep disturbances, migraine, neuroleptic-induced parkinsonism, and abuse

disorders.



In a fourth aspect, there is provided the use of the crystalline base as
defined above in the preparation of a medicament for the treatment of a
disease selected from the group consisting of: Schizophrenia,
Schizophreniform Disorder, Sghizoaffective Disorder, Delusional
Disorder, Brief Psychotic Disorder, Shared Psychotic Disorder, and mania

In 2o RHIPIRLLISHEESs IR A ARRRElNRERIS REMMIE 868 WAt dUbove in the

preparing crystalline base of Compound | as defined above,

PreRafariaBteria i dicameansArd iy SealiRent Bhastitsa JE'SEITALEPH HeSRURCTASisting of
i e ' id h u ; tusional
Sch%zg)r@ggﬁfna% ﬁ%}aﬁ\%%ﬁrhiﬂ{)% e & methagd oy ihe-marRuBEYFRY, Ohelusio

g the formula as defined above, comprising a step
Disntiereiriet Rgyohetet IDisouterc Bbdresi Perpbetivrioipuienh 488 sransnp Sipplar
dislhlféra seventh aspect, there is provided the free base of the compound of
offula () [Compound I,

traps-1-((IR,39)-6:chloro;3;phenyli -l-vD=3,3-di [ i
R R
deIDRPANVING ShEiyurestd Shibaissaid Xeyaipiioadenaittadiosianmet ip a solvent.
crystalline free base of Compound | (obtained using CuKc g radiation).
Figure 2: Shows a DSC thermogram of a crystalline free base of

In Contosmst Hhthisr rievidkdiomphoR dre Sraraauiasivdng the ERamprEhaving the

forRRIVs LRIA %ﬁ@e‘?& R IQ&EQ%M%BWL@M the ¢vetBAES to a crystalline
disclosed in PCT/DK04/000546 Compound | was obtained as an oil. It has

frepbaphebh¢BwaEhat the free base of Compound | can be obtained as a
crystalline product which is a favourable solid form of Compound | both

for the manufacturing process (e.g, handling and processahility pr t]
I G R ETE B A IOl AEE 0L TORROIRN3h [ Urolemround L
raRysicaRary)-ehamicas plepsttiesofiselids Atimeduilsddorifeirmutitiord above, in a
sogg rfglgnsl.es)' 3b

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1: Shows an X-ray powder diffractogram of a crystalline free base of Compound I
{obtained using CuK o, radiation).

Figure 2: Shows a DSC thermogram of a crystalline free base of Compound

.. Further details for the figures are revealed in the Examples below,

DETAILED DESCRIPTION OF THE INVENTION

By the methods disclosed in PCT/DK04/000546 Compound I was obtained as an oil. It has
now been found that the free base of Compound I can be obtained as a orystalline product
which is a favourable solid form of Compound I both for the manufacturing process (e.g.
handling and processability properties in general are improved) and for pharmaceutical

formulation (e.. uniform physical and chemical properties of solids are required for
formulation purposes).



Furthermore, it has been found that an efficient purification of Compound |
may be obtained during the manufacture of Compound | by crystallisation
of the base, and thereafter op§|8nally forming a salt of the base. During
the synthesis some cis diastereoisomer of Compound I (i.e.
1-((1S,3,S)-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. substantlally reduced by premiltatlon

Furthpmneresyk s hesL00mst thed Afh SR T FRRAMEFATOR: T dgnay be obtained

dmﬁggme'szﬂ%fdéaﬂeﬂaﬁ% fplected, yc@Pséeﬁlsdﬁoﬁiga!fltiﬁ@twasehaﬂ@edmaﬁer
by crystallization of thef ase (cf.' Example 9 where other impurities

optignaistHoepinsomerbrl ﬁés&a;se froRFinghe REbEss soms g eiRstereoisomer of
COI@%IA@ K¥0864009@§% ﬁ"s%}ﬁ&%ﬁﬁ }ﬁiﬁm@m m&i?nﬁyaﬁﬁm) may
in the form o ble'f

difficuit to obtain solid Compound salt suita
fomphamnammw o ihufinm predyck m@@m@y pregdhat shedfingl content of
czs—-igﬁ%oo | Baving @peltgetingasioigh Gt Pepvagn eBfithe base of

ound 1, even upon recrystalllsa n and/or which are not
Cortpimg &r Fartbesmiorss EICHGURn S inaga &yt mmmé,m\ge figderted by HPLC,

n
is s ﬁﬂ?ﬁr e b%nts%ﬁgﬁr%%%%%a%i %%(%érﬁ%%ﬁ I'is char C?G%Sgé} ere other

mpbymeﬁzthambmenmmgx) am eduesddoemeyMifttadtbgram corresponding to
that of Figure 1 as measured using CuK..1 radiation; (ii) an X-Ray powder
diffractogram obtained using CuK.I radiation (7,,=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;




i0

15

20

25

15 (iii) a DSC thermogram corresponding to that of Figure 2; (iv) a DSC
whBsaig¥eng an endotherm with onset about 91-93C; (v) substanfialienoooss

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). 20 Described

differently, the invention relates to the ffee base of the compound of

formula (I) [Compound I,
In wamisab{ (@RHESh6 iohtonor8 iptveriplimdah4t yt)i8 Effiontithy Iizénaxilié|Gompound I in

splid fo referably in a,solid form ¢ rising crystalline free b of
B Y B e o B G0 e PR Gl o e
a S0t %fcetaiimedal leastS vellydidilind 2boohadteast 981% trstedinéhe acid and
coflte faloping.embodiments desarbed pelowforythe cnsialin Bas80f. 1vents o

@éjmpourfdel, P PRethod 8 manu?atﬁ?hng, Bﬁérmaoeﬂ ica ‘é%%ﬁ%%ﬁ%‘hé? Ve
waee thahk\W§:2006/086986 PCT/DK2006/000088 5 uses, such as use of

the free base of the invention in medicine, and methods of treatments is

meant also to apply to the solid free base of the invention as further
Thas Hedimentofréhecinventiaanlinsfsassed Gengioutidd @oamidalicbébdsm). in

connection with Compoung | refers to any solid form of Compound |

exemplified by crystzﬂ\Feljorm and amorphous solid form as well as

mixtures thereof, in contrass, e.g., to Compound | in the form of an oil. As

used herein expressions like "characterized by the X-Ray powder

diffractogragy shown in 10 Figure (1) as measured using CuKal* mean the

crystalline formypf Compound | having an X-ray powder diffractogram

substantially sim Figure 1, i.e. exhibiting an X-ray powder diffraction

pattern as exemplified i§y_that Figure and measured under comparable

conditions as described ein or by any comparable method using CuKal

radiation, such that ma of analytical variations are taken into

consideration. ey

8

In further embodiments, the crystalline base of Compound I is characterised by one or more

of:

(i) an X-Ray powder diffractogram corresponding to that of Figure 1 as measured using
CuK s radiation;

(ii) an X-Ray powder diffractogram 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;

