TARTRATE AND MALATE SALTS OF TRANS-1 - ( (1R 395)
- 6- CHLORO- S- PHENYLI NDAN- 1 -YL) -3,

W@ 2006 MEsPEYLPI PERAZI NE TARTRATE AND NMALATE SAL TEBCTIBK2006/000087
PHARMACEUTI CAL COVMPOUND The present invention rel ates

to a tartrat ervamTBm\lmnALwTEs\ALTS@phl or 0- 3-

use ar rraceu ca’l
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formul ati ons of these salts, including for treatnent
mgb ZORDAA SRVPACRYAAIY COMPOUND
TARfT ojtzl C syl%m?nrgﬁ S%k%eggﬁl C]: THE |- NVENTI ON The
TheC @mnhdnveﬂmlonhrelaies he autajrtmaie afd trhalater ederaf frans-1-(6-chloro-3-
nyention , trans
pheyxls}cp - §%gd1§1e&ryimw@ﬁa9»n i ppr 0@“ afog; medirg) b%epé?h&?}iaceuﬂcal
f hffes a I6& {rbatmed? @'s):h%ﬁm}&ﬂﬁdo e di
fonﬂ %1@1?3?8(5?(5% gélﬁﬁcbncgﬁﬁ[g’gj urmafnaet eoan 1nra eate sraot eAREs
indeﬁ@Qﬁgdﬂﬂh@ﬁmmntCTlDK04/000546 (W005/016901) . 15 As
descri bed i n PCT/ DKO4/ 000546 the inventors have found
that Conpound | displays high affinity for dopam ne
BACBGROUNP@GPIHE INVENPIONCept or s and for alfal

adrenocept ors. Furtherpore, Conpound was f
Thes gompedRsbvich s e paIRissk of the igesnt r”éYFé‘BP’ér i%nm?an%t frans-1-

R PERBl e RIS RG 3 iR Ui RS HER el formula .
i nhibitor of CYP2D6 (i.e. redudted potential for drug
to drug interaction) 20 an s arelatively | ow
effect on the QI interval yn a\rabbit nodel (i.e
reduced potential for intr{oduci/ng drug-i nduced QT
i nterval prolongation and rance of fatal cardiac
arrhyt hm as, tokiade de pointes (TdP), in humans).
Addi tionally, TRaptagoni stic activity of
Compound | suggests ound I may have a
relatively | ow ri sk~\qQf = apyram dal side effects. The
properties outlined above, ¥.g. binding assays
(including alfa-1, DA D or/B2 receptors), efficacy
assays (including DA D or or serotonin 5-HT2A
receptors),

O

Compound I and salts thereof, including a fumarate and 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-HT?2a 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
arthythmias, torsade de pointes (TdP), in humans). Additionally, the 5-HT, antagonistic
activity of Compound I suggests that Compound I may have a relatively low risk of

extrapyramidal side effects.
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CYP2D6 inhibition and QI-interval nmay be determ ned as
descri bed i n PCT/ DKO4/ 000546, cf. in particular the
wO Bvoatopdoes section page 19-24 in the appli cati POT/DE106/000087
as filed for PCT/DKO4/000546. Further, the inventors
have found that Conpound | did not induce dystonia
when tested in pigs sensitizeéd to hal operi dol,
i ndi cating that Conpound | does not possess EPS
(extrapyram dal synptons) response/liability in
humans. PCT/ DKO4/ 000546 descri bes the foll ow
Thenpipperiies yaskinask aby otird bindingy aﬁag%é@@[‘%dﬁi& \IQLnge dpfaP! or D2
ner wo t [ A syfhasi j i
recei)y SRR §¥e’ [ECBLDTDRE B8 3. bF BRIl ATy receptons),
CYPED6 amshiien sydiToiNe)vad magtfeatetatiniesd s slesanibell i RGT/DK04/000546,
psychotic synptons, such as, e.g., Schizophrenia
of. B pactisplar dhé f Bramples geetian pieh ] 34t Pothe: GRplipiacsy beat as filed for
[ Di sorder, Brief Psychotic D sorder, Shared
Pcnggégﬁgﬁﬁghﬁlsorder as well other psychotic disorders
or di seases that present with psychotic synptons, e.g.
mani a i n bi polar disorder. Al so descrihe

; he. |
Furier, Gansyeniars havsrfopnds thebampgpnd hdjdeta) 1 @ésldd'tét,ogl’auv%ﬁen tested in
pigsg}csfgff‘sa '%e\élﬁ gglsﬁa% $lag),! Hﬁlﬁééﬂhgg‘hgle %(ﬁﬁ}?(%%ﬁ 1SU&8Pnot possess EPS

grarne, neu eptic uced
(extBy¥dnfig @Iy iptoras) régoabditability$e humbnot | ne abuse,
al cohol abuse and ot her abuse di sorders. As indicated
i n PCT/ DKO4/ 000546 a group of conmpounds structurally

Pc@gl{fc{;tfé_qdé%? Sg&“@?f%é‘%e' follonfrg fediag 4RO ChnBound 1. a disease in the

I peraziny nes substituted in the 2- -
cen@ildh@fods BpSern] Gicleding sygtiopBr az i paetioulargschivaphiveian (e.g. positive,
described 1n EP 638 073; Bges et al. i

X . nJ . Md
negatiemand/pogispresgve spmponsd or iberilisepsepinvelidag PRy ohgfig gymptoms,

Hunt i n . icin ' of~: 1= . . .
el T8, BBl oD, S Do
Del#§981 DiSBNeB 7BAS0BSchtid Disdréer, Shanep| Bsyclaotic Disorder as well other

enantioneric pure conpound corresponding to fornula, . _. 1
psy¢hoficislisordirs e dispgpes that REpsent(WiHhBSYSROISYRRIPRS: 4 dhfia in bipolar

. instead of \f- r ' j .
2L 50, T s W 00D, 0ok e ek 5 ey o
affed B3O dtk3RRrs BRRidibidréssionpsipean i turbincdS . milorinse, afeutoheptic-induced

above references apart from PCT/ DKQ4/ 000546 di scl ose
parkingonigsaciricpeaine abuse, nicotine abuse, alcohol abuse and other abuse disorders.

As indicated in PCT/DK04/000546 a group of compounds structurally related to Compound
I, i.e. trans 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; Bogesp et al. in J. Med. Chem.,,
1995, 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

Bogese et al. in J. Med. Chem., 1995, 38, 4380-4392, see table 5, compound (-)-38.

None of the above references apart from PCT/DK04/000546 disclose the specific

enantiomeric form above (Compound I) or medical use thereof. The trans isomer in the form
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enantioneric form above (Conpound |I) or nedical use

thereof. The trans isoner in the fornof the racemate
wo@Rooeosgsund | is only indirectly disclosed asPERDK2006/000087

internediate in the synthesis of conpound 38 in Bges

et al. inJ. Med. Chem, 1995 38, 4380-4392 while

nmedi cal use of Conpound | or~its correspondi ng

racemate i s not described. Conpound | as an
of ihet@terrate aifeCompoiral I ds enly IndXETDIKIEIBO0 534 San( WherBiediate in the

synibRR T SAROIY T FHREESRR STkt bV (o L945CH, FTHs392 while
medl¥4"09 8&0?&};}2&?%?64 fis ?ﬁgrr%ﬁg&ﬁg%gaclamﬁﬁ% %bf‘@é%cﬁ@écf‘ @ompound Ias

copper tiron Figure 2 :

an iaer{ediaty ipdineleseddh POTADKOG0a05 4K (VAOO5P3620Mi ne
hydrogen tartrate salt of Conpound | (obtained using
copper K1 radiation (I=l .5406 A)) Further details

B W ‘i@l}lﬁ"iN@S t he Exanpl es bel ow.
RE%‘FH Q%q o T I NVENTI ON The present
Figievie rittioos an&{-adyesovrder diffrattagmmentch aystalline hydroged mglatsf salt of

Compound | . The jinventors have faqund t al |
it i Coppqundd|(pbtaiped BE1ag FORRSE K1 Br& 5‘99%1 ﬁ?e fgrm

f r e
Flgﬁr.eez? e SE AL TR ?ftn%&gé“aﬁw g I SkuE e gitof
dll (vbratnlbd dsiag cbﬁpee Kyetddiaiehi(het 5406 A))
st0| chionmetry as regards t acid to base ratio and/or
Furthet fetailhior theafiguresoare soieolad énths Frpmgles®elom.or or gani c
solvents in the crystal. The present invention have
overcomnme these problens by the nalate and tartrate

DETAILEDDESCRIPITON OF THEUNVENTROY, it has been found
that an efficient purification of Conpound | may

Theomeafmﬁ anvedtion ralatehio armalatiaandp darptess éﬁﬁémlpob%d I The inventors
havg)jﬁ (gg}t tglglg%% )E:}tt 1rs] Sﬂl #.lfetrtg golbté%l? mglr)l?c‘t/ ?%E&L})%ﬂnd ?Hﬁ'tﬂ% f&h{f of a salt

sulﬂabl(a(fbﬁpl?aﬂla&ﬁlbbl%ﬁnﬁlatlon i.e. it has been difficult to find and reproduce salts
phenyl 1 ndan-1| -yl ) -3, 3-di metg%l pi era2| ne) may forma
of Gempoymdrliwhich doqsrhgvg We,hh defip 1omf:éry asVegArdy the ﬁ‘ﬁ\?leto base ratio

foun t, the f b
endGoitis MBoP pReert RO R R afé@fﬁ%*f DRARE s e crystal. The
pre%% @ﬂ\ieﬁﬁ&l B@\Feebxfbrcdﬁh’é' {Hees prRObRmsIbY ihei malhieamdasrtraggsulgsiescribed

ot her
herein.

Furthermore, it has been found that an efficient purification of Compound I may be obtained
during the manufacture of Compound I by precipitation of the salt of the invention. 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 reduced by precipitation of
the salts of Compound I as described herein. Furthermore, purification as regards other
impurities detected by HPLC, is significantly enhanced by precipitation of the salts of the
invention (cf. Example 10b and 11b).

