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-1 - (6- CHLORO 3- PHENYLI NDAN- | - YL) - 3, 3- DI METHYLPI PERAZI N
wE200he1g90esent i nvention relates to PCT/DK2004/000546

/rr-1-(6-chloro-3-phenylindan-I|-yl)-3, 3-

di net hyl pi perazi ne and saltslthereof, in particular

for medical use, including for treatnent of

e e

(Conmpound I, trans-|-
Th¢ ( 7ipPesess) - Ginybitimo- 3re|am@ny| tOndarrans-%@-ctsloso-amhémﬂmﬂm -yD-3,3-

nﬁ%ﬁ}él i gl?lg?tp(&l Eaﬁﬁggw £ KCEE“&BI( 1&%%%3%% ?CIUA?I B% 90r treatment of

scHiZ dg)ﬁ%niasé}%e? d%feas%s ﬁfvlﬁl\fl lving pdyPhRR§Hipkoths. | ndanes

Sstituted In of -position of the
plpera2|ne rlng, has been described in EP 638 073;

Eges eé ? Med. Chem, 1995, 38, 4380-4392 and
Bagkgrqung o E!b"eié‘vf"ﬂt“"br ug Hunting, the Medicinal

3 el (e h&dl trans-1-
T, O 98843 SEcoubanansgen s o

« ﬂr.?é')-ﬂe:fhbnro-ﬁeldleayhﬂthm 1ag)-Bi3edimeflylpipargzine)rhas 8sagenerel formula ().
(DA) and receptors and the re ptor and are suggested
to be useful for treatnent\of ; everal di seases in the
central nervous system |ng schi zophreni a. An
enanti oner corresponding t th compound of the
formula (I) but differing \n that it has a nethyl
group instead of a hydrogent the pi perazi ne has been
di scl osed i n Bgegj.et in J Med. Chem, 1995, 38,
4380- 4392, see tablwg pound (-) - 38. Thi s
publ i cati on concl udeg e (-)-enantioners of
conpound is a potent ~aAtagofii sts show ng sone
selectivity in vitro while An vivo it is equipotent as
and ant agoni st. Theconpoungd descri bed as a potent
5- HT ant agoni st, havi ng hi Wl
adrenoceptors. None of the‘aho¥e references disclose
the specific enantioneric form above (Conpound I) or
t he nmedi cal use thereof. The trans isoner in the form
A gfoup b€ coapenmls stradtufatippelated td 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; Bogeso et al. in J. Med. Chem., 1995, 38, 4380-4392 and Klaus P.

Bogesg in "Drug Hunting, the Medicinal Chemistry of 1-Piperazino-3-phenylindans and
Related Compounds", 1998, ISBN 87-88085-10-41. These compounds are described as
having high affinity for dopamine (DA) D; and D, receptors and the 5-HT receptor and are
suggested to be useful for treatment of several diseases in the central nervous system,

including schizophrenia.

An enantiomer corresponding to the compound of the formula (I) but differing in that it has
a methyl group instead of a hydrogen on the piperazine has been disclosed in Bogesg et al.
in J. Med. Chem., 1995, 38, 4380-4392, see table 5, compound (-)-38. This publication
concludes that the (-j—enantiomers of compound 38 is a potent D;/D, antagonists showing

some D; selectivity in vitro while in vivo it is equipotent as D; and D, antagonist. The
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only indirectly disclosed as an internediate in the

synthesis of conpound 38 in Bges et al. in J. Med.
wW@Eh®a01690095, 38, 4380-4392) whil e the nedi cal PUFBKRG04/000546

Compound I or of its corresponding racemate i s not

descri bed. The aetiol ogy of szhizophrenia is not

known, but the dopam ne hypothesis of schizophrenia

Carl sson, A . Psychiatry 1978, 135, 164-173), )
CWM 6 olesibed, @Seérpeﬁelﬁgéd%fz RAGEpMEy | Rpving, high affinity for oy
mﬁ@ﬁgﬁﬁ&%pal framewor k for understandi ng the biol ogical

nmechani snms underlying this disorder. In its sinplest

form the dopam ne hypothesis states that

schi zophrenia_is associ ated with a hyperdopam nergic
Nepepfdhe gbeys iefrenges disclose tg spesitie sna%wfnﬁéw fiogam alqyg(Compound I)

orgicl)ép A hPRE GRESC THE %ﬁsaféongpﬁl tngff&ﬁ{ of %QQXce%?J 6%é&ﬁﬁound 1is

am ne recepf or Ism eenman oSCl ence an

onMeHidaedty di€d8sed as a8 inddhinedtdnavbe synegisedsompoirsl 38 in Bogeso et al.
. generally acc%%ted t hat ant%%gnisn1of.dopan1ne D .
inpJe Mgst: Shismn19%%e 38i ABRA43%2Yivanls the masicabuge af Slosypound I or of its

ol Bipd Al rhdbad s LbPRIRGL Of positive symptons of

zophreni a, adle O'D receptors in striatal
regions of the brain causes extrapyram dal synptons
(EPS). As descrjbed in EP 638 073 a profile of m xed, .
Themstiptogr ofsabizophiepiads netdmonms beihedepapienhynethesis of schizophrenia

(Blsbar R T g 1T TR T AT RSO e BRI DA

provided & Hebriical Raidvwritk Sor Unlerstaadind g6l Rhl Becthis®Ruinderlying
has al so been suggested to contribute in |ER£0V| n

ﬂlmﬂlsogj@ejclmgtsisgnplpﬁ gm,itbgdqpmm@hymthegqs stagsptifat splgggphrenia is

292 : . Eurth L ecti [
ssEs i 2o ol bR A R MR RO YT AR oo
arﬁ?bﬁﬁoﬁ&ﬁﬂgﬁ@@ﬂm rhatkét@0dayQRbn isorie dBpdniivie $1, irgidpiod Batagonism
Drugs, 2002 30: 284- 288;@.‘ Dopam ne nmay al so play an
(Seemarn Science g adicinntO; 2.4%H). Bowaydrewheroas itiissasneratlyaccepted
thptaggRis i doBy sy TScepighn i (o Lvic SRt B S b plays a ey role
ini?e}?—@éatm@ntf’%? p@églﬁlxitr?_ nptoms 85 %%@Hrehﬁ‘,’"ﬂfé%l&ﬂt@ﬂ@?_fw baxtdors in

inity for 5- receptors, in particular 5-

strigelapgions ofithe hrpimeases extrapyramidah spupfgmst(BBSY. dis described in EP 638
reat pent. of differen | Seases uch _asschi zophr eni

o b e ensiting 2o REERRE PiGen P05 SRRENE Vith some so-

calgd "&ptisal" SR8 Bompounds, in particular with clozapine, used in treatment of

schizophrenic patients. Central o,; antagonistic actions has also been suggested to contribute

in improving antipsychotic properties (Millan et al, JPET, 2000, 292, 38-53).

Further, selective D, antagonists have been connected to treatment of sleep disorders and
alcohol abuse (D.N.Eder, Current Opinion in Investigational Drugs, 2002 3(2):284-288).
Dopamine may also play an important role in the etiology of affective disorders (P. Willner,
Brain. Res. Rev. 1983, 6, 211-224, 225-236 and 237-246; J. Med. Chem. 1985, 28, 1817-
1828).

In EP 638 073 is described how compounds having affinity for 5-HT, receptors, in particular

5-HT; receptors antagonists, have been suggested for treatment of different diseases, such as
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anxi ety, sleep disturbance, mgraine attacks and
neur ol epti c-i nduced parki nsoni sm receptor antagoni sm
whawsal®ol been suggested to reduce the inci denP€r/nDk2004/000546
extrapyram dal side effects induced by classica
neurol eptics (Bal sara et al. Fsychopharmacol ogy 1979,
62, 67- 69). DETAILED DESCRI PTI ON OF THE | NVENTI ON The
roducts. of the invention and the pedjcal use thereof.
soR PR RE B B4 P ERRS B ORGP IR iSSP Y
g@ﬁﬁ’dﬂct@ﬁ }e)%insonism. 5-HT,

FEin . 3
o L e i RS O R g tkinson
recptop antagoristhass fise bechouggtsted theedace thatimgdenice bf ettrapyramidal side
dopam ne, and D2 receptors, and at serotonin 5-HT2a
efieals dptugedby qlpssishngurelepiics¢Palsara stal; @f%??%%"%ma%?@ol?ﬂa’ 62, 67-
692 are with respect to these receptors found to be
imlar to that of the conmpound described above
differing structurally from Conpound | in that it has
a nethyl group instead of a hydrogen on the
D%Té&ﬁéi'?ﬁSCREBTIQN&F JAEE H?Wél‘gf found that several
of the structurally related conpounds, both racemates
and enantioners, described in the above nentioned
T 1Raa66 F thd mvenitdDind MetmedicalnBe Bfar@o2D6) i nhi bitors
whereas Conmpound | is a relatively weak inhibitor of
CYP2D6, al so in conparison with other antipsychotics
such [ | Spefi : :
T et TP Spif b Ot R s 106 {BERTHF Wpamine D1

re€piss, dopahine Ddfeeeoisand faralfhadextizpfore Foythernueerampdund I has
to the enantiomer of the present invention, i

beep fipwdrig be. anmaiagovsppiglopamyeeD | andi D2 r@@erpt@ﬁpz%riﬁlsét serotonin 5-HT2a
bR P BT iR D ey P ERBR OE cpion

foRRBEITBE Qithil&dlo GeNBP tedsonstiind rdekditet aibooé diffiirmglstingturally from
met abol i zi ng_enzynme may lead to clinically significgant
Compaynd iy thahit desa meghyd gioup instqadiofg hydiogen gn theiipcapzing
conbi nati on and are netabolised by the sane enzynes,
conpetition for netabolismnmay give rise to increased

TR BSERoBONSRNAIEATb@RS tlahdeveral of the structurally ‘related compounds, both
racemates and enantiomers, described in the above mentioned references are CYP2D6

(Cytochrome P450 2D6) inhibitors whereas Compound I is a relatively weak inhibitor of

CYP2D6, also in comparison with other antipsychotics such as Haloperidole and
Risperidone. The racemate of the compound of the present invention is also considerable
more potent on the CYP2D6 enzyme compared to the enantiomer of the present invention,

i.e. Compound I.