(ii1) 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, trdns—l-((le S)-6-chlore-3-phenylindan-1-y1)-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 I", i.e. method of manufacturing, pharmaceutical compositions, medical
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15 That the crystalline base is substantially anhydrous and solvent free

whNE@EHE judged from TGA analysis, e.g. as described in the-Examilosooss
herein. In one embodiment, the crystalline base of the invention is not a

solvate, i.e. the crystalline 20 base of the invention does not contain

crystal bound solvent molecules. The compound of formula () in racemic

form may, e.g., be prepared analogously to the methods outlined in EP
us@38iRsand if BodesobesahizhMedeCimnis 1895188, qmigaedm af39atments is

mJa‘%l%éY?d L%ya % r&%"% l%rh%f tﬂgﬂ%tgﬁ,@]g% L for é@{i?ﬂﬁnts of the

dlaste erlc Salts thereb e enantiomer o
invemilGoempound |. Alternatively, Compound | may be obtained by a method
as described in the international patent application PCT/AK04/000546,
i.e. from enantiomeric pure V, i.e. compound Va
AS(aﬁﬁﬁpﬁénhkbmt&mh‘mﬂﬁl@ﬂan oh, senbelimn) withrsoyrahivd Haseflre to any solid

foII orm?lél(?o % onfl tion. WO 2006/086986
frf OB 0P LG B4 RS TSV gl form o el o

mifcmmlﬁném)?, uecaismswmgqmmmaﬁbhm@td fein{\vé prbofls indicated

above during the synthesis some cis diastereoisomer of Compound 1 is

formed as an impurity. The cis form of Compound | may alternatively or
Asaddidihesdly, exgesbionsdile Veblzbyc preaipitatithe of-Raujiabidesdlfoidhgram shown in

compound of form Ia Co d 1, e.q..HCI or a.salt of an organic ac
P Lo AT MRCER0 Rlea g S FhRer CRRoREE having an
X-ray powder diffractogram substantially similar to Figure 1, i.e. exhibiting an X-ray
powder diffraction pattern as exemplified in that Figure and measured under comparable
conditions as described herein or by any comparable method using CuKoe, radiation, such

that margins of analytical variations are taken into consideration,

That the crystalline base is substantially anhydrous and solvent free may e.g. be judged from

TGA analysis, e.g. as described in the Examples herein.

In one embodiment, the crystalline base of the invention is not a solvate, i.e. the crystalline

base of the invention does not contain crystal bound solvent molecules.

The compound of formula (1) in racemic form may, e.g., be prepared analogously to the
methods outlined in EP 638 073, and in Begese 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
((18,38)-6-chloro-3-phenylindan-1-0l, see below). Compound V has the following formula

(V) with cis configuration:
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salt of the compound of formula (1), optionally followed by one or more
wiEsshaialisation. 10 Broadly speaking, the crystalline base OE’QP}BR?(H)%%GOGSS
I may be prepared by crystallising the base of Compound | from a
solvent, i.e. a suitable single solvent or a suitable mixture of solvents.
Accordingly, the term "a solvent” as used herein include both a single
solvent or a mixture of different solvents. It is understood that the solvent
may comprise water as the 15 case may & 'e.g. about 0-10% water.
Compound | may be prepared usiig tethiads known in the art, such as
those described herein. By way ot.gen rﬁo uidance, Compound | may be
mixed with a suitable solvent which may ke heated to facilitate the
dissolution of Compound 1. Preferred temapergtures in this regard 20 may
range from about 30C to the boiling point he reflux temperature) of
the solvent or solvent mixtures. More preferred(temperatures may range
t 60C.to boiling point of the solyent.. The resulting mixture of
oA A R e O R Sl Rl s tmon
crystallisation, The mixture is preferably c@bled (i.e. including natural
cooling to ambient temperat nerature, which ranges from,
e.g., about WO 2006/086986 PC /000088 7 minus 20C to about
20C, e.g. to ambient temperatureFfie precipitated solids may be isolated
from the cooled mixture by for example filgration or centrifugation, and if
necessary washed with a suitable solve as, but not limited to, the
solvent employed for the crystallisation, & r 3 at ambient pressure or
"in vacuo" at ambient or slightly elevated 5 temﬁg% ature, e.g. under a
nitrogen purge. Seed crystals may be added to any crystallisation mixture
AsQprom tebcc%s{%allisati%l. A0ﬁordin ly, the invention in a further aspect

X R S S fifs S BSISEE B RIBRR S8 SrrImPPkRh s formed

relates to d
as methgeithe. CTystallinéohasefof Giaponadrdhis falmed iRy oS, eg., be

of e'g])él acetate, or. hep}ane or miX{ure hereof. In one embodiment, the
removed by precipitation of a suitable salt of the compound of formula Compound 1, e.g.

(~

) d

HCI or a salt of an organic acid, such as an organic diacid, e.g. a fumarate salt or a maleate

salt of the compound of formula (I), optionally followed by one or more re-crystallisations.

Broadly speaking, the crystalline base of Compound I may be prepared by crystallising the
base of Compound I from a solvent, i.e. a suitable single solvent or a suitable mixture of
solvents. Accordingly, the term “a solvent” as used herein include 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 o 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 Compound is prepared by crystallisation of the base of

W%gmgfaggygé from a solvent, e.g. ethyl acetate or heptane or %%%&8&090988
t

ese, and separating the solvent form the obtained crystalline e of
Compound I. 15 The invention also relates to a method for the
manufacturing of Compound I, characterised in that the base of
Compound | is set free and precipitated to obtain the free base of

miggmibentp | shary eihesiprmo, expdidmlipreperystedliStict qreciyimeesolids may be
sl en tr inta a salt of C oundl. Inone . .

s e e T G A —
washsdevifixtarsshigorspuentdsiiche tdnum soudanitbdure ithéhisl2Oncami@kiyed for the

t ixture comprises impurities, e.g. the djastereomer of
Gr%]tg r%%%tg}n% %’Hgngd}%cgr%% p%ﬁﬂr;lﬁg &)°an deu%rreé%t‘é%ygac%gﬁ?%, ik ﬁ%lghﬂy elevated
terpssitbueocrgmunder Bhatorgete pmpdufesiaysheabepasatecthditetly fomihgallisation
.;gggt' mixtyre, or.the crude reaction mixture may have been subjected
IIMto SO#}; fﬁﬁg#%8Wﬁé§ﬁ8#}%Ccordingly, the invention also relates to salts
of Compound | obtained by a process comprising the steps of. (i)

crystallising the 25 base of Compound |, and (ii). forming a salt from the .
A R DA A e Al oo R ovstaline
basigel I€labepetad niethdicfonthihddaheiagianmeiibie ol 0vingeemPesIHeimed in a

of formulay rans

4-((1R, . .
o et SRR ISPRS 2 A 65, Bosefpbdiment.
crylifabiing sadt GeCeofpNOIA06P8RATH Py JIK2006/0PHR88% 8 (EMtddhpbund I from

ising the step of methylation at the secondary amine of
a s@gﬁﬁxgguglcgerﬁ}% ngg%gz}f?? %@ne or a¥nixture of these, and segarating the solvent form

the obtained crystalline base of Compound L.