Accordingly, the invention in one aspect relates to a malate salt, e.g. a L-malate salt, of

Compound I, which salt has a well defined stoichiometry as regards the acid to base ratio,
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inmpurities detected by HPLC, is significantly enhanced
by precipitation of the salts of the invention (cf.
wEz@ap@si0b and 11 b). Accordingly, the inventPGIDKR006/000087
one aspect relates to a nalate salt, e.g. a L-nalate
salt, of Conpound I5 which sglt has a well defined
stoichionetry as regards the acid to base ratio,e.g.
where the ratio between Conpound | and the nmalate is
e.g. Iwliere thegatia bdtwies QompofindCb apbilm dnalatg i1l ¢ral ad . sa)i of Compound
r enbodi nent of the invention relates to a
Ian@%yg’la '$-i ne nal ate salt of Conmpound I, e.g. a

crystalline L-nalate salt of Compound I, such as a
crystalline 1:1 L-nmal ate salt of Conpound I . One
A farthezrohnnimdumcrﬁ ctﬂthe investion odlatee ltcaa @syst@h@c malptes sl ofgfompound I,

mal j C

e:2 SO eah TSP o A9l P P HRAT g OB o p S s A, Pl sale of

Coﬁlﬁ&md Thgnd E‘I’A@(‘;ﬂlfn‘éﬁt by fHehﬁEfeﬁtﬂJnalte%estt@ & 1¢r yat of Oofpound 1 and
drogen L-malate salt (1:1 salt) of Conpound I

malmhané,cﬂ; ®li-mebic mjid,dne sobstansiadly ahhydrpys and srlvea frepemietalline form.
di ffractogramas shown in Figure 1; (ii) an X-Ray
powder diffractogram pattern obtained using copper Kal

Thed ﬁ%tﬁfdn%rtﬁér'rélaté 108 cr@)sta‘ﬂ'h‘leq{'}‘ldﬁg@%rﬁﬁhﬁ sBR@k$ sak) $f @ mpound

29-angles given in table 1 bélow, (iii) having a DSC
I chiaBictdrizedhy bad oiSvareifng Cal ori netry) trace whi ch shows

o SRR e Tt L 11T
(ii) % Rt l€a§r OﬁoQVc%\NE %&g% ! m SotfinePuding &PpEAK S, Bdlation P=1.5406

‘ as a well define
SADWMUhQ;hBWE yhabiSpdakg ay ttls 26aagles giveh dn kel beowp, e. g.
where the rati o between Conpound | _and the tartrate al
(111)1hay1ngea QSCa(lefq_re%taqltScafnl@;%@umﬁw) HAGP Which showg @ eﬂéﬁ erm
e @529{; e invention relates to a crystalline
tar e sal > Conpound |, e.g. a crystalline

(1v)|-sub§taﬁtﬁailyamﬁ?dhbu@£nc¢@rsammdfrbe such as a crystalline
1:1 L-tartrate salt of Conpound | . The invention al so

relates to a 1:1 salt of Conpound | and tartaric acid
Th@irgcntmraatlscardlaiesawi altartrate gals e tadntarinte pakrofyOppeund e which salt

has & We(?ln eftlr{e CstSic 1‘?’)trnae|tr|yI e?serefggrcfn the acid to base ratio, e.g. where the ratio

between Compound I and the tartrate is 1:1, e.g. a 1:1 salt of Compound I and L-tartrate.

One embodiment of the invention relates to a crystalline tartrate salt of Compound I, e.g. a
crystalline L-tartrate salt of Compound I, such as a crystalline 1:1 L-tartrate salt of
Compound I. The invention also relates to a 1:1 salt of Compound I and tartaric acid, e.g. L-

tartaric acid, in a substantially anhydrous and solvent free crystalline form.

A further embodiment of the invention embodiment relates to crystalline hydrogen L-tartrate

salt of Compound I (1:1 salt) characterized by one or more of:

(i) an X-Ray powder diffractogram as shown in Figure 2;

(ii) an X-Ray powder diffractogram pattern obtained using copper Ko radiation (A=1.5406
A) which shows main peaks at the 26-angles given in table 1 below;

(iif) having a DSC (Differential Scanning Calorimetry) trace which shows an endotherm

with onset 195-199°C;
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A further enbodi nent of the invention enbodi nent
relates to crystalline hydrogen L-tartrate salt of
w@ivpo8a8s 1(1: 1 salt) characterized by one or POF/BKG06/000087
(i) an X-Ray powder diffractogramas shown in Figure
2; (ii) an X-Ray powder diffﬁact ogram pattern obtai ned
usi ng copper K 1 radiation ( 5406 A) whi ch shows
mai n peaks at the 2g-angles given in table 1 bel ow,
(iv) bubstantiatly anlgy drou3S@d(dDisblventefidel al Scanni ng Cal ori met ry)
trace which shows an endothermw th onset 195- 199C'
(iv) substantially anhydrous and/or solvent fr
Table b| Gharacteisticaeflestiony (%thetﬂb intei?oRay povHet da§fr%°FPgF%S obtained

using-deayerfawaadiatiorf (a6 Agns obt ai ned using copper K 1
radi ation (l1=1.5406 A). The invention also relates to

f salt of th@Ha?X&@l‘nét?@re'iﬁXéﬁQnﬁmWakﬁ Yexpresibd ifdédree of
90% at |eas tdll?;éqc%lg{l.aﬁél st 98% as neasured by LC

('D

%?é%’??ﬁjt‘%?lﬁ%m %“fp%,%??"l’sg,elg"g 1?1 gﬁ o%bgoﬁ'pound I

Hydié¥ed et $8. 0¥ 00N €0.& F129, 1ponaery, ¢5.0f 188,119gr am shown
in Figure (1)" is meant the crystal I'ine form of salt

of —Conpound-+—nquestionhavimyg am X-Tay powder
di ffract ogram substantially simlar to Figure (1),

The infentRXMHIY s @M SAitr E)the awdstiorthdvifigs puty ¢fadt leisn90%, at least
substantially as exenplified in that Figure and

95%renstueast 98 s messwrpd b BIRL(c ki)t | ons as descri bed

herein or by any conparable nethod. That the
As ageddiesdin by expgrassionsflike Herystallimatforomof zsswgtﬁ@tsahtoif glompound I

chagigFipey BY 1 X Res popRed B oo ShaveRurgied Thdp B! 56
cry@ﬂﬁé ?drhyof s%it hgbjoﬁﬁ’c[ Firfhtﬁﬁt@oﬂ%ﬁ{gsélp}ma}t Wéer diffractogram

approxi mat e an ect to nornal rreasurerrent error

substenitailyi shgiler 19 Figure ( Hei apshibitingsaniSedy powidastdifiaction pattern
paraneters influ eak positio
subPaRGHG1 1S AG] Pt B ABD T el FHFBRY B ol ggnditons as
t Ghv sddbdritiEntdidd. of the invention which
desg%e%}%%al\ﬁgg% )y Iﬁ‘l.ge. the crystalline salt of the
i nvention does not contain crystal bound sol vent
That the crystalline salt of the invention is substantially anhydrous and solvent free may e.g.

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

Generally, all data herein are understood to be approximate and subject to normal
measurement error depending e.g. on the apparatus used and other parameters influencing

peak positions and peak intensities.

As indicated above the invention also relates to a crystalline salt of the invention which is
not a solvate, i.e. the crystalline salt of the invention does not contain crystal bound solvent
molecules. In particular the invention relates to a 1:1 crystalline salt of Compound I and
malic acid, e.g. L-malic acid, which crystalline salt is not a solvate. The invention in a
further embodiment relates to 1:1 crystalline salt of Compound [ and tartaric acid, e.g. L-

tartaric acid, which crystalline salt is not a solvate.
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nol ecules. In particular the invention relates to a

1:1 crystalline salt of Conpound I and nmalic acid,
wWe2@s/08698®1 i ¢ acid, which crystalline salt is POI/D&K2006/000087

solvate. The invention in a further enbodi ment rel ates

to 1:1 crystalline salt of npound | and tartaric

acid, e.g. Ltartaric acid, ich crystalline salt is

not a solvate.ln a broad aspect, the invention rel ates
In atroad aspest, ald inventdal teladds tﬁomngsmﬂlnb salhiof ICcsraioung 4 vehich salt is a

stoichionetrically wel|l defined aIt
stoiphipmeirigak sl @%%‘-‘éu??é‘f 1°- & ntiherh dhe é@&b@?ﬁ%&n §‘PIPP°‘m% I and the
respe&wéega}t fbﬁnerqcé{ gcﬁists ‘1m 4dd é?ﬁ\fodﬁﬂgﬁth% RfstdifMheSsalt is substantially
IThe salt I's substant I'y solvent” free, e.g.

solvtehu Bed ys thdb biysllarl saltiisbdthtshbsartiailp abiyairoys axdrspmeouﬁee In one

and solvent free. I n one enbodi ment thi
emiggmment 4 Gty SEF IR il B0 ERBHtE SE vy BHELS A g Compound L In o

fuﬂ%n’poun %nt. this'saft Jf;tF(;nE(tﬂugﬁplqgﬂb tddfrSmSAt by E) consisting of a

is not s omt e group consisting
HCh& famdGte satt shdmanaltae sat 6f Gompaundd| eat e salt of
Compound | . Further enbodi nents of the invention
relates to a salt of the invention which is at | east
0 0
PurteE bR o By iy BhionEitop 1o SUEDY Blehycnen Bhidhis ot loast 0%
crydtiline ok @sleat? s i% entyhalting ror fabrle@orifo dcbrystaliine and the uses and
ound of formula (1) r emc orm may, e.g., be
fonpvlgg@r%aersﬁwﬁé%heg(lwlﬁn?é% outI ined in EP 638
073, and in Bges et al. . Med. Chem 1995, 38, page
4380- 4392 foll owed by opt|cal resol ution of the
The' esepoundcsipomni @y ircracstid farsamiapne.gf bdimstaeccammegaysly to the

methods CUSBRELEEP 38 DAL BB ACEEIRE Al o Py e Page 4350-
4399%'(2%)?&?%’3 g%{ @3‘[{1:‘3% EQ%WBKS /Ctg% bgderhie E@tﬁpblﬁ{de hyatiye@Bisation of

0546, i.e.
diattranheddBaite tipuele Vbtainies tlteonmmMDmek/a)f formula (I) i.e. Compound I.

((1'S, 3S)-6-chl oro- 3-phen se bel o

Alterpativslin dCompppgnd: lygay FIOB{%F‘T?Q%YO? ﬁ‘iﬂ deap) ‘?R,F‘c‘hedg“sthe international
' Vi t EQWpRgE §08 BUkSmpound V
B U S e
((1&bsye-cﬂl¢&¢agatfehﬂlmtlh@s e tsabove). Compmbuad (Ve haoths dnowing formula
(i,e. 1-

(V)(V('lih GS}?O@S}N‘% 3- phenyl i ndan-1-yl) -3, 3-di net hyl pi per

azine) is formed as an inpurityoln the final product.