The CYP2D6 enzyme is a liver enzyme important for metabolism. CYP2D6 is a mammalian
enzyme commonly associated with the metabolism of pharmaceutical compounds and
inhibition of this drug metabolizing enzyme may lead to clinically significant drug-drug
interactions i.e. if two drugs are given in combination and are metabolised by the same
enzymes, competition for metabolism may give rise to increased plasma concentrations and
therefore possible adverse effects (for review see Lin et al, Pharmacological Rev. 1997, 49,

403-449, Bertz RJ and Granneman GR. Clin Pharmacokinet 1997, 32, 210-258).
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t herefore possi bl e adverse effects (for review see Lin

et al, Pharmacol ogi cal Rev. 1997, 49, 403-449, Bertz
WRIaNhI®& anneman GR. Cl i n Phar nacoki net 1997, PGRPK2004/000546

210-258). Since nore than 80 drugs in clinical use (and

in particular psychotropic ddugs) are netabolized by

CYP2D6 (Bertz RJ, Granneman GR. Cin Pharmacokin 1997,

32, 210-58, Rendic S, DiCarlo FJ. Drug Metah Rev 1997,

29, 413-580), inhibition of this enzyne by

nyshe | [

S ST LRhoSE i B Iall S8 (L A G BOLRORED dugs) ac

metdbeligainty CAPRDG6 @ertlz (RS, WedrinelanGR. GYEQIBﬁamMUOkmt 1¥9g, 32, 210-58,
fl uoxetine aor paroxetln in_conbi i w.th . )

Repii g GHiCARS e B wicseh e 895 Rk AT o0 Meibitiow of i gnayme by

of ' ' . ..

%dé}lgfsgﬁi'@ggi&ﬁq cﬂ%rh&tg M(r:]l%gslgg %ﬁ’ﬁ’é’%‘?ﬂf} %14% 62?13 resulting toxicity

as Ee%ﬁ&dﬂpﬂh&:omﬂmihaﬂ&l oﬂhe Méﬂﬂmﬁl\mmmmﬂﬁmryﬂudxmm@f@n paroxetine

mgl enment 1, 4S). The_fact that Coppound_ | has
in jcpmeingtien Gvithyvmipramiae) PrmIRARAFOT S WEsn S iaE I ncreased

caclﬂg‘cz ?o?(%chtgq)lfciﬁe%e Qﬁéﬁlﬂé eirsthgfskg Lug OJ 1 Ps,ﬂ{f%@g ti?% 57(suppl8),

I'S poSs ess drug rug i

17\#35eShllmpAa R lar ﬁP&y&Haby,dVW@hSﬁIklﬂemern‘ﬂoaS)j of the
present invention together with other drugs which are
mai nly netabolised by the CYP2D6 enzyne. This is a

Thg ?{kh ltlgag F%nggH&gY%t 'ﬁf.efhcﬂgﬁ %\{l‘[ﬁ% fler% C?‘P’Qﬁ6 means that it

are o reate w th ot he

hasre dediRs® pbentidl oo ﬂhfgab driieinterdétRmase. thdieeis ipovsibly dess drug to drug
have al so found that Conpound |I has a rel ativel

| o
1nt91iagt|1@h'grhﬁtg ad:fapgett is dfﬁateﬁew@-menq@mp&m iof the, @resentymven\’,t\{on together

mglng)g}s% h&?é g%él t%%@lﬁ &S{agﬁl l?gley%[?‘g ervalenzyme This is a

cofdi@dratg a&x}%ﬁ gb mntﬂﬁﬁldﬁllﬁ qor putientd ivagt ﬁﬂﬁz(oﬁﬁi@)naa\nhich b often treated
appearance of fatal cardiac arrhythm as, torsade de

wigitherasedicearents teponteldbeipdiseasegni sed as a potenti al
risk during treatnment with a broad range of drugs
i ncludi ng repol ari sati on-del aying antiarrhythmcs [CL.

Theaghintordhdse ARt Plund it YbmbedrdL haClairslafinely tow pfol&%ﬁig effect on the
675-690], various antihistamnes [R L. Wosl ey,

QRinterPplainrihe @ilecﬂr@szaré@grags (l@(i@ib ef thez'é@@aéﬂomse an?&%heéﬁ%fl rabbit".

TN NN Y T T

of PaiIChikdibd ¥rrByaBm{ad 0@)1s)ade le? ﬁémﬂe? F2UP Y hds Betioine recognised as a potential
risk during treatment with a broad range of drugs including repolarisation-delaying
antiarrhythmics [C.L. Raehl, AK. Patel and M. LeRoy, Clin Pharm 4 (1985), 675-690],
various antihistamines [R.L. Woosley, Annu Rev Pharmacol Toxicol 36 (1996), 233-252;
Y.G. Yap and A.J. Camm, Clin Exp Allergy 29 Suppl 1 (1999), 15-24], antipsychotics
[A.H. Glassman and J.T. Bigger, Am J Psychiatry 158 (2001), 1774-1782] and anti-
microbial agents [B. Darps, Eur Heart J 3 Suppl K (2001), K70-K80]. The fact that
Compound I has a relatively low effect on the rabbit QT interval means that this compound
has a reduced potential for introducing drug-induced QT interval prolongation and
appearance of fatal cardiac arrhythmias, torsade de pointes (TdP), in humans compared to

several commercialised antipsychotics.
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m crobi al agents [B. Darp , Eur Heart J 3 Suppl K
(2001), K70-K80], The fact that Conpound | has a

wo edoaniesel y | ow effect on the rabbit QT interveCT/DE2W8/000546
that this conmpound has a reduced potential for
i ntroduci ng drug-induced QT isterval prolongation and
appearance of fatal cardiac arrhythm as, torsade de

i nt TdP),. in h dt I
TSP 2he HEPDES BT ot AORPO i auaddComppapd D and
salt§ WRROE OThd §d186LeheliRvdnlfien CETREYRY cQhpddidrat Brihula (1), may, e.g., be

(Conpound ) and salts thereof. The salt of the

| selenteé fitonomfuniarate ooh nak@tewipd Wodpotnd brnul a (1), may,

e.g., be selected froma fumarate or a nal eate salt of
Compound 1. (i) The properties of Conpound | indicate

that it will be partd cularly useful as a

phar maceuti cal . Ac ﬁrdingly, the present invention
further relates t/o aypharmaceutical conposition of
Compound | of the\jnvention or a salt thereof. The
inventioqnalso relates to the nedical use of such
compounds; g d conpositions, such as for the
treat ment of ase in the central nervous system
i ncl udi ng psychosi\s, in particular schizophrenia or

ot her di seases i nyohkyi ng psychotic synptons, such as,
e.g., Schizophre Schi zophreni form Di sorder,
Schi zoaf fective S¥rder, Delusional Disorder, Brief
Psychotic Di sorder, Shared F@ychoti c Disorder as well
ot her psychotic disorders or diseases that present
wi th psychotic synptons, e.g. nmania in bipolar
Tih (popettiés of lshpoumdalindicatd thet B-wHIT baphrigolatly usefubasta phatngaceutical.
of the conpound of the invention suggests that .the .
Accorginglid ther present imwentioss Turther alates o0r a) Rharmeqeytieah gomposition of
. ¢ . . . tical
R BT et et R 550 e ot s
ofl fW¢B RbinPOunds! s#ltsSadt confyisitiohs,f suich tas €ad thentreattherst of a disease in the
di sease selected fromthe group consisting of anxi ett}/1 )
cegiralonereeus, sysfens dnelydingipsyihsissin pasticilaephirophissis gynother diseases
.. s| i b ' j.ne, : }.C-d : :
ind SR Tl R o B The B SRRl SR form Disorder,

Saitatfe@id Disbeler, ahslesonhl Pisadédrs BrieNPeychowd Plisoedkr, Shared Psychotic

enbodi nent, the present inventjon relates to a nethaod
Disprdey asawplhgther psychotic disorders or diseases that present with psychotic symptoms,

e.g. mania in bipolar disorder.

Additionally, the 5-HT; antagonistic activity of the compound of the invention suggests that

the compound or salt thereof may have a relatively low risk of extrapyramidal side effects.