The invention also relates to a method for the manufacturing of Compound I, characterised
in that the base of Compound [ is set free and precipitated to obtain the free base of
Compound I in crystalline form, optionally re-crystallised one or more times, and then
transferred into a salt of Compound I. In one embodiment, the base of Compound I is set
free from a crude salt or crude mixture of Compound I. The term crude mixture in this
context means that the mixture comprises impurities, e.g. the diastereomer 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 I [zrans-4-((1R, 3S)-6-chloro-3-phenylindan-1-y1)-1,2,2-trimethylpiperazine;

Compound I}, or a salt thereof,
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base of Compound Il, and alternatively precipitating said compound as a

weMbhowhsisih Compound | is produced according to a method Qf k2006000088
invention as described herein, i.e. in 5 particular comprising a step in
which Compound | is converted to a crygtalline free base of Compound I.
The synthesis of Compound Il from Compound | is described in
WO005/016900. The sgjt of Compound Il may, e.g., be a succinate or a
malonate salt, e\g. & hydrogen succinate salt or a hydrogen malonate salt
as described mﬁ(’) /016900. In further embodiments, Compound Il or a
salt thereof mayssubgequently by formulated into a 10 pharmaceutical
com%qsition. ThL_ﬁ, in further aspects the invention provides the following
embodinggnts; talline base of Compound | obtainable, in particular
obtained hod as described herein; a salt of Compound |
obtainable,in paicular obtained, by a method as described herein, e.g. a
15 fumarate or azmajeate or a hydrochloric salt of Compound I; a
pharmaceutical position comprising such base of Compound | or a
salt of Compound T"obtainalple or obtained by a method of the invention;
and the medical uses as described herein for these Compound |

copsiietshoctTmeprsertrsivorCbaseandatindivateof Goinpdiltol vsehthasthe free
baét RPRITRAGHIHICA!. aﬁfQﬁégﬁgb’elgéﬁ%?sﬁtgﬁl}%%@3%%%%&%%@%%% Orein

pharmaceutical composition of t ase of‘Compou ora
Cogapognehieisrivertiert acoenthiseitth nethohofdhstionentismaasndosetitiedherein, i.e. in

aAesRtablecatrder, filleror di The invention alsq relates tg.the

P medicaIQuSH?% of s%%é@éﬁyﬁgﬂ#%%eﬁg%%e%g}%al ot %ﬁ%vi%r\?%%i%ﬁc s&a Hinfree base of

Compnpodtiors, syythisitiof Geapnent Bf fodisEasginuid dedtsatibedious

WEYS Bglugi 06/086 PCT/DK2006/000088 9 ps cll'né)sis, in
P L e e T

hymn@pa@t@wmpm@mmmmmwmerinsmzsart@ewe_In

for R R B B PH S RNEES B SRR SR ) ROl o o

pharmaceutical composition,

Thus, in further aspects the invention provides the following embodiments: crystalline base
of Compound I obtainable, in particular obtained, by a method as described herein; a salt of
Compound T obtainable, 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

produets,

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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disorders or diseases that present with psychotic symptoms, e.g. mania in
whipgiandlisgrder. 5 The present invention also relates to use obepi006/000088

crystalline base of Compound | or a salt of the invention, for treatment of

a disease selected from the group congisting of anxiety disorders,

affective disorders including depression, sleep disturbances, migraine,

neuroleptic-induced parkinsonism, cocaine abuse, nicotine abuse, alcohol
psygbosis. andativedan echivepbrdiiardiepthandispasterieh Brimgoptinebntictypmptoms, such
as, RgSeRLiyaaN c Qiae IDAMAUAL IERAINERANARAGL [0de,. Detusional

DiSorder, Schizoaftective Disorder, Delusional Disorder, Brief Psychotic
DispotderddirishBesehptigcRisiu ddisobderedr Rsxehwiic Hiistadaiswrdee]l other psychotic

O A et 4 B e M IR B dsonder

embodiment of the invention relates to a method of treating positive
ThEYRBIRMARhASIAGP RN KARPESIRG A miNFle g fostapsuliedly
S R O R AL e g BB st of
theiinsmtion, fnditasmenilvddidisensefstiectad dmtivrhe pteptooasivttigoof ehxiety
dislL ting peqativ tam fscI%izo hrenia,comprising administering a
e R BRI
newalepfithiadirmed ptickinécfusthec@mibo dimen it thiednbesticiadlatedtscand other
thaod f treating depressive symptoms of schizophrenia comprising
1SOrgers. . . .
ministering a therapeutically effective amount of 25 the crystalline base
of Compound | or a salt of the invention. A further aspect of the invention
relates.to a, method. of treating mania,and/or maintenance of bipolar .
I R D Ao G o TRl At TRl treting

Sclihephysiditine Déseded, Conpeiifidiiar Risalfl of, Delinventlddisdfibm, theef Psychotic
. present.context, in particular for the phar eyticg] uses, it is understood, , . .
D Al SRR B P Yer A ARG i sinistring
a theonppoticydly, dfitntine aompauntiiis wlatilblyestaseashemigadiyndulesr a salt of the

. \preferably the enantiomeric excess is of at least 60%, at
mvention.

aburé1
a

A further embodiment of the invention relates to a method of treating positive symptoms of
schizophrenia comprising administering a therapeutically effective amount of the crystalline
base of Compound 1 or a salt of the invention. Another embodiment of the invention relates
to a method of treating negative symptoms of schizophrenia comprising administering a
therapeutically effective amount of the crystalline base of Compound [ 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 [ 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 sterecchemically pure, preferably the enantiomeric excess is of at least 60%, at
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WO 2006/086986 PCT/DK20061000088 10 least 70%, and more
wiSIgkaiRheat least 80% (80% enantiomeric excess means that,{be £ata, 9fass

lto its enantiomer is 90:10 in the mixture in question) at least 90%, at least

96%, or preferably at least 98%. 51n a Breferred embodiment, the

diastereomeric excess of Compound | ik at least 90% (90%

diastereomeric excess means the ratio of Compound | to cis-
least( (188 3nd wwhtorprFersbénytibeish 3034 803 dimethyimpierazinss im@mSfhat the ratio
ofl.?acfﬁt 1‘?? G l)?ﬁecit R796: 1Y lt?lgsﬁli%ﬁg{%' i A féjsr’&g% a rfeea%tt (HO%e at least 96%, or

invention relates to a méthod of freatment as describe herein, wheremn
prefiergidiiehianstzi8%with the crystalline base of Compound | or a salt of the

invention is also treated with at least one other medicament. A particular

relevant embodiment in this connection, is treatment with other
Inmgdidemed rasibainyanie thbalissdiopr®yYie 2R6:er of Basphadigsuckeast 90% (90%

. tial. In a suitable embogdiment, the.other medi ntis
A D R TRBRP L o 6 e TR -ctloro-
phengdiadlimelbr3dé Srdirselbpibiherdrive i &) phadeac QéabedsaposSition or at least
98% the invention for treating a patient suffering from schizophrenia or other

psychoses who is also treated with other medicament(s), e.g. where this

other medicament is an antipsychotic. 20 In another embodiment, the

invention relate the use.of the crystalline base of Compound 1, a sal )
& R B e R TI AR EC e BTOUAR e oed herin,
witeesitirthcappiztie nestedexint frenrgohldaphbessiafaC aterpadchosesMiiens invention

. a,substance abuser, e.q. of alcohol or narcotjcs. 25 The crystalline base L
o G ETNOR orehe Saf PR SATOAT o AREURHLBC R cbodiment in i
conineofiostisnredttheninwirhtiohdn ayebie ateninisterethistabyliSEd A CWRYBDor at least

orally, buccal, syblingual or parenterally, and the compqund or may be | ,
haﬁ?é%éﬁfgc?me Lisg‘?tgb’m%ﬁ? ?&?%gﬂwa &ﬁ%&#&ﬁdﬁ?@%ﬁhgﬁiﬁrweﬁpsychotw-

Adesraingabies ceanstilasn D avislesStS Y PEscS AP IR Afstalline base or a salt of the
invention or pharmaceutical composition of the invention for treating a patient suffering
from schizophrenia or other psychoses who is also treated with other medicament(s), e.g.

where this other medicament is an antipsychotic.