The cis form of Conpound ay /(al ternatively or

additionally, e.g., be

(Va)
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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@eooeig@ss c aci d, such as an organic diacid, ePQI/DK2006/000087
L-(+)-malic salt, L-(+)- tartaric salt, a fumarate
salt or a naleate salt of the conpound of formula (1),
optionally foll owed by one nore re-crystallisations.
The cis form of Conmpound I may al so be renoved by
As fidésiedi dbotve ariag the syithdses meacis aln&Steacmsmrtofo(t‘Omh@md [ (ie 1-
resent inve Bro
(1L rechipror oo BaT b Dy BRCER BRARey S FIRIoA s A impurity in
0 [ r n
the bl 2 ITE k"R SrC0RPouldl g ARBIGl o adfidonally, e, be
rem&0¢d/ Bynpsecipitacidbe oéll spitablersalh rof ttharpenmtmdeofoﬁonaula Compound I, e.g.

el evat ed t t by addi |
HCpt PGt 08 6 HtoG BIG SO ARBGT SPRED Gty L Dl selt -
tart%oﬂzd B'fuﬁjfépeﬁﬁ QL r(‘)& PiSfehid! dafil dfotﬁe QBmthﬁnd: oY $bradd1 (B, optionally

term"a solvent" "as used herein
folltéwfedfl bﬁenebﬂiok'e ®- a"ystgl[lleatmb VEwt cipform ofiGampayndfl may also be removed
i fferent solvents. rst ood that. the sol vent
by pragipiasienaf sanqiae oF aé@’“ﬁ ﬁéa@ ag erPé’iﬁeBemV%““é’ about
0- 20% wat er. Conpound | may be prepared using net hods
known in the art, such as those descri bed herein. The
Broadlyspedkings ther @f eallibé yalmmfdlegiamemiosonayebﬂ prepargd by mixing a solution
sel ected a ketgnegor

of exther KACHARI 1 GrsoBeREAS) 2 SWW@?&? %@%ﬁ?ﬁﬁaﬁi"é}r?&“ﬁ?@v g of solvents,

prefBeiuP S o8 &Hx?:e%ﬁefoiiﬁf HEVAEH RinpeRReUsdy addihER solution of either
process conprrses a step of preparing and preferably

readtstl @t & rvglid fSHhtOfOlﬂlet dtheri reactant am withesulispqusat presipitation of the
a nalate or a tartrate salt a

des
crystallipg, &Onﬂ?b’éétI 3t (e oY edt Sfoi‘ﬁ’n Fsaflgesdd{l%%réle% ]‘ﬁjAob oth a single
sol{e%g of Iaem fﬂéﬂeﬁg sdl(fetftp qp%uﬁgiel'sto&f‘ﬁfaﬂﬂfeeé’dl@e%@ ndy comprise

the Compound 1 1s set free and
wauaf acitp tﬁbaﬂa)t be obpanbout He2G% aeatﬁaié)lmomdpmaﬁ dbe prepared using

me‘qlpg ;tkg‘})%glel tgg :gtrnt]t ﬁg ' og]?clgp)éirepcggnefl rhse%e&}g tl;g ]&e]atr 15 apreferably an
org%xﬂf:% RLR, é’g %Oé%tedtailﬁtéﬂ'é\’cﬁ%'a%hbl e.gl SRR, héEdHethanol.

aseo is set free froma crude salt
crude m xture of Conpound | . The term crude
mxture in this cont

The BRI BV ORGPk it e PEBClaRgRE A GeLhpua J gich process
COI%E?}IS%%%E%R d@fl Brephity 2R Vitefelibiyr obding 8 Witast eeOirfRABGN, ic. in

particular a malate or a tartrate salt as described herein.

A further aspect of the invention relates to a method for the manufacturing of Compound I,
characterised in that the base of Compound I 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 malate or a tartrate salt of the invention 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 one or more impurities
which it is desired to remove, e.g. the above indicated cis diasteroisomer of Compound I.
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
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The crude m xture may be separated directly fromthe

reaction m xture, or the crude reaction m xture nmay
whaove/0k®en subj ected to sone initial purificatPGIDK2006/000087

Accordingly, the inventionalso relates to a nalate or

a tartrate salt of Conpound § obtainable, e.g.

obt ai ned, by a process conprising the steps of: (i)

crystallising the base of Conmpound I, and (ii)
alsosishsaqoennhataté arrrd trgtrate ralt atfeCompeundal pbiainableaete. @hbtained, by a

prootggse Fglpggéglgltglgon gl;g;%::org ? zilzljp{étgﬁlsbas OF)? nP%’ompounHaY and (ii)
sub e&?é'n\fl%t f”i')hhir%eéj nfiife O aRfFatd iSABSE th ﬁw@ﬁ‘ﬁi& Whe@t?ﬁ@l@hﬁd base of

a solvent, e.g. solvent, e.g. of eth% acetate
Congpoulé ;itraa}eb@pre@amd Yoywargstilbsiegf opt@nglly gpg;wgeé sedsmg argnore times,

o R s e TR e -
mix Ff‘”e% hd dJsEﬂl?éﬁ%n‘&h& Ex4Rp8 he@eihl or o- 3
- p%eny an

2-trinethyl pi perazine;
Conpound II] or a salt thereof, (Il) conprising the

Th efl%v?edltlgglagqe ofe lp?gtt(lp I%gjée B%égprgﬁecond : .arri F ﬁgﬁffgllg\%{%oc%%ound of
forr%l{t}l& er nﬂt ' Vﬁ‘po Sﬁf L%k BKT- @Ichﬂﬂo-ggéﬂénﬂ%ﬁllﬂﬂ)ésl @tr&ﬂéthylplperazme

I s” produced according to a nethod
Com}ﬁomﬁdl]; mvasmﬂuthere@fs descri bed herein, i.e. in
particular co ising a step in whi ch Conpound | is
precipitated as®a salt of the invention. The synthesis
of Conpoun :Ijrom Conmpound | is described in WO05/0
I

16900. The t/ of Conmpound Il nay, e.g., be a
succi nate orNa nal onate salt, e.g. a hydrogen
sucei it or a hydrogen nulonate salt as

W005/ 016900. In further enbodi nents,
r a salt thereof may subsequently by
to a pharmaceuti cal conposition. The
properties gf Qonpound |I indicate that it will be
particul arly ef ul as a pharmaceutical. Accordingly,
the present inventi further relates to a
pharmaceuti cal conmposition of a salt of the invention.
confhzirigntie step oﬁmt}sfdauoal agithesecandatyeamive o€ §pmpeund} tosahigin the free

| t d t b t he t t
basg pé@g}gl@g{l}ﬁl ﬁ | pl:ag?elﬁ Z)F%;&m§§i§§ g%lg ﬁf)%pﬂlérrecﬁ%sm{&ﬁt Rhein
Corg Siaast ﬁrodhﬂ?[d%ﬁ:%ﬂdﬁ’rg B2 m&Rbd GPME RlcatiOfn aPddieibed herein, i.e. in

seases I nvolving psychotic synptoms, such
particular comprising a step in which Compound I is prempltated as a salt of the invention.

Conpo
fornmul ated i

The synthesis of Compound II from Compound I is described in WO05/016900. The salt of
Compound II may, e.g., be a succinate or a malonate salt, e.g. a hydrogen succinate salt or a
hydrogen malonate salt as described in W005/016900. In further embodiments, Compound

11 or a salt thereof may subsequently by formulated into a pharmaceutical composition.

The properties of Compound I indicate that it will be particularly useful as a pharmaceutical.
Accordingly, the present invention further relates to a pharmaceutical composition of a salt
of the invention. The invention also relates to the medical use of such a salt and
composition, such as for the treatment of a disease in the central nervous system, including
psychosis, in particular schizophrenia or other diseases involving psychotic symptoms, such

as, e.g., Schizophrenia, Schizophreniform Disorder, Schizoaffective Disorder, Delusional
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as, e.g., Schizophrenia, Schizophreniform D sorder,

Schi zoaffective Di sorder, Delusional Disorder, Brief
we2gpeloedoBT Di sorder, Shared Psychotic Di sor der PEEDR2006/000087

ot her psychotic disorders or diseases that present

Wi th psychotic synptons, e.gg nenia in bipolar

di sorder. The present invention also relates to use of

a salt of the invention for treatnent of a disease )
Dissder cBeef Psyahoti é)igardup Sheredi BsyichgtioDismysd¢reas) well other psychotic

di sorders, affectiv sorder.s includi ng depres .
GiscEYGR AT GRSGSES BAGEEN M Ay NS SEP BFEt EoTadL Bolar disorder.

par ki nsoni sm cocai ne abuse, nicotine abuse, al cohol

abuse and ot her abuse disorders. The invention also i
Thermkstne mventien atet Mdaeofo useadaisaly oSt invertiioarfor eatment of a disease

0P 1P SRS B2 S5hereBR, U OB e v

dep Rs&@ﬁ dﬁée distiBtinges) hifhhR! Adurblesid-FlacePIRINkSHiSE, cocaine abuse,
a mnistéring a therapeutical [y effective anmpunt of a

nicatietabose, aleeholrabuse dndrothet abusetdisordessbodi nent of t he
invention relates to a nmethod of treating positive
synpt ons of schi zophrenia conprising admi nistering a

Thd NAVARRM! 18R] | 1Bt Q6T LV BN Afeafing aBEhiddphirétiform Disorder,
i nvention. Anot her enbodi nent of the invention rel ates

Schﬁzma&ecstisvtehlawomfer tEda&wm@ qu}d@n, Baict Pryrthotis Digorder, Shared Psychotic

it B S BPHEAPE SHR B G0t o gperppptical efecive
amddﬁ"{%ﬁ&bﬁ{]@fttﬁeflwehh&[ enbodi nent of the invention
relates to a nmethod of treating depressive synptonms of

schi zophrenia conprising adm nistering a

A il RS ol e Lo R RR R b ST e 2 Gyg gymptoms of
sch%@gﬁreﬁraat QRehrRing sBRhLIsRIinTBN HRrPBGH @y BHeBi RNAMEEAT a salt of the

ol ar disorder conprising admnistering a
invértmma pewttiec @nibpdmhdnt of ithe invention relftes te al methpd o dreating negative

I nvent The invention further. relate
symmsRorEy e g PETBA e R g eg o iRty § AP gpountofa
salt b ﬁﬁ/f:ﬁﬁ&?% AHRHEP binbbdih ot BT fHeSh@érﬂuBﬁ rélates to a method of treating
erapeutically effective anount of a salt of the
deplrmma tsiymptonhnof MlzppMmatcomlsmgt adniinisisaing jactherapeytisplly effective

t he ?harma %Utl caJ[ uses, it is understood that when
amount of 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 a salt of the

invention.