The present invention also relates to use of Compound I of the invention, or a salt thereof for
treatment of a disease selected from the group consisting of anxiety disorders, affective
disorders including depression, sleep disturbances, migraine, neuroleptic-induced

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

In a preferred embodiment, the present invention relates to a method of treating

Schizophreniform Disorder, Schizoaffective Disorder, Delusional Disorder, Brief Psychotic
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Schi zophreni form Di sorder, Schizoaffective Disorder,

Del usi onal Di sorder, Brief PsychoticD sorder, Shared
wosapshoodt Di sorder or mania in bipol ar di sor deCT/DK2004/000546

conprising adm nistering a therapeutically effective

anmount of Conpound | of the i6bnvention or a salt

thereof. A further enbodi nent of the invention relates

Digggﬁ%z%%ygﬁ@%ﬁggﬁap 1%%1'}}%1 ﬁlglpg}%fnﬁ%&glser, %fomprising administering
a tﬁsegﬁeﬁ?ﬁaglﬁrie%bﬁ% SAJuRE bf CEmAORIdNIof e iPATRIOHRE a kalPthefeof.

eof . Anot her enbodi nent of the invention
relates to a nethod of treating negative synptons of
chi zophreni a conpri sin mnisterin . o
A frbeigndesn o B it helaitsdng i qiHatessrips ansitye gpuptoms of
i i dott{@0 bf C8mpound I
SC}?@?’?}LCE%J ?Cgﬁé% rr%% ﬁ%) ﬁ%ﬁatﬁgeﬁﬁ@% b eptrl}égi;fie(g}g%synpt grbrg of P
or 8 €4li theyebf.eni a conpri sing adm nistering a
therapeutically effective anmount of Conpound | or a
salt thereof. A further aspect of the invention
Aroflef EBodithefit ?F’%@ %’\feﬁ{ioﬁ F@akd R AR AMLLGEg negative symptoms of
mal nt enance o I pol ar di sorder conprising
sclagbphrintd e¢onngising heindpsteting abl yheedfeaticallye effiectivet apfount of the
Conmpound | or_a salt thereof. A further aspect of the
Comppund  ofp 21 theel t 0 a met hod of treating
neur ol epti c-i nduced par ki nsoni sm conpri si ng
adm nistering a therapeutically effective anount of
A firtheCampadingnt ofathe nveatidn teleesctofa. mathed bfitreatinigalepressive symptoms

further relates.to a method of treati uhst ance
of ﬁ%é‘&{hff‘él_lag?mﬁpr@g}g ninigferingg 3t gpp%&glﬂ%@?egﬂmg gr’nount of Compound

IS adm nistering a therapeutically effective
Iogrgmg%imh%%e?amnpound | or a salt thereof. In a broad
aspect, the present invention relates to
framl - (6-chl oro-3- phenyl i ndan- |

' ] -yl.)-3,3- . .
A Grihe 1R G heaay ionolates 1 1 mefhep 85 Hregiing g gad/gr maintenance of

ol { A6 AhRidteri | DHERVe AthohS6 C dI
blé@&acﬁégog&?g og@ﬁi{%@ % gg&g*l%%r#@}t?flﬁga%g&%g%gse sel ected ompotn
or bs@litiebfgr oup consi sting of a di sease invol ving

psychotic synptons, schizophrenia (e.g.one or nore of

positives synptons, negative synptons and depressive
Asﬁllﬂﬁéroggi)e&f of the invention relates to a method of treating neuroleptic-induced

parkinsonism comprising administering a therapeutically effective amount of the Compound

I or a salt thereof,

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 Compound

I or a salt thereof.

In a broad aspect, the present invention relates to frans-1-(6-chloro-3-phenylindan-1-yl)-3,3-

dimethylpiperazine or a salt thereof for use as a medicament.

Accordingly, the present invention also relates to a method of treating a disease selected

from the group consisting of a disease involving psychotic symptoms, schizophrenia (e.g.
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schi zophreni a), Schi zophreniform D sorder,

Schi zoaffective Disorder, Delusional Disorder, Brief
weggshoodc Di sorder, Shared Psychotic Di sor derPCEDE2004/000546

mani a i n bipolar disorder, anxiety disorders,

affective disorders including depression, sleep

di st urbances, m grai ne, neurol eptic-induced

ar ki nsoni.sm. .and abuse di d bus
on ot ieo of FISIEY £ D RBR oIS ATE YRS 2B dppressive $fiptoms of
sclﬁ h?én?:l eSblgﬂoﬁ{én%frﬁ@%rH&ab@ﬁz@iffe%ﬁ% PRsofd®R UDEusbnal Disorder,

oun oro- -pheny indan- -y - -dm ethy
Brmf Beycaztm Bisorden, Stakdd RdyehainfDisdslen) eaadl nherdnbipdie disardar, anxiety

5-1 - ch ph | i ndan- 1
dls@ﬁ%{q,n@ffectpvee (&1 gﬁéuﬂn"iﬁ‘&n%p ERTESSion, na%%'&%t agﬁngqr}éeg o Migraine,
neﬁ?gﬂlb Qilced géﬂﬂx{sgmgm B sk 'B%so?cﬂﬁjs 0. coQfind! S8, fiflftine abuse,
convent i I's meant to refer to any enanti oneric
or f aleahobfablukd, scomgpisingn ddministerirey hhﬁlerapéuﬁdaﬂyteﬁrctlve amount of the
enantjonmers or. to a R% Lure of the two

coppewrd &ans k{Qreldpro-Fphgnylindan- byDrid de&%séwpgrar@rc &F 3l thereof.
the content of the enantioner corresponding to that of
Compound | is at least 50% i.e. at |east as the

A9 @eé htreinth tehe'srahsH (ﬁrchfm-akﬁhynﬁmdpm-dr}d) -B,3tdimiethylpiperazine", i.e.
enanti onerj c excess. |n the pres ont ex S (tilze h
wighext it angeificdndigation of; the §n%rmr>@fre§terau urshéf and (-), or usmgt e

|
O O, St i

thetves epatiemesalrity apmixaire pf ﬂfeetmbb . thheacendin tiixtuen)i However, in this
excess is of at |least 70% and nore praf er ab|

copigxt prefuably Hisoposirah ol HTsARI T SOTeTROBALE R Jgat o Compound Tis at
lea[s?gb‘ﬁ)és ak le%& as ttﬁ? 3 as%ﬁ'% d@ 'q%t E@f&gogs% on Bfrﬂé }(gér{fal%na}l/ntlomenc

exaéssj east 98% In a preferred enbodi ment, the
di astereoneri c excess of Conpound | is at |east 90%
(90% di astereoneric purity neans the ratio of Conpound

In tgée ﬁl&;?«%nz élﬁt(e# f§f ;il%)é)}gn{ég&ﬁ %ﬂ %ses it is understqod that w en s&)emfylng the

perazine iIs 95:
enkBidstherobm a@tdoheaﬁﬁ'oxﬂﬁﬂé (B rfOIaCoinpamtd D8Rén ’mefqmmmand is relatively

aspect of the invention relates to a net ho%
sterpeckiemiqaily el cyeferabitl thee PRANHOMGHE 1eE PSS 11 OF 7 1pash{70%, and more

pr%fregaaﬁye% I%Si EO‘&{ eoas?mtgo%lgé'ncaex%@sjstméaﬂg 6P the' 5ti8bFPto its enantiomer
is 90:10 in the mixture in question) at least 90%, at least 96%, or preferably at least 98%. In
a preferred embodiment, the diastereomeric excess of Compound I is at least 90% (90%
diastereomeric purity means the ratio of Compound I to cis-1-((1S,3S)-6-chloro-3-
phenylindan-1-y1)-3,3-dimethylpiperazine is 95:5), at least 95%, at least 97%, or at least
98%.

A further aspect of the invention relates to a method of treatment as described herein,
wherein the patient treated with Compound I or a salt thereof is also treated with at least one
other medicament. A particular relevant embodiment in this connection, is treatment with

other medicaments being metabolised by CYP2D6.
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ot her nedi canent. A particular rel evant enbodi nent in

this connection, is treatment with other nedi canents
wheinglayet abol i sed by CYP2D6.1n a suitabl e enbpdi/DERG04/000546

t he ot her nedicanent is an antipsychotic. Accordingly,

one enbodi ment relates to the8use of a conpound, salt

or pharnmaceutical conposition of the invention for

Ino% %g&abéeq f@ll?g@x | %&h%xgmtﬁcjrl” ngllcf hegt eigc%l foth hrﬁg)i}i% %rccordingly, one

eniBAihi@Tablhies o the 8se YN8 cBmpbinkd, Qb1 pRRGACANRAL cbBpéyition of the
anti psychotic. |In another enbodi nent, the invention

inyettisnder treatinge patientotffaring ﬁpwwﬂlzophmnmirmm psyehoses who is also
for.tre at i ent ffer n from
i ﬁbﬂtﬂgﬁpgdlwe&?@ﬂgw@e' ot e ka8 annsychotic

abuser, of al cohol or narcotlcs. The conpound,
salt or corr_posi tion of the invention may be
Ingahethsi smbodianenty taﬂynmmﬁibahbhtea/ay the gse of aldompobud ala, salt of the

inftjron 0% Feeie LB E3P Set 5B whrOPRERBrOTCiibe peyeoses who is o

suBStHAdRIaBhideRld £3f aRoBbl dr BatcBics, Or m of tablets, capsul es,
powders, syrups or solutions or dispersions for

injection. In one enbodi ment, the conpound or salt of
the i nvention are adm ni s red in the formaof. a
ot s SRR 08 rypaah Fay g wrigistesed in dny suitable
w&ag%lﬁallf@&%ssﬁlﬂf gggleop?ﬁﬁﬁfeﬁat o'an@fthé @ohﬂ)ound or rsal’t may be

harmaceufi cal preparations are known | .
pr&’stbtedtls ampyuitablesfolre fpr amhradmlmytranom eng inhthe fiann vtablets, capsules,
red| ent W or di nar vant s, Il er
et RSP Ee Ot Aapdry Ot Saedionyin ané ShptRent; e gompound
or%QR \SPﬂie%\Fenjélélp hl%taﬁhi WsERAINH RR folnt AFRL&RI ]%l{anﬂg&éﬁ’ti@ﬂteﬁnty, suitably
l'ers and diluents conprise corn starch, |actose

astaathbiaunr acapsudsi um st earate, gel atine, |actose, guns,

and the like. Any other adjuvant or additive such as

col ourings, aroma, preservatives, etc. may al so be
MEfBE L of Q84 pHafin SRR Sraftbidlark RR1AGHWEIn the art.