In another embodiment, the invention relates to the use of the crystalline 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, ¢.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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dispensions, or parenterally in the form of dispersions or solutions for
w@jﬁﬁ,t&%(;;%one 30 embodiment, the crystalline base of the iny,%qtjﬂﬂi'&(] /000088

administered in the form of a solid pharmaceutical entity, suitably as a

tablet or a capsule. WO 2006/086986 PCT/DK2006/000088 11 Methods

for the preparation of solid pharmaceut]f al preparations are well known in

the art. Tablets may thus be prepared by mixing the active ingredient with

Meshadaforabrpeaperativaref splidditiermecantical ipsepmretivyscomprdbkinoming: the art.

' ' letti ' les of.adjuvants, fillers
e e A TR A SR Pa SR, e

anddileiniacrsbeubaenisindly sorbiusistiig Ay magnesium steacaienielslitting machine.
ExQGINSE o RS AR Ane like. er adjuvant or additjve.such
Xcolog?urinbgs, éroma,’ presrervact,"ﬁé/i(}e}éx,g)][tle?tsc}c%l%gli f}“ S50 be Uset p}%?/ic égliﬂsaef com starch,
potrley deechordagtaiblemvitinitiol actibddhgabuientsnégreaitioulsteatiae: fagdbitine, lactose,
formulat c d,gi t '@ invention may be prepared by direct 10 .
gucohprei@ﬂﬁl}%i‘%( m%%%c:wa ﬁ‘.&%ﬁ%&fﬁ%‘%ﬁ u%%r%%ﬁg)ouﬁl gﬁdfﬁeg}ﬁsp5?sewatlves’
etegieashadso Altaedtiveidedwisttghey et ecmzatitdlt gitnlate héGagrpdivng. |,
optionally in admixture with conventional adjuvants or diluents may be
used for compression of tablets. Solutions for injections may be prepared
In pyréioiding tretallivedngnéations andopdisgibte tibiadditisasnina RapirefdRed by direct
S0l for injection, preferably sterile water, adjusting the solution to the
w% g’%& Vo u?m%éc?s ?l‘%%gat?[cr)n}“%f e goFﬁﬁonwgﬁd S ShRCAa B AR b sdiTuents.
AloratiislyAnyvatibimlatidiive cehvenioiadyoli Sechipdheiart spaydly in admixture

-added, such as tonicity agents, preservatives, antioxidants, soluhilising

W B 5 By B e Ay 5B SR =
digestible or non-digestible oil, mixtures hereof or similar, to prepare 20 a

Soig 1rgt}[r]‘gufscular dF ot formLﬁgtion Ca%%%l; of releasing the active ingredient i
Overs prOIBNGC PEHBDY (R TRE G f9e8BE HE AT IRErARsinfRg, possible

addijiadoies patculaiedsal/the foenhasenl sty Beivieamtd0 AekdhP the solution

/day, more suitable between 1 and 100 mg, e.qg. preferably between
to the gesYreg]vo ume, steri 1331;‘%11 of the sol]ﬁtlon gnd t‘ﬁligg in suitgble ampoules or vials.

Any suitable additive conventionally used in the art may be added, such as tonicity agents,
preservatives, antioxidants, solubilising agents, etc. Alternatively the crystalline free base
may be dissolved 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 [

- 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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25 2 and 55 mg. As indicated above the invention in particular relates to: -

W‘E%%%%Q&?@SG of Compound | - a salt of the invention, i.e. a l?g((litﬁgz%o% 000088

compound I prepared from the crystalline base of 30 Compo
pharmaceutical compositions as descri(?ﬁ:d herein comprising the
crystalline base Compound | or a salt of'the invention; WO 2006/086986
PCT/DK2006/000088 12 - a medical use as described herein for

" Compbdif vy Ensasibrddiusiar Fos Havinguand énantiomeric excess of at

wieRsh %ﬁ@gﬁ/& gRanome rdtf}] Sttonds @§é@s%t e (%ge%toéﬂ% (%Bg)fj ggalntiomeric

to its enantiomer is 80:20 Th the mixture in question), at leas

CXESASIROWS Mabake 8890, off (cersponsd, htdetist 9B¥iqmeferaBly:20 & ldaskmixture in
9 sbag I $,10 ine base o poynd |, sal
O ahon o e o o S8t B G cherbly
leags88%s described herein, wherein Compound | is having a
diastereomeric excess of at least 10% (10% diastereomeric excess 10
means that the ratio of Compound I to the cis-(IS,3S) diastereocisomer is
Orgsenshiplimentistales iio quesaling uteast CSMpatteakt &0Yosat leBgte invention or

hd 0% 0 lea %, at |least 95%, at least 97%, preferably at .
et gg‘%@%ﬁ%ﬁ?@iﬁ%a@%ﬁé@ﬁtﬁﬁ E‘E:n‘()‘gr?rrllec %n%tﬁsgsdi%seg(ggcpggqigamm, wherein
Comenreimabisihetinies giastertiorers ekbetiseofandanay 0% Jlededildtereomeric excess

ngg, £ dé}e in also includes a dis ég,e s the case may pe, .
mfaTheelt%\g/eﬁg&;nﬁ\%?ﬁ Combond TR, st n%rﬁﬁ-ﬂﬁﬁﬁbe%‘ﬁam?ﬂe’é 3565 in the
miEXARNIPYES ARG AL MET RENDS0%, at least 70%, at least 80%, at least 90%, at
least 95%, at least 97%, preferably at least 98%.

The term "treatment” in connection with a disease as used herein also includes prevention as
the case may be. The term "disease" as used herein also includes a disorder as the case may
be.