The invention further relates to a method of treating substance abuse, e.g. nicotine, alcohol
or cocaine abuse, comprising administering a therapeutically effective amount of 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 70%, and
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speci fying the enanti omer formas done in fornula (1)
for Conpound I, then the conmpound is relatively
war@cesobem cal |y pure, preferably the enanti oPET/DK2006/000087
excess is of at |east 70% andnore preferably at | east
80% (80% enantioneric excesggheans that the ratio of |
toits enantioner is 90:10 in the m xture in question)
at | east 90% at l|least 96% or preferably at | east
mor® §¥6fedablyaatpleasted 1% d 86¥berdintiemeric tehessslinagane thasribe iratio of I to its
excess of Conpound | i,s at | east, 90%.( 909
enandjomst &7 38 R dhesspidure i gaestiop)at Pﬁ%iggg/?gafa(%%ﬁlp%%voﬁ prpferably at
leasg%ﬁ%.l In(ef %x%gé@q éﬁ?(%ﬁiﬁ’i\éﬁ; the diastereomeric excess of Compound I is at least
-phenyl indan-1-yl)-3,3-di net hyl pi perazine is QE:S ,
90%a(90Vedinste@beriatex tasa stealsT i rasio @tf Corapenddgocisal 6%3%6-0111&0-

aspect of e invention rel at 0 do
3-phepBadser Iy e POBEORERS 05 ekt ST O Bolepst 7% or at least
989§reated wth a salt of the invention is also treated

with at | east one other nedicanent. A particular

rel evant enbodinent in this connection, is treatnent

A f&l&e&, agtagq?;gotg&:gglg?%gﬁtglsreﬁi%n& ir{e é{l&ﬁ%&i :oi g%ﬁenﬁzéggcﬁe@cﬁﬂeﬁ herein,
whet?tﬁlté Iﬂﬁ%ﬁ%ﬂ{s iarﬁtedAﬁz?tﬁradéaﬁng Yhe R0ENtRIMIS disoBithtet kit &Sledsd one other

. of the Iinvention for treating a patient
medidsifent.i Agpafticmtar seleivans Enrtedinserd rin dhis sonpesjionoks decaigpentwith other

et G S P et 1 i S G feht! e other
me o{%?e%& B antibBEHbHY, AHcbRAndl ! b @bo@inkdie rdlges @f tha used talt of the

the inventi'on for treating a patient suffering from
inveatibh fopineatinga maticot $uéferipg Yoo sehizoghteniasorzothersy eltses who is also
b . g. '
teafgd i ikt AsOSIET o e HESTo PG o Ry BEt o af dipsychoric. In
anoﬂlgg}:ﬂ{bé(ﬁiﬁfeﬁﬂ thdirRBMticihelAR!t6 tN@YseCol% sa@f ¢ thy invehieiafor treating a
subl'ingual or parenterally, and the conpound or salt

patigitysulfieeripg s setdzophreniay os aihenbsyshesss nyloois asgpbstance abuser, e.g. of

admnistration, e.g. in the formof tablets, capsules
alcqhghRIRaecotssy ups or sol utions or di spersions for

injection. In one embodi ment, the conpound or salt of
the invention are admnistered in the formof a solid .
Theptranpmmdytalc at cemposition efitheadbiention may hbladminjptergd in any suitable
on of, solid

capsul e, Met hads Eor t Fe pr epar at i
Wbt 1B PR, SRS o e A e e Tk NS R FRo Pl Oh it e be
presented in any suitable form for such administration, e.g. in the form of tablets, capsules,
powders, syrups or solutions or dispersions for injection. In one embodiment, the compound
or salt of the invention are administered in the form of a solid pharmaceutical entity, suitably

as a tablet or a capsule.

Methods for the preparation of solid pharmaceutical preparations are well known in the art.
Tablets may thus be prepared by mixing the active ingredient with ordinary adjuvants, fillers
and diluents and subsequently compressing the mixture in a convenient tabletting machine.
Examples of adjuvants, fillers and diluents comprise corn starch, lactose, talcum,
magnesium stearate, gelatine, lactose, gums, and the like. Any other adjuvant or additive
such as colourings, aroma, preservatives, etc. may also be used provided that they are

compatible with the active ingredients.
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Tablets may thus be prepared by m xing the active

ingredient with ordinary adjuvants, fillers and
walRdoaoestoss and subsequent |y conpressing the m XPCF/BKR06800087

conveni ent tabletting machi ne. Exanpl es of adjuvants,

fillers and diluents conprigg corn starch, |actose,

tal cum nagnesium stearate, gel atine, |actose, guns,

and the like. Any other adjuvant or additive such as

col ourings, aroma, preservatives, etc. may al so be

o GRSt e B TIPS SR RIS
addi%%ﬁnﬁ‘\s,@gy of{dle §ol§@111ttfo€i‘nlj éﬁh@n,' }{l‘é’ﬁ%l}f’ﬁelﬂ_@ Gyasrs adjtidting the solution

in a part o e sol vent for injection, _
to dpsietlerchinhy, ssirdisatien efithe splutidj asd ifitling inesuéteblgtantmyleseor vials. Any

. desired volune,, sterilisation of the sol.ution,and ..
s B oD O B AL G iy s
pres%ﬂ%ﬁ%svﬁntﬁﬂ@d’aﬁﬁ kansiiking 4s&fs b, the art may be added,

a§ tonicity agents, preservatives, antioxidants,
sol ubilising agents etc. The daily dose of the

SRR B LS 10025816 i S 00 B, 1488 i
betvgé'é'nt 2P é@d PEd ﬂ%ﬁhy}nﬁ@s&@@e%tw&ngl- arl F0ehabt. . frefeytyibetween
and ny. i

ndi cated above the invention in
2 anfdadtmgul ar relates to: a salt of the invention a
phar maceuti cal conpositions as described herein
conprising a salt of the invention; - a nedical use of

As %g&gtea%gﬁ Ohhe LR BN ATHRE &d:1 bed herein for
npoun Y; erel n Conpound | is having an
- enpaitioftherincergioness of at | east 60% (60% enanti oneric

excess neans .that the ratjo of ound | .to it .
T rumeatsy Habob e S SRR Sl ot imenton
. i Yinddnti 86d 1Rdreih €asCoRPdend I;

Lo Bl Sty b aar o
wherelnat@spdundd is dlavingfant dnentiomeivt ¢éxsassool FHeasingl ¥ 60 pnantiomeric

conposi tion of the .inventi and the u . ( j : .
eXCRSr IBPNS %’e‘h@irﬁu%%ﬁ}&(’ulngﬁstoh %F]ﬁad‘ltlg%‘g‘,? 6@?8% 2%rt'rh?g19mture in

%ﬁs vl gefehst 09 (1 RO RS RNERIVO%C atelésst 96%, preferably at
e ea ’séctlﬁ%%q?é)égfat?o of Conpound | to ’ P d
least 98%.

One embodiment relates to a salt of the invention or pharmaceutical composition of the
invention and the uses as described herein, wherein Compound I is having a diastereomeric
excess of at least 10% (10% diastereomeric excess means that the ratio of Compound I to
the cis-(S,3S) diastereoisomer is 55:45 in the mixture in question), at least 25%, at least
50%, 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.
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the G S-(1S, 3S) diastereoisomer is 55:45 in the
m xture in question), at |east 25% at |east 50% at
wo e@ssep8y at | east 80% at | east 90% at | eaRCT/DE2906/000087
at least 97% preferably at |least 98% The term
"treatnment” in connection mn&h a di sease as used
herein al so |ncludes preventlon as the case may be.
The term "di sease" as used herein also includes a
di sorder as the case may be. The invention will be
illustrated in the follow ng non-limting
EXAMPH®s. EXAMPLES ANALYTI CAL METHODS The enanti oneric
excess of Conpound (Va) in Exanple 1 is determ ned by
chiral HPLC using a CH RALCEL(r) OD columm, 0.46cmID
ANAL2TICAILMETHODSt 400C. n- Hexan/ et hanol 95:5

(voI/voI) S usdas rml, .
nEiononie g CeE 0L CEmBE Sagele geRo6 b BuglPLC
usmg (?I%m ne%ﬁg@ (?JE r469mqm% &f LCPOTRe B4l 9C, hSHexan/ethanol

si’l'ica capillary electrophore3|s

95:5((@b)valpisnged h}ﬁmbbﬂld plvisagt <fiowtirate ofi$.0 raképin, datectigoinperfprmed
X 48.5 cm L, run buffer: 1.25mM b cyclo dextrin in

using BV sleteciorrti20pat ogen phosphate, pH 1.5, vol t age:

The eggn\{io%e?g% LF%E uf @ogl?pé 11&_21[ is@g&%itﬁﬁ ‘by4AsiaatlidaQapitary

| ode arfay detection
elecﬂrSﬁlﬁUﬁs@@@mL&lrrgCthe follovahg conditi@Bngapilar: FAumMHDsX 4§ St amd-, run
butiar A 23  re oaRein ot By a SRR BHisPBE iR Sopottase:
16kgg%y@¥a%eiéé€;ﬁ%%ﬁ§ @%Mﬁp&‘ébﬁ& H&edtRmOtslamhnafiode array

vance DRX500 i nstrument or at
detodB6n 185riMrfzsampleccoBeettentiodG REG/minkt thismystem, Copound} has a

99. 8%) or dinethyl sulfoxide (99. 80 IS, _used a .
retesipdn e F aﬁﬁ@letT@ﬁbér#BtﬁHysl ay |'fg‘h%tqj % fﬁ‘?@d‘ TSE"HF'OH time of

a 11rlﬁf erence standard. The purlty of Conpound |
aPP’foé‘“aéF rmhed by HPLC (e.g. also the cis/trans ratio)

' NS iR gpethifigecorded at 500.13 MHz on a Bruker Avance DRX500 instrument or at
250.13 MHz on a Bruker AC 250 instrument. Chloroform (99.8%D) or dimethyl sulfoxide

(99.8%D) is used as solvents, and tetramethylsilane (TMS) is used as internal reference
standard.

The purity of Compound I is determined by HPLC (e.g. also the cis/trans ratio) using a Luna
C18(2) 150*4.6 mm (3pum) column at 40°C. The mobile phase is phosphate buffer

pH7.4/acetonitril 40/60, run time 60min, and after 32 min a gradient of acetonitril/water
90/10 is applied. Detection is performed using a UV detector at 220nm.
The cis/trans ratio of Compound I and key intermediates is determined using THNMR, e.g.

as described in Bogese et al., J. Med. Chem. 1995, 38, 4380-4392 (page 4388, right

column).. Generally, a content of approximately 1% of the undesired isomer can be detected
by NMR. '
The Melting points are measured using Differential Scanning Calorimetry (DSC). The

equipment is a TA-Instruments DSC-Q1000 calibrated 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 under nitrogen

flow.
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A 8(2) 150*4.6 mm (3mm) columm at 400C. The nobile
phase i s phosphate buffer pH7.4/acetonitril 40/60, run
wo 2008/08085 n, and after 32 min a gradi ent of PCT/DK2006/000087

acetonitril/water 90/10 is applied. Detection is
performed using a UV detect at 220nm The cis/trans
rati o of Conpound | and key internediates is
determ ned using 1H NVMR, e.g. as described in Bges et .