[ ngrse ent@gﬂar t?ons flor 1 nj ec‘%&g% T Jge prepare nHe
Tdb}etsimy tHus iba prapared| Hy mixingithe lathmdneam\dlﬂp o&hmdwy edjuvants, fillers

ddjtives.in a part of the solvent faqr injecti

fmg cg#usma@p@ subseqyenily ameressing hesmixigrern SV &fiFTE fdtlefting machine.
E v I t f ol d tal
)drﬁfpikfsﬁ g>f | %& WS U%I ttsab 1251’3 hﬁcfecgﬁlgélrlﬁvf:%xpgns% cgfd Qthré)Olactose, 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.

Solutions for injections may be prepared by dissolving a salt of the invention and possible
additives in a part of the solvent for injection, preferably sterile water, adjusting the solution
to desired volume, sterilisation of the solution and filling in suitable ampules or vials. Any
suitable additive conventionally used in the art may be added, such as tonicity agents,

preservatives, antioxidants, solubilising agents etc.



10

15

20

25

suitabl e additive conventionally used in the art may

be added, such as tonicity agents, preservatives,
wWa@piosoxidoant s, sol ubilising agents etc. The dai PGT/OES@4/000546

of the conmpound of formula (lI) above, cal cul ated as

the free base, is suitably bé&tween 1.0 and 160 ng/day,

nore suitable between 1 and 100 ny, e.qg. preferably

A R N TR R DT (R

betviteh UdLded 600m B8y, §hére Qlitdle bétRebRS And Y0 By, o MepREFaKIY between
preparation The conpound of fornmula (1) in racemc

2 dndiSthom@y, e.g., be prepared anal ogously to the nethods
outlined in EP 638 073, and in Bges et al. J. Med.
Chem , 1995, 38, page 4380- 4392 foll owed by opti cal
Th%% U&éaﬂﬂelﬁ'f ad iRd f@ﬁ@m&%&ﬁwﬁmﬂwx d‘r“s‘"eb{&t(ﬁJ didor@drb RfRludes also
| astereoneric salts ereby obtaining the
prcaneatndmasrtheczmbniaqrbasul a (T). The present inventors have
devel oped a route of synthesis in which the enantioner
of formula (1) is obtained via a synthetic sequence
starting fromenantioneric pure V, i.e. compound Va
Me¢thpd of peepamatien- 3- phenyl i ndan-1-ol, see bel ow). Thus,
in this process, the internediate of formila Vis
Theemalpoaod of fgmu:lg/ (Dhnrra¢enoh rfommtmygr ayghybeoprepared analogously to the

ok hikpen R G @ BeCin 95 BRnf e Dnetip oot pege 4380

43597 fbRed | By 10ptiBRT ResSlufib® | G ihe! %@m‘i@ %oﬂfﬁ@ﬁﬁ‘d r@”"ci'y@ﬁﬁ(&atmn of

crystallsatl n of diastereoneric salts of the final
digstepetmadricl saltethgreby btaimsgthe ehantionfer af farmuby (Pedi at e
i nstead of the final product gives a nuch nore

- THRf presdne nivenioné hasd devaspedna Youth eofveynthesis dn awhlich) n:he ehantiomer of

used in the subsequent_ steps, givin

forpala D ijj dtaeisechivie # s¥athetis MawpRGCOTRIGNE ri%ag éﬁaﬁ%ﬁomeﬂc pure V, ie.
coBEBEIA 5200 RE ST 51 A B, e B s, e
infdkthedbtOIef formula V is resolved, e.g. by chiral chromatography or enzymatlcally, to
obtain the enantiomer of formula Va. This new route of synthesis to obtain the compound of
formula (I) is more efficient than the above mentioned crystallisation of diastereomeric salts
of the final product I, e.g. the resolution of an intermediate instead of the final product gives
a much more efficient synthesis, as only the wanted enantiomer is used in the subsequent

steps, giving e.g. higher volume yields and less consumption of reagents.

Accordingly, the enantiomer of formula (I) may be obtained by a process involving the

following steps:

CN
Cl CN t-BuOK  MCA -
+ —_—— —3
cl DME

(In

Benzyl cyanide is reacted with 2,5-dichlorobenzonitril in the presence of a base, suitably

potassium tert-butoxide (t-BuOK) in a suitable solvent such as dimethyl ether (DME),
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+ DME Benzyl cyanide is reacted with
2,5-di chl orobenzonitril in the presence of a base,

W@ iosad9y1 pot assi um tert - but oxi de (t-BuOK) i n BCT/DK2004/000546
sui tabl e sol vent such as dinethyl ether (DMVE), further
reaction with nethyl chloro agetate (MCA) leads to
spont aneous ring closure and one pot formation of the

conpound of formula (I1). The conpound of formula fl )
further repstion with sratled chloraggetnte (MG Ay daagls fosspotapesugriag closure and one

Jnd htably by heating in a
po%?%@%@%1%@L%%%§E¥B§é$g§%%ﬁfngric acid and water, and
t hereafter, decarhb | ation.b eat i pg, the co und of
The GPREDAS 91 10T (D IR ehBrbicdsst O bives o Gitich@mpound of
. . . ol A2 )
o0 R eI TRy oT RAE AT MPIGRNRid and water, and
thereafieo dachriodxylasiombyaheafing thescdnmmound exfufomiyla lT)tiala suitable solvent,
i th sodi um borqhydride in solvent sych as an
sugly @5 gfueng with SReHoRmge P Wafﬁéwﬁ pyrghidinse-ope QK. fp form a
A the range o -30 to +30C, e.g. below -
co%@B%?ﬂ%Q?%&ﬁ%&h@I bel ow 10 C, or preferably below 5 C
to forn1aT%gnpound of formula (Vpwth cis 0

Cf?nflguratloh: OH The gonmpound o‘

Va] wi_th ciss cjo
((FS 8 - 3- phen ocfhe_r
of (V) to may, e.@., usi ng chiral

chr omat ograpRy, prefldgg@bly liqu
suitably chiral colum of 3
chiral polSm#r, g. a nodified amyl oseympreferably 1\Y
anyl ose tris-(3,§9 dinethylphenylcarbaﬁggg) coated on )
silicagel. A suitable solvent is used for the chira
liquid chromat ography, such as, e.g. an al cohol, a

Thei dorripoand af\foetminkr (IVPis then reldiseade suitablynwich sodismt reolgdfide (NaBH,)

. Suitably ethanol, t hanol , i sQ-propangl,

in 2 selvaR} quch o an alcOh&fﬁgi cthaiof op ffe?nm&nﬂg pnd prefrably at.a temperature
: , r 2o t | h b Ty

1nf:t%,eir:a§g£ of RREY &) ﬁéﬂ ?rh?ggir?%gﬁ 3009C, i le €1 b&ow ME°C, or preferably

I'Tqurd chro y can be scal ed up using
betati 5 40) to fore hvompeimisHf ferngula §Vwithcadonhgiratoed
t echnol ogy ( SMB).

agel coated w

The compound of formula (V) is resolved to achieve the desired enantiomer (formula Va),

i.e. also with cis configuration ((IS,3S)-6-chloro-3-phenylindan-1-ol):
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Al ternatively, the conpound of formula (V) is resolved

to achi eve Conmpound Va by enzymatic resolution. It has
whe®s/ofe@ound t hat enantiomerically pure ConpounelCaK2@r/000546

acyl ated derivatives thereof, may be prepared by

enzymati c enantiosel ective atyl ation of the hydroxyl

~group in racem c Conpound V to obtain Conpound Va or

an acyl ated derivative thereof wi{h high optical

purity. Alternativel enantiongerically pure Conmpound

Va may al so be obtai 8-PTQCess conpri sing

converting racem c Conp t he correspondi ng

ester derivative, i.e. z group at the hydroxyl
position followed by an enzymat\c enanti osel ective

deacyl ation. Use of enzymatic ena i osel ective

deacyl ati on has been reported (& her conpounds.
- Accordingly, the resolution of \€ggpound V to Conpound

Va may be perforned by sel ective enfyaatic acyl ati on.

Sel ective enzymatic acyl ati on neans that the enzymatic

acylation is preferentially effective for conversion

of one_.of the cis-.,epantionerg of th u f
Theoteseiptiony f gCPRE E¥PF B0 tﬁ"nge a%egfo)r/‘ﬁ %‘f gg&geé}ﬁ{/agﬁh\r/%matography,
préferabgan%ms chiRfinRAb§8BhyS Nk foh QiTEHird}f cofeip 08 Bilichgel @ogted with a

und Vi te

conp a, as unconver in the reaction m xture as .
chivalt | ipvinémn thg f ol | owpdifedEnzgmelose, g preferablyy o AjpAosgs5 tris-(3,5-

.Fo ampl e, vi nyl but yr at e. t ol,ugne. r el e xqe s
aigSlpyphpeestona) g boisheer B 3fyably TGy FIRGFER b chiral iqui
chﬂﬁff&ﬁ@%@#ﬁy, SBsm %@,aé.ga ah AWORbE a2 higlRUbi ldllie?, or an alkane, or mixtures

2-nmethyl butyrate, 3-methylbutyrate, pivalate,

th&@eaf> stiydbla bbreal e methanote ishyiropdnel, scetonigiile, or methyl tert-butyl ether or
g Bt EaaL S ablbSYe St Ghiflf Y8 Biohnatography can
be scaled up using suitable technologies, e.g. simulated moving bed technology (SMB).