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 (I) may be determined by fused silica capillary

electrophoresis (CE) using the following conditions: Capillar; 50um 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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The enantiomeric excess of Compound (Va) in Example 1 is determined
whY26hial62LC using a CHIRALCEL(r) OD column, 0.46¢cm 'Qé‘rﬁﬁ&[ﬁéﬂoooss

10m at 40 C. n-Hexan/ethanol 25 95:5 (vol/vol) is used as mobile phase

at a flow rate of 1.0 ml/min, detection is performed using a UV det_ector at

220nm. The enantiomeric excess of Compound (1) may be_determcljntgd by

jli illary. electrophoresis (CE) using the following conditions:

reffé‘iﬁq‘?? %@%ﬁ%’% ignat %1@ Rife iﬂs?f(ﬁéﬁ)aﬂz@r%mé%p@fdla%wwmion time of
appaxiMaeniumsdinydrogen phosphate, pH 1.5, voltage: 30 16kV,

1.t rature: 22C, injection; 40mbar for 4 seconds, detection: column
ﬁmeéﬁ%%bﬁé%‘fﬂfﬂ%rﬁ%?-%érhﬂ@&héﬁﬁ%ﬁﬁ&‘@e%mﬁ%iglstwment or at
256ytMHE emMp®Biifdr Nas 2:0/RA20ARBRIREBHEIDIS3ARN0N0FR dBy1 sulfoxide

tention time of approximately 10 min, and the other enantiomer has a
(9%341%0??%@0‘?5 a?ﬁb%%%n&fé{f@ﬂawmim@ﬁ@rasiw@t@&jé&mal reference
staB@8:4.3 MHz on a Bruker Avance DRX500 instrument or at 250.13 MHz

on a Bruker AC 250 instrument. Chloroform (99.8%D) or dimethyl _
Theproibel 59mpans) & drumied dn e atriaetsnibergiiane tids)siag a Luna

e A

PHTSHAACORIA (IS Gomimtime thanTans! witik2oninse ssagirog o arstonttl /water
90RH s HATRlandu A0 MR SO, AR ARGE AR A gERCIent O

acetonitril/water 10 90/10 is applied. Detection is performed using a UV
hegie gk omouns and kavidnttimedipioampy alss lbeydetermined using 'H

I —— v alsabe.determi ing, described
e D R sy g o8,
righbrodmn) cEresmly ¢ contenftastappposiimtalaly Y906t tbendediaiésbmer can be

detiRITILCRAKE 'lql%tﬁﬁ;éﬁ%% %&M&Jﬁ%@%‘&%ﬁ%g‘ﬁ Ll ?’ﬁ%”ég%%i%g@lorimetry
Differential Scanning Calorimetry 1 . The équipmentis a
(D3R Ade eaenmenScad o calinzed SE- R 00deaiveathé at 5°/min to give the

melting point as onset value. About 2 mg of sample is heated 5%/min in a loosely closed pan

= h A ' B

under nitrogen flow.

Thermo gravimetric analysis (TGA) used for estimation 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 CuK,; 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

Example 1  Synthesis of (18,38)-6-chlore-3-phenylindan-1-ol (Va) by use of chiral
chromatoegraphy

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

i.e. adapting the method described in Bogese 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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melting point as onset value. About 2 mg of sample is heated 5/min in a

d pan under nitrogen flow. Thermo gravimetric ape,ﬁﬁ' 2006/000088
W?I'%é%%u%g%%efor estimation of solvent/water content of dried material Is

performed using a TA-instruments TG,%QSOO. 1-10 mg sample_ is heated
20 10/min in an open pan under nitrogen flow. X-Ray powder_ diffracto
rams were measured on a PANalytical X'Pert PRO X-Ray Diffractometer

resodyiig @uw?p%iaﬁehm@%mm@g@ FEBBUFBE et iohumaddem ID X
50EABL200ANge S48 USIDG AR PCRlel &%S}?&é‘z{ﬁ%%{'&g@g@%@r%@gpsmymin,

measured on a polarimeter, Perkin EImer mo
defeclionproerSymed gping (18/3B ) teh i ZaphePyinaamicl0dh gV seinfected as
i iG Gis-6-chloro-3-phenylindan:l-ol (V
e S SEng e B F it e
fragidentimdiich Bwirisdhe tile rompdutheith 1095138, AB30LANMDdnsIoExcoss, are

i e reaction at roximately 0 C).(492
S e L DR S R SR AR Rl By b T vacuo
at Yidparaside’2hrprarmtogr aphlid uBingenGHHRAY A HIATMRI ben oYY %ﬁ:ﬂ@?ﬂ'ucmre,
5 L, 10m at 40 C..Methanol i ed as mobile phase at a flow. rate o .
o R ek P Y S 08 L CbRon Tl bl i i 5° e-1.0,
methaarhic alcohol (V) is injected as a 50,000 ppm solution in methanol; 90

ml is injected with intervals of 28 min. All the 5 fractions, which conta_lin the
titte compound with more than 98% enantiomeric excess, are combined

Exambi\RpoiSyachies id yNEss 355135 iy L Yapnaleh daipwed by drying in

.V at 40C. Yield 220 grams as a solid. Elemental analysis and NMR
s B S A e kA ARCREGED gt ab e
Exaapty dingdieseived AT (p30%tf4na £65/Q10 -5°C. Thionyl chloride (119 grams)
is added dropwise as a solution in THF (500 ml) over a period of 1 h. The mixture is stirred
at room temperature over night. Ice (100 g) is added to the reaction mixture. When the ice
has melted the water phase (A) and the organic phase (B) are separated, and the organic
phase B is washed twice with aqueous saturated sodium bicarbonate (200 ml). The aqueous
sodium bicarbonate phases are combined with water phase A, adjusted to pH 9 with sodium
hydroxide (28%), and used to wash the organic phase B once again, The resulting aqueous
phase (C) 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 mi) 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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methanol). 10 Example 2 Synthesis of (IS,3S)-3,5-dichloro-I-phenylindan

wh s dmsdoa) 6-chloro-3-phenylindan-l-ol (Va) (204 grains) obtalagd2Sq06/000088
described in Example 1 is dissolved in THE (1500ml) and cooled to -5C.

Thionyl chloride (119 grains) is addedlc%ropwise as a solution in T173F
(500 ml) over a period of I h. The mixture is stirred 15 at room temperature
over night. Ice (100 g) is added to the reaction mixture. When the ice has

ml histilatere sodesisshastd (6 Ghiterepergard dp Hesaigsyrsrs SepSabatbalpema(750 mi)
is 40807 RRC .RNa36BnS YrashethiviseoMibanyeerss %te%gtﬁ%cﬁ'}f e mixture 71

bicarbonate (200 ml). The aqueous sodium bicarbonate phases are
“Cdihbmbeunds witer oHeseios bith mddnesplatodvitheaetiuthe hiahoigecipitates.
Thé38%h AN AR ALV RIS, kSRR %%ﬁ%?%%@d%%rﬁf#%g A vacuum

aqueous 20 phase (C) and the organic phase B are separated, ' .
overtieSliSpiarld &7k 2idrabied Witrlineilyipipemrirfeopt Ml tatsistas avith
strisipmbined 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

g@me 5 | 10l 7 ing to NMR. 25 Example 3
Ey{Egynthesis g?%%%?rﬁéﬂ?%p%ﬁ%ﬁ%@%%{e %%?assium carbonate (390
A rgisine)d s ediyieha pinpmain2-00¢ ($rafkd.o66. stinaldlarih stallegmeptlafion

j - ' 500.9ra in.toluene (7
S B T T B SRE R 0
is Ipntaddal@Oi§ WVEs Bdreosiiphtdiuerde 8 60l mipnT FelEqi ke dsfiltiatdsunder