Therddo gravimeMiclanaBseniT GO9Bed 88 estirdgtoniaRIveptiyeten g@dent of dried

matega) of PAFARETAAEIBE Aol T BUTIer BT Do he S0ZRE BRI Foles
100/15%546{%190&4%@;?5@@&%&6@%%&9 using Differential

cannin orinetry (DSC). The equipnment is a
X-REIPpdwddridiffmntogranRGvegt OEaswred pip DAl pticab X art PROgK-Ray

the nelting point as, onset value. About 2 aml .
Difftaﬁtonmréﬁlrw@w irgfliafiqny Eﬁ% p3Mples, Wers IB%FHU{?HEE réﬁﬂcﬁwﬂﬁﬂgﬁe in the

flo r o gravi ' lysis (TGA) used for
294%%&6}%’%&6%%“% &ei\/ggaﬁlt{;ﬂ/%%gﬁ'content of dried materi al
Optitsl 1BREbHR i m@easusddn Bpoldimest, Peflin EimdiGAed®001. 1- 10 ny

sanple is heated 10/mn in an open pan under nitrogen

flow X-Ray powder diffractograns were nmeasured on a

PANal vtical X Pert PRO X-Ray Diffractonmeter using CuKa
SYNTHES 3t i on.  The sanpl es were neasured in reflection

node in the 2g-range 5-40 using an X cel erator
detector. Optical rotation is nmeasured gn

Exapyilaili mSywthesivof (1539 brehlonpdpheny hindansingh(Es) by use of chiral

Exanpl e nt hesi.s of
(1S, 3S) -°ér‘%?{9fgf)%@yphenyl i ndan-1-ol (Va) by use of

Rac&}l'{cr @%6@%{&&6ﬁgﬁh mmlnﬂaglw) {Qprellr)arec\l/)as described indPCT/DKO4/OOOS46,
c/\y-6-chl oro-3- phenyl i ndan-1 -0 repar )

i.e. atlepting Brednéthoddsse Fresase! ql-.Jé.g\l% S&’zfmng"%%hégrf‘é@ﬂéé”

. descriped in es et. a. A o .
i 35 B ke b BT o S BB oyt 3B o) 107 gram) s
resolRAYy lﬁgpaéatim&ﬁaw@hﬁw ubin@ @)CHEROLL RAKH®D talumn, 10cm ID X

resol’'ved by preparative chromatography, usi n% a )
50c@HL, RALRY(40)° CAM etiwinalhis usecbasmolplexphase at a flow rate of 190 ml/min,

detection is performed using a UV detector at 287nm. The racemic alcohol (V) is injected as

a 50,000 ppm solution in methanol; 90 ml is injected with intervals of 28 min. All the
fractions, which contain the title compound with more than 98% enantiomeric excess, are
combined and evaporated to dryness using a rotary evaporator, followed by drying in vacuo
at 40°C. Yield 220 grams as a solid. Elemental analysis and NMR conform to the structure,
the enantiomeric excess is higher than 98% according to chiral HPLC, [a]D2° +44.5° (c=1.0,

methanol).

Example 2  Synthesis of (15,35)-3,5-dichloro-1-phenylindan
Cis~(18,3S)-6-chloro-3-phenylindan-1-ol (Va) (204 grams) obtained as described in
Example 1 is dissolved in THF (1500ml) and cooled to -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
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50cmL, | Omat 40 OC. Methanol is used as nobile

phase at a flowrate of 190 mM/mn, detection is
wWQerbosdetl using a UV detector at 287nm The rBCEDKE006/000087

al cohol (V) is injected as a 50,000 ppmsolution in

met hanol; 90 nml is injected yth intervals of 28 mn.

Al the fractions, which contain the title conpound

with nore than 98% enanti oneri c excess, are conbi ned
sodianvbiearhpuataplates aredomhined with weferphase As 9@@%‘9@3& i §rwith sodium

v SAA} St B SRS s B PR AR g

ha$d (CY Gh4 HR orkRific BRARH & J Ryubb a0ex38%ed with
L (‘Cgrdl ng (%rg C%Iﬁl‘éﬂ HngépaFatsdé%g%ﬂlﬁws 1(&21521’1%60@ extiied wit

ethmtd’tatﬁoTl)e etixlaaoplats hagyis chmbinsd gfith(the organic phase B, dried with

b S BB B B o cympr in e

confPoBfi® )s APsiRI VisQ ﬁ@ A€ M&eisiledEdiadllySn the kafipks. Ceddirans
'n THF (1500m ) cooled to -50C. Thionyl chloride

ratiq Il%gcmrél)lgmNMRIed dropwi se as a solution in THF
(500 M) over a period of 1 h. The mxture is stirred
at roomtenperature over night. Ice (100 g) is added

e ' GAfthés o, MauhEhyWiperakhie2one has nmelted the
vva er phsz;}gg (A)Oand t he o}mgnlac phgse

Potassipar cerbohata(3@0ghams) agd mh(sz eph dienipe [1@0&,&2&;@1@@ argstiveed with

it { d
wotuphe (L FHER 538 ﬁ?%ﬁu@@%—ﬁ%ﬁﬁ@%ﬁ@ri BshBi e 7o mb s
add%@t’ﬁfe sﬁ%ﬁoﬁls Rikdash &dxoRFnEhtMahd fi ﬂ@ﬁwu'ﬂhémlﬂér@akdﬁ washed
8% , used to wash the organic &)ase B onc

wﬁ]agﬂmeme (smﬁemﬂ)e $he combyinad) Gilmtes (pjhlalg@ 4 mhetheorba walsr bath and

s RG0SR BT aoBR B BT PRUREE e e 35
(the' Sm %@ﬂ}fﬁh@ %ﬂth\éﬂrﬁlkau&@ﬁ TBrERINI6reRbRERe Baddéd @HOWAD), hand another 1200
esi um sul phate, and evaporated to dryness using

ml dleﬂlldatgl lsecmdalpctﬁdmb?ﬁ SQyithe tempetature iin the neisksd irnkd °53- B@iuene (750 ml)

is agé@gna&a{gf lglgd %ké)osﬁ[ Pgﬁgtllpagq 15 &ol}%qt%ge%%édgr Ct l %thl%l\llkl/g% mixture 71

oC) R Gurd iSHHES & 198 bahInd hﬂ&hﬁyddpmefeﬁi it pRo@ie precipitates.
Pot assi um car bonate (390 grans) and et hyl ene di am ne

The({r00dct g5 mokjeddryefilgniion, sdshed with toluene, and dried over night in a vacuum

oven at 50 °C. Yield 171 g (52%) of 3,3-dimethylpiperazin-2-one. NMR consistent with

structure.

Example 4  Synthesis of 2,2-dimethylpiperazine

A mixture of 3,3-dimethylpiperazin-2-one (8.28 kg, 64.6 mol, large scale preparation
analogous to the preparation described in to Example 3) and tetrahydrofuran (THF) (60 kg)
is heated to 50-60 °C giving a slightly unclear solution. THF (50 kg) is stirred under
nitrogen, and LiAIH, (250 g, in a soluble plastic bag) is added, which gives a slow evolution
of gas. After gas evolution has ceased, more LiAlH, is added (a total of 3.0 kg, 79.1 mol, is
used), and the temperature rises from 22 °C to 50 °C because of an 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
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toluene (1.50 1). A solution of ethyl
2- bronoi sobutyrate (500 grans) in toluene (750 m) is
wadwescoshe suspension is heated to reflux ovePCTDERA0G/000087
and filtered. The filter cake is washed with tol uene
(500 nt). The conbined filtrates (volume 4.0 1) are
heated on a water bath and :]:llstilled at 0.3 atm wusing
a O aisen apparatus; first 1200 m distillate is
cool 6itH £atled t@hpedatu A 16, Tempepedusrsedium hyseoxiilx (1% 330 kg) is

o e S SLUETE 3, S LS00 e B0 SR TSh it
: ! . . _ '
hour, @5@;@%%8%8?2 ahg Ehdéﬂlﬁl%%{i % étﬁre%%v@glght-r Bldeenerog R Filtdr)agent

of distillate is collected

Celitdtt(4 &) BGded mpé tieet mixture s fikredriBhedfilter gake i @pshepiith THF (40
m xture is sti d [ h i .

o) T e ket eSS et B e i

reactos %4 74 @%c{?éﬁlfaﬁbﬁ {e?ﬁcﬂe%me%S”@?gt Y90t AbdrOTHE Rehansise (AR i8eg) is
OvVer nig I'na vacuumoven at 50 0C. Yield 171 g

furtieb 28Acenfratad 3n diratmtsharaporater &z apprexiontely MVR Fdeslly, Seanixture is

with structure. '
Sractoratl bRy PP ERT I ProS LR B Brodact is collected at 163-4 °C. Yield

5.31?&@;%%%%&5?&@%@ -sH&ufB- 28 kg, 64.6 nol, large

e’preparatton anal ogous to the preparation
described in to Exanple 3) and tetrahydrofuran (THF)

60 kg) is heated i i vi :
SCOP R R T e o e
nitr °9e@im\?\ﬁ&gﬁbﬂa%i&%%ogwduﬁdm H9bHYeR iRARSeisaltbag)

i s adde \ gives a sl evol ttion of gas. After
Cis@.??%@éﬂi—dtdh%o?@eﬁghm, (240 1z is digdobveiddn huded-¢ne ({ 30Gml).

or, S. , : LS. d) .. e L
poivsscr o A6 B! 3o ot b SRR g B
4) (g]l%lo%ta%r/g gdc%fd a%d FnedhfRiaxd ﬁ’éafsbglragéé'ﬂhjl)_izteﬂﬁgrahﬁe agded. To the reaction

ver hours at 41- he suspension is

mixGire g #ded diettanothbe2 hand hatrogdoCadid AW et Dt Ehpphasesre
60 0C). The mxture is .

§ | ed ' .
v ion] B i S BSSS £38 hnebbfopnon
acid® cfhék%&'f%h&%qgﬁﬁr% WaSl B ordriEpask BakLAgaliEifRRd@tY efsure, that
of ; en aqueous sodi Um hydroxi de (15% 3.50 kQ)
all pﬁgdm &beifl thy @hite? Phas nSidiem Ay d2RiRC28 Yo i ddded tretbe svpsarphase until
re water

o et et § cadety QYT Nkl 80 O PRl e
ool T ST e tng o
evapbrator THEld 28] grams of free base of Compound I as an oil. Cis/trans ratio, 18:82
according to NMR. The crude oil (ca. 20 grams) was further purified by flash
chromatography on silicagel (eluent: ethyl acetate/ethanol/triethylamine 90:5:5) followed by
evaporation to dryness on a rotary evaporator. Yield 12 grams of free base of Compound I as
an oil (cis/trans ratio, 10:90 according to NMR).