Alternatively, the compound of formula (V) is resolved to achieve Compound Va by
enzymatic resolution. It has been found that enantiomerically pure Compound Va, or
acylated derivatives thereof, may be prepared by enzymatic enantioselective acylation of the
hydroxyl group in racemic Compound V to obtain Compound Va or an acylated derivative
thereof with high optical purity. Alternatively, enantiomerically pure Compound Va may
also be obtained by a process comprising converting racemic Compound V to the
corresponding ester derivative, i.e. an ester group at the hydroxyl position followed by an
enzymatic enantioselective deacylation, Use of enzymatic enantioselective deacylation has

been reported for other compounds.

Accordingly, the resolution of Compound V to Compound Va may be performed by
selective enzymatic acylation. Selective enzymatic acylation means that the enzymatic
acylation is preferentially effective for conversion of one of the cis- enantiomers of the
compound of formula V to the corresponding acetylated derivative Vb leaving the other cis-
enantiomer of Compound V, e.g. compound Va, as unconverted in the reaction mixture as

outlined in the following:
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propenyl -esters or 2,2,2-trihalid-ethyl-esters.
Alternatively, the other enantioner is acetyl ated
w@ aos/o16@cet yl ated Va is the product, not showndCT/RKQA004/000546
t he al cohol Va can subsequently be obtained by
i sol ation of acetylated Va angl subsequent renoval of
the ester group. Alternatively, The resolution of
Compound V to Conpound Va may be perfornmed by
sel ective enzymati c deacyl ation. Selective enzymatic
deacyl gf,i on nmeans that thg.-enzymatic deacylegion is

c.pr ef er gnt iEabg. egf f gct Lye For conver sikQ f lone of the
f%ﬁfnd IaV_(Vc), g the
r o

0

| :

otBeEr~CwW epanth e es¥ers of a co nd, of formul a
V (Vd) jas uheapxerted in tthe reaction m xt

Suita estterese (Vc) of t onpound of fo a (v
are estefs such as acet at &=/propi onate, butyvate,

val erat e, hexanoate, benzoate, |aurate, isobutyrate,
2-meY¥hyl butyrate, 3- nethy?butyrate, pivaféate,
2-net hyl val erate, -nethylval erate, 4-nethylvalerate,
Hydr ol ase Solvent V Vd Va wherein Rl, e.g., is

wiesh & e.g., iy setats) ptepioratel buitsiate, vildtate, Ateanobiexbonaeite, laurate,
benzoate, | aurate, jsobutyrate, 2-nethylbutyrate,

. . Yy
isoputyEatenA-mgthyoataate o} -pathylbatyrate npiy Hgley sdmetipt walerate, 3-

\Y - [ Aat.e [ vy .
mFAENLYOL 5 SR EL GG oo B3R, Lty
propenylester§ or 2, 2aeihalyd-athgldddeers. A lteheativelgpthe othen efiansibmenis

and t he al cohol Va can subsequently be obtai ned, by

acetglgtedi(i-eracetylatrdeY d is deproduct i shametiiskthe 2lcahelya cagy

005 04 IR OO e oo e

at1on neans
gr@fpzymatic acylation is preferentially effective for
conversion of one of the enantioners of a conmpound of
formula (V) preferentially |eaving the other
j 0 RO § ] t
Al?énﬁwwggf“&fhe xfes&nﬁoﬁ:% Lﬁﬂ%uﬁ& VC}BEJ%@PéMd Vgcrﬁ%?)i% C[fe‘ijformed by

feaction m xture. ‘Enanti os IVE enzy
seldeidy tradyinatic deanttibhaSelédive @Azynimici deacylation means that the enzymatic

deacylation is preferentially effective for conversion of one of the esters of compound of

formula V (Vc¢), leaving the other cis-enantiomer of esters of a compound of formula V (Vd)

as unconverted in the reaction mixture.

Suitable esters (Vc) of the compound of formula (V) are esters such as acetate, propionate,
butyrate, valerate, hexanoate, benzoate, laurate, isobutyrate, 2-methylbutyrate, 3-

methylbutyrate, pivalate, 2-methylvalerate, 3-methylvalerate, 4-methylvalerate,

1

1
o " o " OH
H Cl
¢ Hydrolase % A
[y e +
Solvent
Ve vd Va

wherein R}, e. g., is acetate, propionate, butyrate, valerate, hexanoate, benzoate, laurate,

isobutyrate, 2-methylbutyrate, 3-methylbutyrate, pivalate, 2-methylvalerate, 3-
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deacylation is preferentially effective for conversion
of one of the enantioners of a conpound of fornula

w@ Yop/o1q0ef erential |y | eavi ng the ot her enant i BOEEDKG04/000546

t he conpound of formula (Vc ) unconverted in the

reaction m xture. Thus, one apbodinment relates to a

process for the preparation of the (S, S)- or (R R)-

epanti omer of th ompound of formula V. (i,e._with cis,.
m@EﬂW@lﬁ%t&r %ﬁ}et%yivﬁg?r% ﬁB@mat}veéwF &Y %\9%.185%% Bpqqaverted in the
re$c?i0R MR/ bCacR R 05 B 6E hfo\ﬂg RSB FarfIGhL 2cbiR Va can

using an actyl ati’ng agent, or S subj ecting a racemc
subseapentlytbe\dbtdinedebyt issibti @sel aeetlylavdl Enandsubsqueistaembedliofthe ester

to forma mxture of deacyl ated Conmpound Va. The
gromppy vtandaghpraredeespy t he enzymatic resol ution may not

be entirely pure, e.g. they may contain a smaller

anmount of the other enantioner in addition to a |arger
TaRPmahticsklettiee deginatea@aviindms tHavthe. endfigatorpRtio ison

m xture obtained after acylati on or deacyl ati on
prefereatialinefiactve fs cppveavien efrngeys dhrenaptigmers gf a cp@pound of formula
O BRI AP BE oHRE O 5 BE Bl B AR, 1) ibomverted
in€iZi¢adionGniatire. HraptidsdRativd diziBatiadaryiitiog nieand thet the enzymatic

invention is that a considerably |arger portion of one
deaerdaiiandpripreferentiadly wliestsr fohepnversionid oge REthe eppptiomers of a

nant i | ecti 3 0 i [ i.on
ocfhg B8Rt (8 BickBh il (BRE b Bt SntlcP ¥R bipound of
foliela CUOD andhveded iarhadeactioixtuiet he (R, R) - form and

t he conpound of fornula (Va) in the (S, S)-form or it

may result in a mxture containing preferentially the

conmpoun f for ( ' . - t )
ARG bR S (Bt 15 ool 8 KR
erlaRSorRGIThOGRh Rl BEfRMalM (& witasydaifigontioRycongsisidg:
in a mxture containi n% referentially the conpound of
a)f gruhierang airemio Ganp@in 9? tof enentioselectivreenzympbe peylasion using an
f ;[.rmla Va) inthe (R R-form or it may result in a
ARG e ai ni ng preferentially the conpound of
b)f Aubjéend ¥ehcemit CHBpduRd VR tofedtaitiagitectine efyrativ deacytation to form
formul a (Va% in the (S,_S)-form The optical purity of
a mipgurgnf dpacalatesCorppeund Wbt i cal resol ution met hod of
the present invention is usually at |east 90% ee.,
preferably at

The mixtures obtained by the enzymatic resolution may not be entirely pure, e.g. they may

contain a smaller amount of the other enantiomer in addition to a larger amount of the
desired enantiomer (Va). The composition mixture obtained after acylation or deacylation
according to the invention depend, e.g., on the specific hydrolase used and the conditions
under which the reaction is carried out. Characteristic of the enzymatic acylation/deacylation
according to the invention is that a considerably larger portion of one enantiomer is
converted than of the other. The enantioselective acylation according to the invention thus
results in a mixture containing preferentially the compound of formula (Vb) in the (R, R) -
form and the compound of formula (Va) in the (S, S)-form, or it may result in a mixture
containing preferentially the compound of formula (Vb) in the (S, S)-form and the
compound of formula (Va) in the (R, R)-form. Likewise, the enantioselective enzymatic

deacylation may result in a mixture containing preferentially the compound of formula (Vd)
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| east 95% ee., nore preferably at |east 97% ee and

nost preferably at | east 98% ee. However, |ower val ues
wo esohwoopti cal purity are acceptabl e. Accor dPEDK004/000546

the invention, enantioselective enzymatic acylation is

carried out under conditionslgubstantially suppressing

hydrolysis Fydrolysis mhich is the reverse reaction

1n81'f e@eﬁ} ﬁ]in# e? %préxgl?q%taho rﬁe&-?ﬁ H&%e Q%valﬁ)( Lo P‘:a‘g may gesultina
mBRGY ea{talﬁm@@féf@fehamy iﬁe esﬁ{)mtafxo@fm% m@ &9 Wie (R) R3-form and the

wat er - free “organi ¢ sol vent rous dﬁ'anlc
cosrq;loumhof ﬂmnmlzjﬁe)smrthe (8 IS)forrre e opti¢ah pugityes ¢incéa obtamed by the
vents includ

er to tive Sui table s
%‘frssgimaﬁ%e@%ﬁ?f the preg h%venﬁ%tsaﬁ%ﬁimé Jeagt 0% g, preferably at
{
16489 SRR, AR B 7 R R L AR st e
H@W&mrlmwdwdhmemhdhgemmﬂmpmﬂyakﬂmagnaﬂ@h as acetone,
di et hyl ketone, butanon, and nethyl ethyl ketone;
esters such as nethyl acetate, ethyl acetate, ethyl