. : r ted o ater hath and distilled at Q.3 atm. usin X

Y S S D R S ot ik e oW evotuon
of gampéicntgre avehsiomtteredssd @prdboralidluisndded@de(600.00kg,a1%d1 mol, is

useﬁﬂ%@c? Ehje%gl%l\)/gz%gr%%?s@szg rggng %—4:([)) %9‘9 q;gcoa%(s)g %f :aL,g exoterm. The solution of
3,3-dimethylpiperazin-2-one is added slowly over 2 hours at 41-59 °C. The suspension is
stirred for another hour at 59 °C (jacket temperature 60 °C). The mixture is cooled, and
water (3 1) is added over two hours, keeping the temperature below 25 °C (it is necessary to
cool with a jacket temperature of 0 °C). Then aqueous sodium hydroxide (15%, 3.50 kg) is
added over 20 minutes at 23 °C, cooling necessary. More water (9 1) is added over half an
hour (cooling necessary), and the mixture is stirred over night under nitrogen. Filter agent
Celite (4 kg) is added, and the mixture is filtered. The filter cake is washed with THF (40
kg). The combined filtrates are concentrated 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. Finally, 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 5a Synthesis of trans-1-((1R,35)-6-chloro-3-phenylindan-1-yI)-3,3-
dimethylpiperazinium (Cbmpaund 1) hydrogen maleate salt
Cis-(15,35)-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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ml distillate is collected at 76 C (the temperature in the mixture is 80 C).

wa0laeRes6420 ml) is added again, and 1100 ml of distillate is ¢Riegiet@taooss
66 C (temperature in the mixture 71 C). The mixture is stirred on an ice

bath and inoculated, whereby the prodltrj?ct precipitates. The product is
isolated by filtration, washed with toluenie, and dried over night in a
vacuum 5 oven at 50 C. Yield 171 g (52%) of 3,3-dimethylpiperazin-2-one.
minmRieeddididiathyitietistr@thrandxeadrpibl drigyavildgddsiod 1). The phases are
sepai G RPIRENG & HIUEE Bl AHORIVIBIP SRR BB ARG LR ARy Fochloric
64.6 mol, large scale preparation i0 analogous to the prepara?lon
acideSbeivedenpin@iamssié 18) vl thratgaiophase(@H4E nahkg oiden tateeite, that
113% yi ' ngle tion.. THE; £90 kQ) is stifred under .
ol B S e SO S G AR KRG poese wnc
pHgi/&8, amsidhe exastutpdnasoigagsratfidriygas evislutiethiihetbea@ek), Theordicthyl ether
A1H4 is ed, (a total of 3.0.kg. 79,1. mol, is ,used), and th .
exple e o AR ol R S SRR Sovmcssina 2 oty
evagfot8 @, Haild @thly pipesardified baseisfdliclepsiodlyas wardil hOisrs-@isihim) 18: 82

C.JThes ion is_ stirred for.another. hour at 59 C (jacket temperature
o e RSN B R A e R S0 W v,
chikespingaiiley enyiléragel ¢dbalow EhyCatitigdietansdiyiéthydani nd Y0 jar kellowed by
temperature of 0 C). Then aqueous sodj roxide %, 3.50 is
oD B b S i IS5 AR MBI RA S i gmpound T as
an added/over halbah0280Rouo(tingliogNndRessary), and the mixture is stirred
over,night under nitrogen, Filter.agent Celite (4 kg) is added, and the )
T SRS EAEE v L GG A s RS o fion of maleic
acidamilnedifiérales aracancrisatadindhestRaedan bodint e isERReratdre Bhours,
he reactar is 70 C (distillagion temperature 66 C) at 800 mbar. The
anc i REREL VES RIS 15 S0 AT LN CLNE o0 W S0ER S bkt fghuced and
ancip@roxichase rddipliatanaliylieemividre is2a-drmetingally. disiisshal I hydrogen
tmospheric pressure, and the product is collected at 163-4 C. Yield 5.3
el i

ORI ARISAGS e Sctrttethacetrsingrto BRMRINE e tmmamewd.
Ensiftitintr{¢dRc35%) L& e yAiogansiering 3oint 175-178 °C. NMR complies

with the structure,

Example 5b Synthesis of trans-1-((1R,38)-6-chlore-3-phenylindan-1-y1)-3,3-

dimethylpiperazinium (Compound I) hydrogen chloride salt
Cis-(15,35)-3,5-dichloro-1-phenylindan (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-dimethyl 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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dimethylpiperazinium (Compound I) hydrogen maleate salt 30

woiSstlsnasi3,0-diehloro-l-phenylindan (240 g) is dissolved in W%ﬁﬂg’moooss
(1800 ml). Potassium carbonate (272 g) and 2,2-dimethyl piperazine

(prepared as described in Example 4) { 13 g) are added and the mixture
is heated at reflux temperature for 40 h. To the reaction WO 2006/086986
PCT/DK2006/000088 16 mixture is added diethyl ether (2 1) and

Yikldird kiprioagiduad, @A yisfiserptisalsiacte deparabod, tand\iR-andlyais).

%%%%S é%gg)y%r%g gg% %]t:f)is’].>V\6gl/C %&mgﬁ%egu%d rOCh OrIC q% g‘le structure.

e water p ase Is use wash the organic phase once ag |n fn‘order
ensure, that all product is in the water phase. Sodium hydroxide (28%) is

the w B t|| and th ter 1 Rhas

E}ggtgrggtté@ tv% e?&l ?e.?h ki er% § lf%e H?&Hé#f ar By Sm 5Irlenmieate salt
A pontbined fdrigel Mﬂﬁéiﬂﬂ@mlﬁumﬁmﬂqeamﬁmimpbtﬁbeﬂieidmmﬁmpsm@ﬂum

tar [ Yield.251 grams free base of Co

i rgﬁlflsa?g oa(%)é g5 agtor w%lto%\ﬁ RPRe T (émn}(8 E%Q%ér%eﬁ% ml) and
eﬂwy&sd@teﬁhe{@ﬁfm rifig ik lsyirtled Iam‘bmiatngﬁfamhn;e dorSiicage| Thtugnisasthnd separated,

tt/th /trieth :5) foll 10 tion to
a%g alGhe an(f e é/ ?rac fz]y% Og%%j&%}{g? ]meevag[%éaslgr%bmed organic

VS On 2 TOtary evapo
ph@enpeundiakwith brh(e;sitrahsvatlm,agﬂe%ﬂmdpﬂmg tﬁlNM&énEﬂ&@@ldaﬁted to

4 dissolved in e qgrf to thls Iutlon [ ﬁgﬂﬁra solu candi
hateic: acidin efi § é“Pé’é‘E} é‘?ﬁ&ﬁ} ek fﬁ on stancing.
NiérRnparmilice fothlthaearisturnd the formed precipitate is coIIected by

filtration. The volume of ethanol is reduced and 15 another batch of
precipitate is collected. Yield 3.5 gram solid, i.e. Compound | hydrogen

Emﬁipmaisalswmgmw feedainaied eoaopdngda NYVIR h Ay @R YR chioride salt
pound. Epantiomerjc excess accordjng t(%éi IS >99% Meltl point
‘?L 8¢ 2 B mﬁﬁe@ammﬁ@ fRIERGF! nipfelse gf frans-1-

« ztmmsyle((clﬁbﬁﬁa =B HeRNA R b%nybrmaﬁnbtus)iglﬁerdmmwaﬁfg@mumnde as
g ompound I) h){dro%en chloride salt . . . ..
su s‘atute for trans- ,38)-6-chloro- 3~pheny11ndan—1-yl)—3,3~d1methylp1pera21mum
hydrogen maleate.
Yield of Compound I was 9.0 grams starting from 10.2 grams of trans-1-((1R,3S5)-6-chloro-

3-phenylindan-1-yI)-3,3-dimethylpiperazinium hydrochloride.