The oil is dissolved in ethanol (100 ml), and to this solution is added a solution of maleic
acid in ethanol to pH 3. The resulting mixture is stirred at room temperature for 16 hours,
and the formed precipitate is collected by filtration. The volume of ethanol is reduced and
another batch of precipitate is collected. Yield 3.5 gram solid, i.e. Compound I hydrogen

maleate salt (no cis isomer is detected according to NMR) of the title compound.
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kg). The conbined filtrates are concentrated in the

reactor until the tenperature in the reactor is 70 0C
W@ diossdoBat i on tenperature 66 0C) at 800 nbar . PTHBK2006/000087

remanence (12.8 kg) is further concentrated on a

rotary evaporator to approxijgately 10 1. Finally, the

mxture is fractionally distilled at atnospheric

pressure, and the product is collected at 163-4 0C. )
EnaMiiehetiGex3edsqotddie. to RIsCORM. Mdting point HEd- 518 s NIMRB. complies
_ExanPIe 5a Synthesis of r -1 -((lI .
with BeSUaCtIst or 0- 3- phenyl i ndan-1 -yl ) -3, 3-

di met hyl pi perazi ni um ( Conpound 1) hydrogen mal eat e

salt G S (IS, 55)-3,5-dichloro-I-phenylindan (240 g
Exanspld 5bs Slynelksisrof hransrl-A1B;38){61d0orord-phemginda- Lriyl)-3,3-

carbonate (272 g) and 2, 2-di net i.perazine.
( pr epar dEmghyRIDEFAZHIYmM Oﬁ%‘}’rﬂﬂlﬁﬁ) 1‘5' dF‘l cé‘?"ré?eesaétdded
53 hes g 84 o6s foah ti
OIS AIEE alnal cas Sal e Sl g i
desdrjbed il exanaplo 2N (569 kg)ds iissqlved inBVIIBK (FHekg)hBetassivap garbonate (56.8

d. and pH | s )
ke) o8 3 2ot bR s RO KPS GG i P s R 10boc
temg?%ﬁﬁe Fo? gURGH TR rbasidn hiiQues BRBbked b Asvin RAGRraAGRIIKRIdré insoluble

er to ensure, that all product is in the water
inoyphnis enatGid isurenivyed by ifitheatiop8¥he fikiratedid eabsequenh washkpdayith water
hase until pHis 10, .a e water.phase.is extr
(528 W the phases ags; sgpﬂr}qfe]d@pﬂ é)?fj?ttztﬁiyrgar}qﬁ é)hg?_eelﬁ ﬁgjlustgﬁ ok} 958 Between
3 — Y REF Badi6n 6 rag&chﬁfridefélswkg B4 biiBons be1Gas®, driid the
evaporated to dryness using a rotary evaporator. Yield |
addafh the producifseparetes EEeroducCisritanertion a agtsehe, and the filter cake is

vl S8 )l HRSRLRE, 6e BY Focd b
O_O%Q&QQq%asphy on silicagel (eluent: ethyl
acetate/ etha

nol /triethylamne 90:5:5) followed by
Yietd: @pdaga€ompotial Hinpreésisomar ia detstiad peevdips taNOIR -anplgsig).

12 granms of free_base of o] | as an_ oil. .
EngniipRieti §¥£55% agerpting i b 1%%@%% FPF‘%H&) conpfies syifh th structure.
di ssolved in ethanol (100 m), and to this solution is

added a solution of maleic acid in ethanol to pH 3.
Exdtpleréas ubyrithesisroftherfeee Ismse of Cospoand ddoemiadnysrogen maleate salt

e S P B ST BRG] L Bl o
hydrogen maleate (9.9 grams), concentrated aqueous ammonia (100 ml), brine (150 ml) and
ethy! acetate (250 ml) is stirred at room temperature for 30 min. The phases are separated,
and the aqueous phase is extracted with ethyl acetate once more. The combined organic
phases are washed with brine, dried over magnesium sulphate, filtered and evaporated to
dryness in vacuo. Yield 7.5 grams of Compound I as an oil, which may solidify on standing.

NMR complies with the structure.

Example 6b Synthesis of the free base of Compound I from a hydrogen chloride salt
The free base of Compound I was prepared as described in example 6a by the use of trans-1-
((1R,3S)-6-chloro-3-phenylindan-1-y1)-3,3-dimethylpiperazinium hydrogen chloride as
substitute for trans-1-((1R,3S)-6-chloro-3-phenylindan-1-yl)-3,3-dimethylpiperazinium

hydrogen maleate.
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anot her batch of precipitate is collected. Yield 3.5
gramsolid, i.e. Conpound | hydrogen naleate salt (no
W@ e®oios®ser i s detected according to NVR) of tPET/DKRI06/000087
conpound. Enanti oneri c excess according to CE is >99%
Mel ting point 175-178 0C. NMR-conplies wth the
structure. Exanple 5b Synt heS| s of
trans-|1 ~((I R, 3S)-6~chl or o- 3- phenyl i ndan-1-yl) -3, 3-
Yieldiof€lomtophd Emwag P10 gramé Sartimgfiran 1. 2rg}dn©gﬁtﬂamh1-((rlﬁcﬁ§) -6-chloro-

) di chl oro: | | i ndan (I arge
'P@éﬁ]lu@aﬁrleﬂé‘ﬁéﬁi&??ﬂé’i@%@@ﬂw Byqrﬂ@ﬁ % aration
described in exanple 2) (50.9 kg) is dissolved in MBK
(248 kg). Potassium carbonate (56.8 kg) and
Exathple 0h miftrbparapioperf arystallige bas dJompenstitifvmméal t he

m xture i s heated t ature, for

Compsed | 6hY R P R e P S TR

left

0 GBI ol TSk BUCATD ORI 115 S0 o

with fterripp dsies-16 heusse frasabe dasan drystall satiethwasp pbgenved, pmdaﬁ@ crystalline
i s adj usted val. ue bet wee dd tol

mategpial W%fr‘i?é‘éﬁeé %yg'}ltra‘réor( 118 ofheg @aﬁﬂﬁlgaﬁﬁ%ﬁéons%%%{l? I el served and a
de 'tﬂ? qgelst k&ﬂo%ﬁebyrﬁﬁﬂ%loﬁe%é adig§llatibRe wak Osﬁ!@iﬁffed when

tere on a nutsche, and the filter cake is
dlstﬂaﬁhle teryyerdthidkchah &l frgin the doidipg| pofreedethyl 80dtee to theeboiling point
product_is dried at 50C and .0, O5bar  for 12 hou
of hanidng: T YR QIen) Weh deth Vi | 0P 508y Ipatyre at ambient

temBGERES Ll ¢ rm b{ﬁ‘ 'a%)aterﬁ@@ﬁithoﬁﬁé 15 518MIE8%Gh could be initiated

ccordi ng to MR spectrum conplies with
by scfuclfiig with argass Ep(aiuhaloe b@aeﬁymg Ads icxy st line{eorhpaumdd axas isolated by
ﬁltrgqionCOYr{.gldu6nf(§:i g1|raurr];sr (%4 0/63 Wf{oc%?nr]})hg?lw?t%ttﬁe gt%ctture lgfeﬁ}n%rp%mt 92.4°C
(D%@%ﬁ‘isct febd leratl?t‘%)m ﬁan Ao e§cé§§‘ savtdindanek iy po%k. 3- di met

ylI'pr perazini rogen mal eate (9.9 grans),
concentrated aqueous anm)nl a (100 m), brine (150 m)

and ethyl acetate 250 |s sétrred é r,oom
Exmnﬁsa.batmaww s staliing isbasn atEempopnd TfEam 6By - 5ng
Preﬁ%@d ngfisgﬂﬁe 'pﬁ EXUERAE SHHVD. D BradOH cradebaat. eYl@I&D@S grams.
orgam C phases are washed with

Mehihig@intd2i3eC (‘DS@ qunempmmuse)lqnﬂaan@ntlddertceerxg@ssah:tprmmed by CE
evaporated to dryness in vacuo. Yield 7.5 grans of
15>d9n%ound | as an oil, which may solidify on standing.

Example 8  Characterisation of the crystalline base of Compound I

The crystalline base of Compound I obtained by a method as described in Example 7a and
7b had the X-ray powder diffractogram (XRPD) shown in Figure 1 and was characterized by
the following reflections (peaks) in the X-Ray powder diffractogram as measured using
CuKa,; 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 thermogram corresponding to that of Figure 2 and a DSC
trace showing an endotherm with onset about 91-93°C. The crystalline based obtained was

anhydrous and solvent free as judged from TGA analysis.

Example9  Synthesis of trans-1-((1R,3S)-6-chloro-3-phenylindan-1-y1)-3,3-

dimethylpiperazinium (Compound I) fumarate salt
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NVMR conplies with the structure. Exanple 6b Synthesis
of the free base of Conpound | from a hydrogen
webioos@es sal t The free base of Conmpound | wasPEI/DE2006/800087

as described in exanple 6a by the use of trans-X- ((I
i 7, 3S - 6-chl oro-3-phenylindag- |
-yl') -3, 3-di met hyl pi perazi ni um hydrogen chloride as
substitute for trans- 1-((1i?,3S

A sohfiiof orams-3- (112 Bg)-6-ohlarn-3-phenylindan-1-y1)-3,3-dimethylpiperazine

1-yl) -3, 3-di net hyl ini i
o ddpsae b FEars SR SRR LA Yt
solu@ n ﬁ aagéd éscg&t%n %f furn%ﬁ): 28dGh k@aRs] udtiPPEY ki Wallting solution is 4.
=yl =37, 3-dinet hy | pi perazi ni um hydrochl ori de.
The RsahpkenikarPisapatedtin aniefbatr fps i &l Hounewhersley oprecimiigisp formed.

I from 6a Conpqund I .0, gr obt ai ned as. descri bed. .
The pelidsompavad angollzaied by &ﬁ%ﬁ}’g’d e C%Tﬂwn%a%%st‘ﬁ{eg RS 6"“% %qug a
whit@@?li{?&h d(19 &Y Bnat@sneHbseGueRtpoAdatng Poinh£93-196 °C.

sol'ut ron: e solution was left with stirring for 4-16
NMReunplied withtinestnears crystal | i sation was observed, and

the crystalline material was collected by filtration.

In other cases, crystallisation was not observed, and

o p . h
R R R e U A e v e
changed dimeshylgiperaainiumg Covipvundfl) tfaytrateseltat e to the

rar S R3S B R TR SR 88

t i . . fi At s .
desc ARl e GO rar) it Bstdl o Al clRoD OO i o oid (0.5
grarfi§iahddeidng 60w Chwaey presipispion isldetestediie meedimuixtmgds cooled to

talli i i i
el Lo e R o) SR A N o BBt of s
Ye -3 YRL IR GaR Pl LS 3 t - i
(SRR S RN E 2 gt s o

and Q&Ofﬁu&mgk@isawazhe@wﬁh attanol(f na). Theyftltealchlierie sheked fise of most of
oun

Conmp | from 6b Prepared i bed. |
the saluents Ao URUFODICDIS GRS Toracky i opaeacr pebf ASGrRER afaif8ls only
r 1 1 v . 0
sho B R B, e B e S e ! sohven
or vixanpl e 8 Characterisation of the crystalline base of

_Co ng) ound | . . .
Yield 2,50 grams (87%). Enantiomeric excess is >99%.