Aﬁﬂfcﬁﬁ Ghe givﬁﬂtgoxp Wb db e g ﬁﬁ%@Ya nlg ?E’gyﬁﬁgﬁ fcarried. Oélt under

nat e dcarbons suc ene chlori
conlhﬂtlonwéubstﬂmaaﬂj' shppredsitig hyclolpsiadiydasigsis, 3ﬂﬁémﬂaheyre&élde reaction of
5 iary alcohols, such as tert-buytanol;
th(maqy HigB Keactpp-dilkss rpéacg il wyalph ig peaseny 1p the reaction system. Thus,

enfdIRLUNCUDRI A acyREGh ARGl AR 2 436 Aeldrbarfe solvent
or ﬁlm hyHysivdus @xgachéc solNnaat hyﬂzmnkdﬁ ﬁd)m;wu?-re(ﬂmfgr’the pﬁdence of some water
exa t S orous tri.am de refterre or
to bg P%nfr%a g‘y {; éggymgn%u% ArocrigAnLTUeh 8F hexne gfseat%rhewne and
t
(oD et Bk EY e HARS Qs PRI e BABGORMA, 1.4-dioxane, ter-

buﬂ;d yﬁedlqrh @thfer aidedinetipxyethael HetomgsSuchigsdacatne) dwthyldébtc&fesbutanon
propenyl -esters or 2,2,2-trihalid-ethyl-este

éﬁbﬁﬁhﬁl 641 keions; esters spehes methEacsirie FiHHl 4C§ta§¢r etfet busyspte, vinyl
bulyRite 'aﬁ&ie g{ bénQ %@tﬂ%ggg?te ﬁ&f&éﬁﬁm@ &@%s%{éetgﬂg?ég%londe,

rganic s ven ’Sul resence

chf&ubfoﬁbbﬁd o/igaitichlgedtiaRt Sccofdally andteftiasphleeils satisay thit-®utanol;
wi th water such as al cohols, acetonitrile, dinethy

nifregeneeengningpatyentysieh ap gimethilfosmpmide; aetsmmide, fomlarrlude
ac«]:‘mﬁ" tﬁll Bgyg %1@ %ﬂdq 1%&1 ggla} %ol@ %s &%ﬁ s E?H%QP'I%‘Q%&{%’ N-

enzynatlc an ac I'nven
meéhylpyreslidnl-one and hexamethylphosphorous tr1am1de. Preferred organic solvents for

enzymatic acylation are organic solvents such as toluene, hexane, heptane, dioxane and

tetrahydrofuran (THF).

Suitable irreversible acyldonors are, e.g., acyldonors such as vinyl-esters, 2-propenyl-esters

or 2,2,2-trihalid-ethyl-esters.

Enantioselective enzymatic deacylation is preferably carried out in water or a mixture of
water and an organic solvent, suitable in presence of a buffer. Suitable organic solvents, e.g.,
are solvents miscible with water such as alcohols, acetonitrile, dimethyl formamide (DMF),

dimethyl sulfoxide (DMSO), 1,4-dioxane, DME and diglyme.
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usi ng Novozym 435 (Candida Antarctica |lipase B from
Novozynes A/'S, Fluka Cat-No. 73940). In general, the

wepegetodc acyl ati on or deacyl ati on accor di ng POT/DK004/000546
invention is preferably carried out using a |ipase, an
esterase, an acylase or a proefease. The enzymes usef ul
according to the invention are such enzynes capable of
erfor R-sel ect,ive .acylatiqn or -selective

1S e FOURT Bt Ry AU S s e t s SRibion v saig out

“S%%Ji Rontin a3 apiaontleg eaﬁiﬁ“ﬁfﬁﬁ%ﬁ@“s"? LEFRAPF18 Car Mo,

7394;()3)03111 @hemh tlmc eﬂzhmam:gdylamon op deacylatien acoeding tcx:therumambn is

ornu In particular inmopilized for
prqf l@ﬁfvw@ ouf H@p&aﬂlﬁ@%cﬂlb%%erﬁenmy %%@ep@%ﬁ he enzymes

uséi%i-%%rd"ﬁ{ e#@@%x%nt?o‘hca% cﬂ%nﬁﬁnés%gélﬂ%’ Sﬂge% R -selectlve

prererre odinent relates to us

acglatisryorRysededtive heyletivtysfithe hydrexyogrotyp onthe fac@mmampbu\id of formula
The npst preferred |lipase is Candida antarctic §
(V) pr $heh enmpmeshicls e sapablenfasaiorping R -seleriive deagy) 3%19@ or S-selective

8 e ) O i
imp{cbilthed forantofiled érzame) mdamngﬁrémmmw&mstak (CLEC) are
usL‘Ngozyms TtL | M (Ther monyces | anugi nosus_ | i pase

OAhﬁsanvelpﬁc@r éripfeyred pmpagipst ohiay 1 3t arigase fo
m%k?}lge {thg ﬁ%&a‘%{c rg{b?lgfo‘ﬂ'q? aRlin@ Y, TRE MYk fgl#egégl)ed g@eés.e’ls Candida

eavi-ng group
anfardiith digase, (FRikg CaliN®r62899); Bfeaﬁemaﬂlsy:eﬁic,la lipasa (Fluka Cat.-No.

sul phonate, e.q. syl ate or tqsylate, suitabl V.
623 00E Nowrrom CL S SGeich sssticadivbin BHOTOvGRDYS HS): Novozym 433

(CEEG0 oS S50 (5317l M5 & LpBoAll TEIU (ARG ERYecs
lapimeuibasasNov b Atthes A/SD )prefesﬂabrydn limiobilizoé fd>rﬁﬁv i ng
group: LG (V) In a preferred enbodinent, LGis O,

i.e. the cis-chloride of formula (Via): (\/ a) Con'pound

Tl'%I %lccgio%g%ﬂ { |3f |l:h% 91‘?—21?&)&18{ ¢ fdrﬁlui hgf'ag § aﬁ%&l@&téﬁ' foha sultable leaving

plpera2|ne n a vent
gr&!ii%q @tlikﬁlka%yﬁ 8., ashalopef, a.g.CEtdBr, prefepalily Cl Kﬁ:tacsilquhatH;Bé; gn yhesylate or
et et one,
tosylatg suitably by reaction with an agent, such as thionyl chloride, mesyl chloride or tosyl
chloride, in an inert solvent, e.g. an ether, suitably tetrahydrofuran. The resulting compound

has formula (VI), where LG is the leaving group:

o

(V)

In a preferred embodiment, LG is Cl, i.e. the cis-chloride of formula (VIa):
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preferably nethyl isobutyl ketone in presence of a

base, such as e.g., potassium carbonate, to obtain
w@ospouol | . Furthernore, the piperazine part PBET/DE004/000546

nol ecul e may be introduced by reacting Conpound Vi

with a conmpound of forrmula (\Me) below, where PGis a

protecting group such as, but not restricted to, e.qg.

phenyl met hoxycar bonyl (often cal Ed Cbz or 2),

tert-butyl oxycarbonyl (often caljed BOC),
et hoxycar bonyl, or be ; eby obtaining the
conpound of formula (VIII|) Conmpound VIl is

subsequent |y deprotected yround |. (M I1) During
t he synthesis sone cis dlastereo somer of Conpound |

(i.e. I-((1S,3S)-6-chloro- 3-
phenyl i ndan-1|-yl)-3, 3-di net hyl p azine) is formed as

an inmpurity in the final product==fhis inpurity is due
mainly to the formation of sonme of the trans form of
(V) (e.g. (1S,3R- 3,5- dichloro | Mi@enyl i ndan when LG

is C t he undVIlsfr d. . ..
CRREHoVE &4 e TRLAT Eploee DO AP SBEh ety lpiperazine in a
sufthle saivehtS 8l QMefhe shéh é&e§ lof, qgetﬁ&l%sé&ﬂﬁk@fonm%ﬂm ethyl ketone,

VI, fromthé mxture of frans and cis (VI); t he
pre&@éalwmeﬂlgl isebuity k€tone in Pesgsaofia Yaset fich asag., tpetadsinm dagbonate, to
B t.i rg;?i n%ﬁh‘@ﬁ m xture with a suitable solvent, e.g. an
OLMPR 78'P as heptane, whereby the desired cis form

of VI precipitates and the undesired transform of

Conpound VI goes into solution. The desired cis form
Fl@ﬁlemrpoﬁhn qbiMaZéIE part effthe moleduie ©hy be éntislobet exdrebgting Compound

Vipith Somfaind EIP5RWE GV b RbEF Pl b e et as but not
regﬁc@& 9(6' Plgt %hér@ﬁn@tfhofi’ycﬁfﬁohﬁlbtcﬁteﬁaéa'lle@fCth& Z9, ”ﬁﬁhﬁil%d@iycarbonyl
formula Conp .g. a salt of an organic acid

(oftert balked BOCYH regwxyca,rmra(&,l att beswyilt thirlehy abtaimmsg tilee:om)lothb of formula

Ieat sal t he co of fornula
ORI BRi ComPoindcvasie By SPHG ePtpiss YR CRmPPtd F ons.
The invention in further aspects also rel atms to the
internmedi ates as descri bed herein for gynt hesi s of
the conpound of formula (I), i.e. in particylar the
internmedi ates Va and VI, including Conpoynd/Via. In
this context is understood t hat 8pen specl fying the

S

(Vi) Vi)