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 filiration on a water/ice bath. The crystallisation could be initiated
by scratching with a glass spatula or by seeding. The crystalline Compound 1 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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Cis-(1S,3S)-3,5-dichloro-1-phenylindan (large scale preparation
waRRAAYSsto the preparation described in example 2) (50.9 KgriSpr2006/000088

dissolved in MIBK (248 kg). Potassium carbonate (56.8 kg) and

2,2-dimethyl piperazine (29.6 kg) are agged and the mixture is heated to

100C 25 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

o RO TR A AT

6 by slow addition of hydroge aqueous solution),

Preoripd ah desniibedintheapipléutn siepingredh1hé prodsctfisrfittetsdoryld 6,8 grams.
: e ' by M| 100 kg) an :

N o T oot KBS DAL et s dtermined by 2
is h&A%%: WO 2006/086986 PCT/DK2006/000088 17 Yield: 401 cg.

Compound I (no cis-isomer is detected according to NMR-analysis).

Enantiomeric excess according to CE is > 99%. NMR spectrum complies
Exgittplad stridaractErisativie 66ty nthesilliot thestreé Gasgpofimdinpound |

fro dragen eate sal ixture of trans- . .

i SRR T SR A % G e Baumpte 7 end
7oty SueK -mp partal¢d A frang)soo (BRI tetbaguedfisam naniayE@Othad);terized by
bri 150 ml}and ethyl acetate (25 ) is stirred at room temperature .
ol A TR R S Rk R R e wsi
Cuktnaetddtivithieiibacatgtesofde hidrel ZThel édnbingdi Brgaris, Hakes
are washed with brine, dried over magnesium sulphate, filtered and

evaporated to 10 dryness in vacuo. Yield 7.5 grams of Compound | as an
Theikwitdline dyssdlidifiohadtaToiQ thbiMBseomplassyihding sérueitsg Figure 2 and a

mple, 6b Synthesis gf the free base of Comp | from a hydrogen
D C I%‘Fi e%gwlﬁﬁ%“ﬁéléf%%%%%%%si??&%%]g epared as described in
example 6a by the use of trans-1- 15
(1R,3S)-6-chloro-3-phenylindan-1-yl)-3,3-dimethylpiperazinium hydroge
TH, e L ST AP A e eﬁf&%@%ﬂaﬁﬁoﬁ s ﬁwﬁdaﬁgg’f from TGA

anayyi3, 3-dimethylpiperazinium

Example 9 Preparation of crystalline base of Compound I from erude Compound I
from Example Sa |

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 ethy] 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
Compeund 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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hydrogen maleate. Yield of Compound | was 9.0 grams starting from 10.2
grams of trans- 1-((1R,3S)-6-chloro-
3-phenylindan-l-yl)-3,3-dimethylpiper§ inium hydrochloride. 20 Example
7a Preparation of crystalline base of COmpound | from 6a Compound |
(9.0 grams obtained as described in Example 6a) was dissolved in ethyl

CLAEMate (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 25 material was collected

by fiteanistallinediher abes;appsatibafioprmutar(or Shssepesdd dntrensphit bR,35)-6-

| the sglvent emaved F@i _gi§§_i¢%1&gﬁ,g’ph g%zmlgt?on was stopped when

distillation témpérature changéd from t iling point of ethyl acetate to
the boiling point of heptane. The r mailﬁng solution was left to cool to
room temperature at ambient te re and prior to filtration on a
water/ice bath. The crystallisation ulg‘ée initiated 30 by scratching with
a glass spatula or by seeding. The € lline Compound | was isolated by
filtration. Yield 6,8 gramsg (74 %). NMR complies with the structure.
Melting point: 92.4C (DSCnset perature), enantiomeric excess

enantiomeric excess determined by CE“5 is > 99%. Example 8
Characterisation of the crystalline base of Compounc@ The crystalline
base of Compound | obtained by a method as described in Example 7a
and 7b had the X-ray powder diffractogram (XRPD) shown in Figure 1

chaggsteiees Shamddrmerrniicr dieromemm g berised oningienks) tadasion (2=1.5406

X-Ray powdar A BCIRO R M A NGRS SH.YSNG:: 6.1, 11.1, 12,1, 16.2, 16,8, 18.3,
18.6, 20.0.

The crystalline base according to claim 1, characterized by having a DSC

thermogram corresponding to that of Figure 2,

The crystalline base according to claim 1 or 2, characterized by having a DSC frace

showing an endotherm with onset about 91-93°C.
The crystalline base according to any one of claims 1-3, which is anhydrous.

The crystalline base according to claim 4,which is solvent free.
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CuKai radiation at 2-theta angles: 6.1, 11.1, 12.1, 16.2, 16.8, 18.3, 18.6,
20.0. The crystalline base further had a DSC thennograan corresponding

to that of Figure 2 and a DSC trace Sé] wing an endotherm with onset

about 91-93C. 15 The crystalline bas&d obtained was anhydrous and

solvent free as judged from TGA analysis. Example 9 Preparation of
crystimEsidkacdiacomperdits ereny erlelelosmobAS 20PHOH eheirephs 98% as
5a ﬁ%@é@&%ﬁ%@ HIQLQZ%?EQ > 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 25
Coffippunydtilioiat dirvecidrondiig ©r &y ohd efrebultindg-hixtreinasdeftaatiomeric
ambient temperature .for 16 hours, Jhe crystalline Compound | was
isoI%}fg%F%)?g;fﬁ?g%%%W& E%?é?naé#igé <R/'ith the structure. HPLC Purity

(area%): 98%, Content of the cis-isomer: 1%. Enantiomeric excess

By SR B AEINS S i

chloro-3-phenylindan-I -yl)-3,3-dimethylpiperazine, H N C1 characterised

by an X-Ray powder diffractpgram obtajned using CuKaj radiation

0,=2 BhBERKS SRBRY HERREER T o Wét%gll%b?éé:aé‘?ﬁ?,r%gl‘io any one
12.}37 L0a2adl£8, 18.3, 18.6, 20.0.

Use of the crystalline base according to any of claims 17, in the preparation of a
medicament for the treatment of a disease selected from the group consisting of :
diseases involving psychotic symptoms, schizophrenia, anxiety disorders, affective
disorders, sleep disturbances, migraine, neuroleptic-induced parkinsonism, and abuse

disorders.
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I1.