Example 10b Synthesis of trans-1-((1R,3S)-6-chloro-3-phenylindan-1-y1)-3,3-
dimethylpiperazinium (Compound I) L-tartrate salt
Compound I (2.4 grams of crude oil obtained as described in Example 5Sa, purity as
determined by HPLC: 73% area, cis/frans ratio of 17/73) is dissolved in ethanol (20 ml). L-
tartaric acid (1.06 grams) is added at 60 °C. When precipitation is detected the reaction
mixture is cooled to below room temperature and kept at this temperature for 1 hour. The
precipitate of trans-1-((1R,3S)-6-chloro-3-phenylindan-1-yl)-3,3-dimethylpiperazinium L~
tartrate is filtered off and the filter cake is washed with ethanol (10 ml). The filter cake is
sucked free of most of the solvent, and the product is dried “in vacuo” at 50°C over-night.

Yield 2.01 grams. Further purification by recrystallisation from ethanol.
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The crystal line base of Conpound | obtained by a
nmet hod as described in Exanple 7a and 7b had the X-ray
w@owdoeseoss f f ract ogram ( XRPD) shown in Fi gure 1PEIOKMHS/000087
characterized by the follow ng reflections (peaks) in
the X-Ray powder diffractogggm as nmeasured using CuKa
1 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
Yielcﬂlalgl gragsﬁgMIh ebmpb?samﬁlcmersmmrw AsT G4 andlpsis giovrne ieighp loss
and a DSC trace show ng,an endot her m.w t .
befopcameaihesry dp I BRI BR AR N e Shipy T defvent or
angss 68, ' ; - In8ati
watef] ri-g;lﬁ(? E\gglﬂé (a%{a /%f gé"éol, %?ﬁg of iR Wil aby Findntidpietd Ress
accordS) tBCEhd ®99%3- phenyl i ndan-1 -yl ) -3, 3- di net hy

| pi perazi ni um (Conpound I) funarate saltA solution of
trans-1 -((li?,3S)-6-chl oro~3-phenyl i ndan-|

e S et 6, Lo ey

To t:”h sdﬁ?éthy{;ﬁ?eﬂaﬁina?ﬂqgfomp&uh?ﬂ) brmakatd salari ¢ aci d

in ethanol unti i ' i
rransgw(wéwr@-%orm&ﬁhwglire ol ad-TAedn T pE Rt (R
cs I3 PRSP E LB 4l S 108 i i 0.7
grant¥) i €alided av6@ 8O, Wi pecipitation s dstekied tirorepesionomixture iggooled to

Enanti oneric IS >99% Melti [ -
A
n - | . . . _ . _ .
R 7 5 S PR bt
the filt@rakd is(Wakhad #5th-26pr6hdnot (5 Bl)phbafiltemubiais sucked frgs of most of the

B BT (002 g (SRR ooy
sho L;at aeri%ﬁrlb{s.@ctb%.f“’/o 1#5or8d rebfrd8fl ARt aIBPHOC ot dkighal solvent
Whetipitation i s detected theoreaction mxture is

orwaeel ed to beIf ow room tenperature and kept at this
_tenperature for 1 hour, The pregjpitate of trans-I -
Yield(2,3§ grags)(8 520 HIngRHQBeTsHBTHIS 1H aﬁé“?or
-yl)-3,3-di methyl pi peraziniumL-tartrate is filtered
off and the filter cake is washed with ethanol (5 m).
Exahijfle f11b (Syntleaisefismnsdci(tR,35)-6echddrorbphemylindan-Tbpl)Beht

ey a5 o 06
Compound I (2.25 grams of crude oil obtained as described in Example 5a, purity as
determined by HPLC: 73%area, cis/trans ratio of 17/73) is dissolved in 2-propanol (22.5
ml). L-malic acid (0.89 grams) is added at 60 °C. When precipitation is detected the reaction
mixture is cooled to below room temperature and kept at this temperature for 1 hour. The
precipitate of 7rans-1-((1R,3S)-6-chloro-3 -phenylindan-1-y1)-3,3-dimethylpiperazinium L-
malate is filtered off and the filter cake is washed with 2-propanol (10 ml). The filter cake is
sucked free of most of the solvent before the product is dried “in vacuo” at 50°C over-night.
As TGA analysis show no weight loss before degradation occurs the product is regarded
substantially free of residual solvent or water.
Yield 1.55 grams NMR complies with the structure. HPLC Purity (area%): 96%, content of

the cis-isomer; 2%. Enantiomeric excess according to CE is > 99%.
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show a weight loss up to 0.5%the product is regarded
substantially free of residual solvent or water. Yield
wWQ280/0898518 (87% . Enantioneric excess i s >99%CERK26A00087
10b Synthesis of fr"s-1-((l
S) - 6-chl oro- 3- phenyl i ndan-1,yl) -3, 3-
di met hyl pi perazi nium (Conpound 1) L-tartrate salt
Compound | (2.4 grans of crude oil obtained as
Exalﬂgﬁqlzi beHaidttériatiohof B LmalateamkLdartzateisadsl by HPLC:
7

% area, cis/trans ratio_of 17/ i,S di §sql ' .
The Gematats siloontithe peneaarol sied B, B8 Glelinds Beligapove in
Exarfile 69 $na YR %gtﬁltl%b%tglfl'sﬁﬁcﬂi&ngﬁfcﬁl@}‘ QRIlt igink@as tli: DRalts which

Xture'1 s coo ow room tenperature and kept

mearthéhire hiyérogen atmisletefand hidrogen L-taitretepesperipyalnt e of a

-1 -((l 1?,3 )-6-chl oro-3-phenyl jndan-1..
Figuray] yhoyysaniXnisy st‘fﬂb&fﬁ%t?ﬁr% qv_fjttt\? FW&?!J“’F&’YFFCIL‘%F% Fogalate salt of

of f : fd lanCks, | ' 6t the gy stdllf hydrogen L-
Com b 2 R L S ey The 412
tartr@@kalest Copeuridie product is dried "in vacuo" at 50C

over-night. Yield 2.01 granms. Further purification by

recrystallisation fromethanol.Yield: 1.1 gram NWVR

conppl ies b ot bgiast ili T Ly &iltSisSti@Wnpanl and the
Theﬁ%ﬁ%ﬁ#‘?Q@%ﬁ@E%%ﬁ%gdggggggﬁﬁgﬁ§§3§§?§§§%he productgis
solubiBigRsiBe tathstsalnis b mg/hit.ee of residual sol vent or

water. HPLC Purity (area%: 96% content of the

cis-isonmer: 4% Enantioneric excess according to CEis

> 99% Exanple 1la Synthesis of *raws-1-((!

, 3S) - 6- chl or o- 3- phenyl i ndan~I| -yl ) -3, 3-

di met hyl pi perazi ni um (Conpound 1) L-nalate salt a -|

-((l i ,3S) -6-Chloro-3-phenylindan-

-yl ) -3, 3-di net hyl pi perazi ne (obtained as described in

Exanpl e 6b) (2 grans) is dissolved in 2-propanol (20

m). L-malic acid (0.79 grans) is added at 60 C. Wen

precipitation is detected the reaction mxture is

cooled to below roomtenperature and kept at this

tenperature for 1 hour. The precipitate of r r-1- ((I

i ,3S)~6-chl oro- 3-phenyl i ndan |

-yl)-3,3-di net hyl pi peraziniumL-mal ate is filtered off

and the filter cake is washed wth 2-propanol (5 nl).

The filter cake is sucked free of nobst of the
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sol vent before the product is dried "in vacuo" at 50C
over-night. As TGA analysis only show a wei ght | oss up

W 0000/08¢%83% he product is regarded substanti al | yPE€T/D&E2@i6/000087

resi dual solvent or water. Yield 2,38 grans (85%.
Enantioneric excess is >99%, Exanple |ib Synthesis of
n,s-1-((1i?,3 S)-6-chloro-3-phenylindan-1-yl)-3, 3-

di met hyl pi perazi ni um (Conmpound 1) L-nalate salt

cLASyound | (2.25 grams of crude oil obtained as

1.

S aamslaie Lot amgora Fovienroapottd HiELBr Gei s nioro-3-
2- I . - ' - . ;
B APRiset-§B s lnletpfBiacihe pisling RIGKIAL TkiA ®.

reaction mxture is cooled tdlbel ow roomtenperature
and kept at this tenper for 1 hour. The
precipitate of

trara-1-((li?,3.S)-6-chl orno-3/phenylindan-1-yl)-3, 3-di
net hyl pi perazi nium Lnal ateNs filtered off and the
filter cake is wdshegdwphi2-propanol (10 m). The
filter cake is sucke

bef ore the product isgfieg
over-night. As TGA anal ysi
degradati on occurs the progd
substantially free of resiyd solvent or water. Yield
1.55 grams NVR conplies w tht he struc?yre. HPLC
Purity (area%: 96% content of the cis-=isonmer: 2%
Enanti oneri c excess according to CE is > 99% Exanpl e
12 Characterisation of the L-nmalate and L-tartrate
salithg sdlnef tlajiml pivhick & dn anthldté ealt of Gompennd Isal t
obt ai ned by the nethods descri bed above in Exanple 10
and 1 1 are crystalline and stoichionetrically well

defi n - 1:sal I J s they are hydrogen
L-ﬁgFggéggﬁémii’ré%é%mﬁ}{g}?ﬁgﬁé respectively. Figure
1 shows an X-ray powder diffractogram of the
crystalline hydrogen L-mal ate salt of Conpound I.

Fi glhesalp Ogmfcdﬁnﬁ-lr%twr%@%\ﬁiﬁ'ls GRRUH ogr am of t he
crystalline hydrogen Ltartrate salt of Conpound I
The salts are crystalline solids. The solubilité of
t herhsahRioe cliixh tl, which.s8lt isy erystaltide fl Hel-malate salt of Compound 1.

"in vacuo" at 50C
show no wei ght | oss before
i s regarded

The salt of claim 5, which salt is characterised by an X-Ray powder diffractogram

corresponding to that of Figure 1.

The salt of claim 5 or 6, which salt is characterized by an X-Ray powder
diffractogram obtained using CuK,; radiation (A=1 .5406 A) showing peaks at the
following 20-angles: 8.7, 9.9, 11.7, 13.1,13.7, 15.1, 16.7, 18.9, 20.0.

The salt of any of claims 1-7, which salt is characterized by having a DSC trace

showing an endotherm with onset about 132-135°C.