During the synthesis some cis diastercoisomer of Compound I (i.e. 1-((1S,3S)-6-chloro-3-
phenylindan-1-yl)-3,3-dimethylpiperazine) is formed as an impurity in the final product.
This impurity is due mainly to the formation of some of the trans form of (VI) (e.g. (1S,3R)-
3,5-dichloro-1-phenylindan when LG is Cl) in the step where Compound VI is formed.
Therefore, the impurity can be minimized by crystallisation of the desired cis form of
Compound VI, from the mixture of trans and cis (VI); in the case where LG is Cl in
Compound VI this can be done by stirring the mixture with a suitable solvent, e.g. an alkane,

such as heptane, whereby the desired cis form of VI precipitates and the undesired trans
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stereoi sonmeric form then the stereoisoner is the main
constituent of the conpound, h particular, when
wapmsiofepbng the enantioneric form then the coPEDDEA04/000546
has an enantioneric excess of the enantiomer in
question. Accordingly, one enfodi ment of the invention
relates to the conmpound of fornmula (Va), preferably
having an e tiomeric _excess of at | east 60% (60%
fomnghEPEIRERAL ¥ bgessdatoelitions Ra desived pisdoin of Combewd Yi(e.g. when

LFRA) 19l By lion g bty R0 o5l
at | east 96% preferably at |east 98% Furthernore,

the diastereoneric excess_of the conpound s ‘
radt ErmprhyCempuaddimasnalsq bovenanved thy meesirifation % asyifable salt of the
o) 0 g . T
coff RN ot Boph SO AN I g £ AR, ok, nchs s g graanic diaid
sulthtly W f@marateCidR ot b ataleatendaltl o dtsd coBPuma@ bf foedla (BPptioaklly followed
| east 90% or_at |east 95% One enbodinent relates to
bymgstesate-eypipllisgiansConpound Va. A further enbodi ment
of the invention relates to the conpound of fornula
(M), preferably having an enantioneric excess of at
THe€iagéntidQ % fidthek aartts A reRtes!te dlsd infdMediates he dsscriB&P/herein for the
‘at | east 90% at |east 96% preferably at |east
synthesiset the sompound of ﬁggp@lﬁt(?[)ap.q tmpattiglay thggntermediates Va and VI,
. prefer eq. f t rQu I sting. . ef a_ . -c-.

Bl ol S IO RUBERIAE L0 lnspeciing
stepediSsth N forig ltdne thet Rert bisortléraist e aRMBI dodistituérttof € compound. In
Conmpound VI; i.e. the conpound having a diasteroneric | i
paéts@glgagswbm snestiiing phe cngntipmere formndhenohs eprapeuddwsap eantiomeric

xce a ati o of Conpound VI to the
ofS R Al gt
(1S, 3R) -3, 5-dichloro-1-phenylindan when LG ) is
55:45 in the mxture in question), at |east 25% or_at
Agcordinglgoone anbodimpaidehihetinvensiontrelstes go i serapeund) ofyformula (Va),

[ ound VI .. Accordi ngl t he /hOVER! .
PR 0 oo RfC RERR oY b b DN, AuPic oxcess means
thitMhakatid of Vhad itdefiRioateh ¥s B2 g i@ mefaRtih Gifestion), at least 70%, at

excess of at |east 60% at |east 70% at |east 80% at
leass 86%e, at least 85%, at least 90%, at least 96%, preferably at least 98%. Furthermore, the
diastereomeric excess of the compound is preferably at least 70% (70% diastereomeric
excess means, that the ratio of Compound Va to (1R,3S)-6-chloro-3-phenylindan-1-ol is
85:15 in the mixture in question), at least 80%, at least 85%, at least 90%, or at least 95%.

One embodiment relates to substantially pure Compound Va.

A further embodiment of the invention relates to the compound of formula (VI), preferably
having an enantiomeric excess of at least 60%, at least 70%, at least 80%, at least 85%, at

least 90%, at least 96%, preferably at least 98%,
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85% at |least 90% at |east 96% preferably at | east

98% One enbodi nent relates to the diastereoneric
w@eosoyof the conpound, i.e. the conpound havPEIDKE2004/000546

di astereoneri c excess of, preferably at |east 10% (10%

di astereoneri c excess neans tigat the ratio of the

conpound to the trans di astereoi soner,

(1S, 3R)-3,5-dichloro-1-phenylindan, is 55:45 in the

m xture in questi on)L t least 25% or at |east 50%

One enbodChen el ges to substantially pure Conpound

VI where LG i i ndi cat ed above the invention in

a particular I ng enbodi ment relates to: -

Compound | or a salt\thereof, - a pharnaceuti cal

conpositions as descpibed herein conprising Conpound |

or a salt thereof, - pdi cal use as described herein

for Conpound | or a t hereof , wherein Conpound |

i's having an enanti oneri VPXCESsS of at |east 60% (60%

enanti oneri c excess nmeans t'hat the ratio of Conpound I

t y r nsisting of a

e B & PoleRI e g b0 PRk flEhee forh T grogp sonsisting
hasgeneagt cld@ide, ax a hwplsinags Bne prréubémadnt yelates fodhe tilasts%)merlc purity

of P BRI YL, e PR P IR, AP ic e Rt A TgRably at least
104% Q@% agaséréanﬁs%keé}@eme hiean® e Sthe Ahtidtofl € PO&QP/U\/(Ilf?)‘)/Qhe trans

tereoneri c excess neans that the ratio o ound
dibstemoistmer (s g.( (18,393, tHdidl @p depleoykindan swhe 115}=fCH) tihe5:45 in the
m xture in, ues ast . 5

5%
i AsoRof o AR oot S0l OB simbafinioph 3 s g substantaly
&k do gg;@,{mgw preferably at |east 98% One enbodi nent
preI ates to substantially pure Conpound I or a salt
thereof al so for a nedical use as described herein. A

fur spect rel ates. to Conmpound or. a_.s .
Apriuiiagl, BeRngniph efiodRialas A imaranad bving e delovie formula (VE,
obt ai nabl e, in partgecul ar obtained, by a nethod of the

i nventioncfs descrifped herein; also for a nedical use
as descri bed i

(Via)

preferably having an enantiomeric excess of at least 60%, at least 70%, at least 80%, at least
85%, at least 90%, at least 96%, preferably at least 98%. One embodiment relates to the
diastereomeric purity of the compound, i.e. the compound having a diastereomeric excess
of, preferably at least 10% (10% diastereomeric excess means that the ratio of the compound
to the trans diastereoisomer, (1S,3R)-3,5-dichloro-1-phenylindan, is 55:45 in the mixture in
question), at least 25% or at least 50%. One embodiment relates to substantially pure

Compound VI where LG is CI.

As indicated above the invention in a particular interesting embodiment relates to:
- Compound I or a salt thereof,
- a pharmaceutical compositions as described herein comprising Compound I or a salt

thereof,
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The invention wll be illustrated in the foll ow ng

non-limting exanples. EXAMPLES PHARMACOLOGY Bi ndi ng
W@swapsobor all assays: Results are expressed BSI/DK2004/000546

percent inhibition of control specific binding and the

| C50 val ues (concentration cagsi ng a hal f - maxi nmal

i nhibition of control specific binding) are determ ned

b orl-l i near regressiqQn anal ysis usi,ri H |l equation
- aiipdigaluse £ Srgoribdkhercin Fa5 CamUBE b ot &4 theipl, wer e :
\ f i (Moo, Feno . .
w0 Al IOy SR BR8P M0 o0t cnaiomer

exceddi médngathat the rhfie o Compouadd tedtsadtintib@entst $0320 yn éfe mixture in
t he radioligand for the receptor. Al pha- Adrenoceptors
qUeRIAN) i deash i s et aain8P@s ablgatt PSP erticastdl0%., 4t irast 96%, preferably at
le&’f@ﬁ‘%SSi ng rat and Baby hanster Kidney (BHK) cells
expressi ng bovi ne were generated using standard stable
transfection techniques. The Rat-1 cell line

expressing the hanster receptor was obtained from .
Onsnempbedimept slates: taHCongpgund Lor e sgittthereofrandabe (us¢s gsedpscribed herein,

i ng. j .phas | Vs :
B 0 1T FRBIOOTGH BB R L 8188y PaBRR pcreomeri

exobssVhehink tha theraffo Us Co@pauindUl th e dis(1 S35 diaRdetesibdfiér ifBsk45 in the
either stored at - 80 C on kept on ice until used

mipqtyse A guestion agleast25Hvpt leask W0t deast W¥h.catilepsh80%, at lc-[':ast 90%, at |

Sj af f knit ypes of al pha receptors.
b%%?a°’%ﬁ%ﬁ%gg%%é%h%éﬁzgﬁ%ﬁégQ%Sing assay buffer and

non-speci fic binding was defined in the presence of 1

m WB- 4101 for all subtypes of al phai receptors.
Ong eapbedisnont relaten dosubsiantialy mure Sompound 1) ¢r splt dbeyegfs also for a

m?@@%?ﬁsddgsérﬁ%&@%gn?a“iVi ty were separated by vacuum

atron on ilters pretreated with
Pol yetyl enei mine (PEI) and counted in a scintillation
counter. Al pha- Adrenoceptors_ (Inhibition of binding
A darther pgeeteetatgsie Componed horghwlt thereele it partiqulmthe fmarate or maleate

saﬂn?@ﬁglgl%bsl%,ﬁrel FIGR'?&B"F] %tgﬁlgaéy%ﬁﬁ?%g@ fB{‘ %{égn\pein 18'111 Q@de%rilged herein,;

also for a medical use as described herein.
The invention will be illustrated in the following non-limiting examples.
EXAMPLES