12

13,

14,

10 2. The crystalline base according to claim 1, characterized by having a
DSC thermogram corresponding to that of Figure 2. 3. The crystalline
base according to claim 1 or 2, charaééerized by having a DSC trace 15
showing an endotherm with onset ab6tf91-93C. 4. The crystalline base
according to any one of claims 1-3, which is anhydrous. 5. The crystalline
badéseeeordingtty claim A0wnktratnseivedieastexds@ye0s gemigesion.
crystalline base according to any of claims 1-5, having a purity of at least
98% as measured by HPLC (area). 5 7. The crystalline base according to
anyUsaecfortinsd Gaiwhéfeiwlheensaitiorhesic dismdss bf ©oampoabidst inicotine
at Igggsteg(ééo/&c%hg agbgggstalline base according to any one of claims 1-7
for USE in the medicine. 10 9. A pharmaceutical composition comprising
the crystalline base according to any one of claims 1-7. 15 10. Use of the

crystalline base according, to.any of claims,1-7, in the preparation of a
oG BIANS R MmariCor BIEBA QB R R tne treatment of
congisimgletnidineatespmblvitgipsydbntic symptoms, schizophrenia,

anxiety disorders, affective disorders, sleep disturbances, migraine,
neuroleptic-induced parkinsonism, and abuse disorders. 20 20a 11. Use

acogrdingeiaditainolaiherein saichafivelive:disosdaeidapiastipmel deatment of

Use according tq claim 10, wherein said abuse disorder is_cocaine abuse,
nicOBREr more of: positives symptoms, negative symptoms and depressive symptoms of

schizophrenia.
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15.

16.

abuse or alcohol abuse. 5 13. Use according to claim 10 in the

preparation of a medicament for the treatment of schizophrenia or other
psychotic disorders. 14. Use according to claim 13 in the preparation of a
medicament for the treatment of 10 6he or more of. positives symptoms,
negative symptoms and depressive symptoms of schizophrenia. 21 15.

UsE w5t théhergstsminiaphae aeeonding o sy 8o beiganns -1-nitherrreparation of a
Prepasation:of SMeliCAmSNIon e ficalmenh Ofadingase Selede ddiBing of

the group consisting of Schizophrenia, Schizophreniform Disorder,
SchiduatidugvieDSdieptDanisionaP pisdrte S BirsdafsptiotiDBisdede Delusional
Sh % ;'tcplaj I i 5(}] iSOr The . .
ac%? ilhgg&t’o%ﬁly one‘§ %é%?a?r%ggf %ﬁs%{g'n t 0§ %??é%g%&%é]tz%ﬁtr?sggﬁgn bipolar
undesotrdgatment with at least one other medicament. 10 17. A method for
preparing crystalline base of Compound | as defined in claim 1,

characterised in that said crystalline Compound | is formed in a solvent.

18. The method according to claim 17, wherein said solvent is ethyl

acetate or heptane or a 15 mixture there 2 19, The method according .

o OB ST B oA e B o IATOh e 2L qrass is also
Conipien nddtitem Wiehsolant pandidepaiadiegizasolvent from the

obtained crystalline base of Compound I. 5 20. The method according to

any one of claims 1.7-19, wherein said crystalline base of Compound I is

17.as definetddn aoy glplaims dvktalline base of Compound I as defined in claim 1,

18.

characterised in that said crystalline Compound 1 is formed in a soivent.

The method according to claim 17, wherein said solvent is ethyl acetate or heptane or a

mixture thereof.
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19.

26.

21.

23.

24,

25.

26,

27.

28.

29.

21. Crystalline base of Compound | obtainable by the method according to

any one of claims 17-19. 10 22. A method for the manufacturing of

Compound | having the formula defing%in claim 1, comprising a step

wherein Compound | is converted to a¢rystalline free base of Compound

1. 15 23. The method according to claim 22, further comprising converting

the &5/ Eeiinfepedins t@6‘rﬁﬁbﬁhﬂrlliﬁ¢6°§1§éﬁ‘6$ ety precipifation the base
medhabageaidingde clainbR3nchatacipriserithaiivhe: Base @t obtained crystalline
Cog&gggp O!misose%{tlree and precipitated in crystalline form, and then
CONVEredto & Salt of Compound I. 20 25. The method according to claim

24, wherein the precipitated base of Compound | in crystalline form is

re- [ e fimpes,pefor [ % I .

o 2 A od ot Gty A o 25 hErenn i atige oss o
Cofrfjoriad fdssetdraect nty efdnaait Tor crude mixture of Compound I.

27. The method according to any one of claims 22-26, wherein said

crystalline base of .Compound | is obtained according to the method of .
AT B B S TR o RE i B PR <G B 3, f claims
furthet€omprising making a pharmaceutical composition comprising

Compound | or a salt thereof. 29. The method according to any one of
claims 22-27, further comprising the step of 35 methylation at the

- secOHEEPPhIRIMBOMREHASHURG /S bhrAvRE Few badbeoformalisoiaperini claim 1,

of fesmpHaill 2&eflvhdein Compound I is converted to a crystalline free base of Compound
L

The method according to claim 22, further comprising converting the crystalline base of

Compound [ into a salt of Compound L

The method according to claim 23, characterised in that the base of Compound 1 is set free

and precipitated in crystalline form, and then converted to 2 salt of Compound L

The method according to claim 24, wherein- the precipitated base of Compound I in
crystalline form is re-crystallised one or more times before being converted to a salt of

Compound L

The method of claim 24 or 25, wherein said base of Compound | is set free from a crude salt

or crude mixture of Compound 1.

The method according to any one of claims 22-26, wherein said crystalline base of

Compound I s obtained according to the method of claim 17 or 18.

The method according to any one of claims 22-27, further comprising making a

pharmaceutical composition comprising Compound I or a salt thereof,

The method according to any one of claims 22-27, further comprising the step of -
methylation at the secondary amine of Compound 1 to obtain the free base of the compound

of formula II;
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3L

34,

N CIIC (11) 30. The method according to claim 29, wherein the
compound of formula Il is precipitated as a salt. 5 31. The method
according to claim 30, wherein said gat is a succinate or a malonate salt
of Compound II. 32. The method according to any one of claims 29-31,
further comprising making a 10 pharmaceutical composition comprising
Compound Il or a salt thereof. 33. The free base of the compound of
formula (1) [Compqg;quﬁd . trans- I -((I R,3 S)-6-

chloro-3-ph Iing’an-1-y|)-3,3-dimethylpiperazine] as defined in claim 1,
in a solid foernrﬁz/ls 4. The free base according to claim 33, wherein said
solid comprise GL talline base of Compound I.

{1
‘The method according to claim 29, wherein the compound of formula Il is

precipitated as a salt.

The method according to claim 30, wherein said salt is a succinate or a malonate salt

of Compound IL.

The method according to any one of claims 29-31, further comprising making a

pharmaceutical composition comprising Compound II or a salt thereof.

The free base of the compound of formula (I) [Compound I, frans-1-((1R,38)-6-
chloro-3-phenylindan-1-y1)-3.3-dimethylpiperazine] as defined in claim 1, in a solid

form.

The free base according to claim 33, wherein said solid comprises crystalline base of

Compound L