A tartrate salt of Compound I, wherein Compound I (rans-1-((1R,3 S)-6-chloro-3-
phenylindan-1-y!)-3,3-dimethylpiperazine) has the following formula (I)



solubility of the tartrate salt is 0.5 ng/m .CLAI M5 1.
A mal ate salt of Conpound I, wherein Conpound | (

WO 2006108¢983 R, 3S) - 6- chl or o- 3- PCT/DK2006/000087
phenyl i ndan-I-yl) -3, 3-di net hyl pi perazi ne) has the
following formula (I). (1) 4 The salt of claiml,
which is an L-nalate salt of Conmpound | . 3. The salt

of claiml1, or 2 whichis a 1:1 salt. 4. The salt of
any of claims 1-3, which saltlis crystalline. 5. The
salt of claim1, which NS a crystalline 1:1
L-mal ate salt of Conmpound/lI . Y. The salt of claimb,
which salt is characteris by an X-RRay powder
di ffract ogram corr espondi né"to that of Figure 1. 7.
The salt of clai f!5 or<g,—which salt is characterized
by an X- Ray powder @gr am obt ai ned usi ng CuKOH
radi ati on (| =1.5406 A ol ng peaks at the foll ow ng
29-angles: 8.7, 9.9, 11.7, \13.1, 13.7, 15.1, 16.7,
18.9, 20.0. 8. The salt of of clainms 1-7, which
salt is characterized by havipg a DSC trace show ng an
endot herm wi th onset about T32-135C 9(1 Atartrate
salt of Conpound I, wherein Conpound I z
ar-1-((IR 3S)-6-chloro-3- phenylindan-1
-yl ) -3, 3-di net hyl pi perazine) has the foll ow ng fornul a
10. (1)Thk sald6f clTihe9 swhith of ancll-tirtrat® salvhf Compeunghl. -t artr at e
salt of Conpound I . 11. The salt of claim9 or 10,
which is a 1:1 salt. 12. The salt of any of clains
9- ' . ' : i 13. The salt of claim
1. 9, ]I\%l\/ﬁf%}ﬂbf;g I?ﬁilbg)r glé’c%gl?gsﬁii'%gﬁ&: 1 L-tartrate salt of
Compound 1 . 14. The salt of claim 13, which salt is
characterised by an X-Ray,powder diffractogram
12. corlhesplb ARk lwgﬁbﬁx’ﬁq’gﬁ\gﬁés %r.yStfgl.neThegsalt of
claim 13 or 14, which salt is characterized by an
X- Ray powder
13.  The salt of claim 9, which salt is a crystalline 1:1 L-tartrate salt of Compound 1.

14.  The salt of claim 13, which salt is characterised by an X-Ray powder diffractogram

corresponding to that of Figure 2.

15.  The salt of claim 13 or 14, which salt is characterized by an X-Ray powder
diffractogram obtained using CuKy radiation (A=1.5406 A) showing peaks at the
following 26-angles: 8.2, 10.0, 10.6, 11.5, 12.2, 12.7, 15.0, 18.5, 19.1

16.  The salt of any of claims 9-15, which salt is characterized by having a DSC trace

showing an endotherm with onset about 195-199°C.

17.  The salt according to any of claims 1-16, characterised in that it is at least 80 %

crystalline.

18.  The salt of any of claims 1-17, which is a substantially anhydrous crystalline salt of

Compound I.
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di f fract ogram obt ai ned using CukKa 1 radiation (I=l
. 5406 A) showi ng peaks at the foll ow ng 2g-angl es:

wW@2m6/08098D, 10.6, 11.5, 12.2, 12.7, 15.0, 18.5PCI/DK2006/000087

19.

20.

21.

22.

23.

24.

25.

26.

27.

16. The salt of any of clainms 9-15, which salt is
characterized by having a trace show ng an

endot herm wi th onset about 5-199C. 17. The salt

according to any of clainms 1-16, characterised in that

it is at least 80 %crystalline. 18. The salt of any

of claims 1-17, which is a substantially anhydrous

cr Ve salt|of glairgdi8s WHIChas sRISEM AP . 19. The salt of claim

18, which is solvent free. 20. The salt of any of

claims 1-19, wherein Conpound | is having a purity of

at Theadt 0953 of claimd &4t wassimSompasud &ds hyvipgpurity of at least
(area). 2 1. A pharnmaceyti sition conprising a
saPI%oer ab‘ﬁ%t(?ﬁ(yﬂsdp??éurfag’@&%ﬁé?#g * phar maceut i cal
conposition according to claim21, wherein the

enanti omeric excess of Conpound | is at |east 70% at

| easshafifsteulieAsdmPOdtiomtorhprising 985 ofcny af clagngi-208%

23. The pharnmaceutical conposition according to claim

21, wherein the diastereoneric excess of Conpound | is

at a % tio When D1, WherbiBatht enantiomeric
983/“(!1523)%%%%%@&}%&2@%8?%‘%%Q%Cgrgﬁé t(())?: clains 1-20 for .
US@xdeBs BB dbaipbend P atUsast 70% as idast 806.oleastrR9”h.cit denpt 89, or at
claims 1-20 in the preparation of a nedicanent for the

tr deast8%t. of a disease selected fromthe group

consi sting of a disease involving psychotic synptons,

anxi ety disorders, affective disorders includin _ )
deme phh@ihcedticad polpsditictbacvosding i glatn 24, wherein the diastereomeric

neur ol epti c-i nduced par ki nsoni s r . abus, IS 0
o roRspEL EPABISGS 2FIeEB Do IBLOZE 25708 s ket
26. Use of a salt according to any of clains 1-20 in
the preparation of a nedicament for the treatnent of

sch zopleeending torangofi elnirps 120 dori use dh medigines .

Use of a salt according to any of claims 1-20 in the preparation of a medicament for
the treatment of a disease selected from the group consisting of a disease involving
psychotic symptoms, anxiety disorders, affective disorders including depression,
sleep disturbances, migraine, neuroleptic-induced parkinsonism, or abuse disorders,

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

Use of a salt according to any of claims 1-20 in the preparation of a medicament for

the treatment of schizophrenia or other psychotic disorders.

Use of a salt according to any of claims 1-20 in the preparation of a medicament for
the 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.



10

15

20

25

30

27. Use of a salt according to any of clainms 1-20 in
the preparation of a nedicanent for the treatnent of a

wale@eas®ssel ected from the group consisting of PCT/DK2006/000087

28.

29.

30.

31.

32.

33.

34.

35.

Schi zophreni a, Schi zophreni f orm Di sorder,

Schi zoaffecti ve Di sorder, husional Disorder, Brief
Psychotic Di sorder, Shared Psychotic Disorder, and

mani a in bipolar disorder.28. Use of a salt according

t oUsayf Dfalicdcadmdinglio 28y iofi clanes 28 pathgmirenarasfongpf a medicament for
medi canent fqQr the treatnment of one or nor. f.
po&ettre@%ergygﬁ%%?low aﬁqsabveéfzmi’%ﬁl& %%{lg%%r‘%%t%?“\? gnd
sy @d}%g@@ghﬁg'ﬁ 89. A nethod for the

tre gri%ﬁlte g@a | sease geleléct ed fromthe group

consi sting of a disease involving psychotic synptons,

schi zophreni a, anxi ety. di.sorders fective di . der
T R R ST
neylolse %&o%ih%%ﬁ}%&i@%%?@ﬁﬁﬁcﬁ%p%ni@pﬁﬁ@e idssordbey, affective
e. g. cocal ne se, nicotine abuse, or alcohol abuse,
codpoideivigcladimigrieptessiomgleap distwrhprsas. ingigraine, approleptiganduced
amount of, a salt as.defined in clajim1-20. 3

e PRBPSORISE 3 FR196 TRGIeI 6 FATH AR coPoQuRs T aloghol
or € Y drinfit 3 RlodehSrapetticaliherfeeilvb ahotht oflaasalnas
30% o%%’%%ng&treat merr11t of %one 01? rmrghof: positives

sy dpfinsdsin ciedgelt-20.e synpt ons and depressive synptons of
schi zophrenia. 32. A nethod for the treatnent of a

di sease selected fromthe group consisting of

SC R0 i IBER1 ZPREY 81 fO4ted 6P sElEikophrenia or other psychotic
Scm}%ogl??‘lggt?ﬁvg i[:f)lﬂsor der, Del usional D sopr der, Brief
Psyiidoedares Di sorder, Shared Psychotic Di sorder, and

mani a i n bipolar disorder, conprising adm nistering a
therapeutical |y effective ambunt of salt as defined in

cl ajy rﬁtﬁ&é oPaikd P Borah€ Aettinltdt bP ofd ¥r @for€ lodi paitRls 2Bmptoms,
or a nethod according to any of clainms 29- 32, wherein

t hmegatveeymMmmﬁdr@r&sﬁvw‘sympfamsIOé sehizaphecrad-her

medi canent than Conpound |

A method for the 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 salt as

defined in claim 1-20.

A use according to any of claims 25-28 or a method according to any of claims 29-
32, wherein the patient also treated with at least one other medicament than

Compound I.

A method for the manufacturing of Compound I or a salt thereof, which process

comprises a step of preparing and isolating the salt of any of claims 1-20.

A method for the manufacturing of Compound I, wherein the base of Compound I is

set free and precipitated in crystalline form, optionally re-crystallised one or more
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34. A nethod for the manufacturing of Conpound I or a
salt thereof, which process conprises a step of

w@e@pagiosyy and i solating the salt of any of clBETYPK2006/000087
1-20. 35. A nethod for the manuf acturi ng of Conpound
I, wherein the base of Con'po? is set free and
precipitated in crystalline orm optionally
re-crystallised one or noretines, and then transferred
i nttimes, aad thenftrafofpred itdo b salvof Cbn@&hﬁd L,svideh shdf isnedefited in any

ny of clains 1-20. 36. The net hod of cIa|m35
m&éﬁl%n’éér?d) base of Conpound | is set free froma
crude salt or crude m xture of Compound | . 37. The
met hod of any of clains 34-36, further conprising

36. rraKTh'egmathpﬂ of whaia BS), edleretio 5310 Hasd oNComppuridsi BGes freelfrom a crude
Co und . .38. The nethod of any of clains 34-37,

|°F|°§Jalie@n§?“§"s? fompiddse of Compound | is
obtalned by a nethod conprising crystallising by
preci pitation the base of Conpound | from a sol vent,

37.e. dglheheptlwdeof aydofSelpinisaB4-06, filrthes obmeriting rmuakitihe pharmaceutical
obt ai ned_ crystalline base of gorrpound I . 39. The
met4PERPOSHIOR FYMBFisiag Spipd Lconprising the step of
nmet hyl ati on at the secondary am ne of Conmpound | to
obtain the free base of the conpound of fornula II.

38.(I I'Bhemﬁethﬁﬂ @f ery bbdainhs 84-a7 nwBGeinvdaiy ﬁiysta]ﬂlhe basu"ﬁptb(imﬂpound Iis
of fornmu IS preC|p|tated as salt he
rret(}%%in%f* éﬁ eshod ommEe: o s lze/amreca@taaon the base of

et Reapapoch el PR, S8 heblopt, TRE PRring, € sclWhe from the

makobtajnad g@istalime badei of @longmnpd$i ti on conpri si ng
Compound Il or a salt thereof.
39.  The method of any of claims 34-38, comprising the step of methylation at the
secondary amine of Compound I to obtain the free base of the compound of formula

II.

(I
40.  The method of claim 39, wherein the compound of formula II is precipitated as a

salt.

41. The method of claim 40, wherein the formed salt is a succinate or a malonate salt of

Compound II.

42.  The method of any of claims 39-41, further comprising making a pharmaceutical

composition comprising Compound II or a salt thereof.