PHARMACOLOGY

Binding assays

For all assays: Results are expressed as percent inhibition of control specific binding and the
ICsp values (concentration causing a half-maximal inhibition of control specific binding) are
determined by non-linear regression analysis using Hill equation curve fitting. The
inhibition constants (K;) were calculated from the Cheng Prusoff equation (K; =
ICs0/(1+(L/Kp)), where L equals the concentration of radioligand in the assay) and Kp
equals the affinity of the radioligand for the receptor.
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in menbranes fromrat brain is determned in vitro.
Met hod nodified fromHyttel et al. J. Neurochem 1985,

W@ 20050608 1622. DA receptors: Affinities towarBGT/DEA®A/000546
receptors were determned at the contract |aboratory
Cerep using the catal og refer®@nce assay no 803-1h.
Menbranes from CHO cel | s expressi ng human reconbi nant
DI receptors were used. 0,3 nM[ H]-SCH23390 was used
as radioligand and conpounds were tested in a serial

A%'hhth&@ng&ﬁﬁ)ygglﬁﬁ%ng with the reference conpound
] In order t0 assess the assay suitability.
Chinespdumstenovaryi(GHO) atk tinest expRSsifig rat @lbhai and Bdbpbader Kidney
@@%Lo ctivit%%?al;e.ne ured with a [iquid scintillation .
GoeP SXERRg VRS VEF geRsigfed Ysing standase able drapgfection
te&iﬁfidlﬁb@.,dTl?esRét,hle% | le®%BREEN ﬁfe‘fﬁﬁl@te% nghﬁ 9%%% B+ R HMlained from
d d wt nd°ther

eterm ne out co oun% presen
Universgp of Utahg St helienGityd &' i(Cellrimds éxprbs:alﬁlgﬂhesm@jﬁia@é‘ (alphay,,
S 23390. DA D2 receptors: CHO cell s, expressin .
al%v gﬁ%&@%@ﬁd@ﬁ%ﬁ%@%ﬁ&wmﬁw indpe-cqid 50 M Tris pH 7.7
S : ablo fection
oL DALy B AT bl R GGl usea
[HiRrazosid ©.3504 ndMf was used as sdiodignmbssdessihglive iffigitpofidubiyps of
-of a seri ah, di Lutlon of conpound, to a nenprane . o
alphas BefieRiors i ofah bipdigdvagdstesminsd uping assay jheffer apdgoprspeaific binding
- r .
W A o ool ot NENEBLIDE R $B50e 0 i pocppyors. Atiquos
were Gqubated 2T atialat 26°r@liln gll wesaydedumd iind €ide radiédetvipy weERREParated by
-speci fic binding was deternined in

f buff d
Ve SR, G BB PR R PRSI Vo tgieioe GPRD qid counted in a

hﬁi‘ﬂ%lﬁé‘ﬁ@cﬂgfté?,r 30 minutes at 37 C, cooled briefly on
Sci ce. Bound and free radi oactivitg{vvas separ ated by
]

Alphaduidrtnddepiats @hibitiofsbf binllinktof [$1|Prebsinaioadt Mplidil Beckptors)
dfilters were counted |

%,Pol yet yl enei ne. .(PEI) an er: edin a
By this, eiot 6 Al B drogsraf dbechindine 24 1P razpe ép2oAY to alpha-]
receptors in membranes from rat brain is determined in vitro. Method modified from Hyttel et

al. J. Neurochem. 1985, 44, 1615-1622.

DA D1 receptors:
Affinities towards human D1 receptors were determined at the contract laboratory Cerep

using the catalog reference assay no 803-1h. Membranes from CHO cells expressing human
recombinant D1 receptors were used. 0,3 nM [*H]-SCH23390 was used as radioligand and
compounds were tested in a serial dilution concurrently with the reference compound
SCH23390 in order to assess the assay suitability. Aliqouts were incubates at 22°C for 60
min and bound radioactivity are measured with a liquid scintillation counter.

Specific control binding to the D1 receptors was defined as the difference between the total
binding determined without compound present and the non-specific binding determined in
the presence of 1 pM SCH 23390.

DA D2 receptors:
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The ability of the conpounds to inhibit the Dl

receptor nediated cAMP formation in a CHO cell line
w@emsnatded i n- house stably expressing the hunmaPCT/DK2004/000546

reconbi nant receptor was neasured as follows. Cells

were seeded in 96-well plat e?lat a concentration of

1000 cells/well 3 days prior to the experinent. On the

Chiayeld emiméi@ig E?j?ﬂg?ﬁ%ﬁ{%@% %ﬁ!)ll/rﬁ%ﬂgﬁlmg%ﬂlagw éfiiﬁgpﬁoﬁ were

reheat e
gepiale aﬁag%rﬂ stablegeapsiaetion tecliqtes Mbybadel #irehaffestd®Qsifk standard

] . of 30 nM AG8930 and test conpound dil uted
P r(l?céc%s %ﬁ%@&wwgre&%ﬁ%ﬁa& &hg Qfgiﬂft%lt @ Spﬂgp@bltinﬁ nfice@spound to a
eaii brank atid g 6ld . d it
00 TS b Famglst OB THERR) 1 M ReC0 Y e 01

0
n%};[’aﬂessnmmr@ wasasediasthe gadd]fgand dssbginp thé 8ffﬁ|ﬁt?; horaHé hi€han D2

.and 60 nmM.NaAc) was added and the plates

rec&g‘}"é ﬁﬁ%%%g@‘%wasn&ﬁﬂ'fné%? le@lerﬂrewq plcbuttenend mnrimpiﬁc binding

& dewehi . ont. NE ]
et AR R e ot
migEes coqitd brielly dh ite. B | q %

and et 01011200 CAND) i e e i,y e by
vacpgn Aueken, GA{G GHersprefreged ath, theBolwty}enuia&f(PEI)de @ilters
Weﬂ“l‘%uﬁféﬁ%gge]ihﬁhﬁig)@%{&& TriLux counter. DA D2

e abilrty o

receptors: f the conpounds to inhibit the
D2 receptor nediated inhibition of cAVMP formation in
Ef. cells transfected with the human D2 receptor was
255 AP8Y%s follows. Cel s were seeded in 96 well plates
DAAY1 RecERBRENt rati on of 8000 cells/well 3 days prior to
Ththe experiment. On the day of the experinment the cells
aehiléty\odi Heabroasds 6 1B GRUSOrG R HEk; e i
CH [ l\/hgaCI , MM | BMX in PBS anltrzle tlﬁe asslgg%&\%/as |?13ir?]?%$nei§1a
E&eﬁ e (})(lgF%‘ﬁaféfl l%b@lsﬁﬁ@bl}@xmeﬁﬁug dleGdfunib b.]{l]rtl‘Mdi’,ﬂ,h_ll_jtifmt Dq: Ileceptor was
Q ) nd.in uffer. The cells
eer e ?zc u v{'glsj't1 ggﬁg\g&%s%?ﬁégg;? g#'“f?’lil REteiat aqecenggtien ehl 1049
cellsnef Bethybprioihe tl@éjéidpbﬁﬂﬁn@bnljtﬂ@da{? of Thd¥ eﬁfnegpthg: c%ﬁw@ere
a

Sﬁgff 0.1 m\/ICaCIm) and the plates were ace
wasigt oncer greheged £ butfen (i mdf MeTl,, MNaDHCa@H, BHMIBINGAR)PBS) and

th d the. pl e shaken for mnutes. 60

o MR WAL RSO AT A iR 5D RS it ol 0MAMEB930 as tos
comipoagh@ilhat®m G BURAN The cells were incubated for 20 minutes at 37 °C and the
reaction was stopped by the addition of 100 pl S buffer (0.1 M HCl and 0.1 mM CaClp) and
the plates were placed at 4 °C for 1 hour. 68 ul N buffer (0.15 M NaOH and 60 mM NaAc)

was added and the plates were shaken for 10 minutes. 60 pl of the reaction were transferred
to cAMP FlashPlates (DuPont NEN) containing 40 ul 60 mM NaAc pH 6.2 and 100 plIC
mix (50 mM NaAc pH 6.2, 0.1 % NaAzid, 12 mM CaCl,, 1% BSA and 0.15 pCi/ml 1.
cAMP) were added. Following an 18-hour incubation at 4 °C the plates were washed once

and counted in a Wallac Tril.ux counter.

DA D2 receptors:
The ability of the compounds to inhibit the D2 receptor mediated inhibition of cAMP

formation in CHO cells transfected with the human D2 receptor was measure as follows.
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NEN) containing 40 mMl 60 mM NaAc pH 6.2 and 100 m IC

mx (50 MM NaAc pH 6.2, 0.1 % NaAzid, 12 mMCad , %
wB3AsAnd00. 15 nCi/m 1251 -cAVP) were added. FoPCDDKR2@4/000546

an 18-hour incubation at 4 C the plates were washed

once and counted in a Wallac2Bri Lux counter. Serotonin

5- HT2A receptors 2 or 3 days before the experinent,

cfligrebtecsieintiian itics ot » enpostiongt 88D ISR’ i por to the
ex?@ﬁﬂé&?@fl kel dr wﬁégp?%%%ﬁt&}m? @f%lls%eré DasRERGES @}Ehaa@&% buffer

ells are dye~’l oa rom Mol ecul ar I ces
(1amd MgChg0.plan¥' GaCigllanbElBME it PBSpanphibo absay eds irdtistediby addition

20MM HEPES and pH adjusted to 7.4 with 2M NaCH as .
of 198 3 ptia mertyrerafyl 18 quinpiroles 16, uMsforgkolin agd s egnpound in G buffer.

TH R R ipipareal 0 HiBhie oY 37, SRS e AkeEI5h Wk Pt B ficition
of80001 $QRAEE: (0. LT BESLNEE 1 WNIIGCLY AR MR PR RBreipladB@add °C for 1
fl uorescence should be [ ess than 10% EC50 values are

homs. 389 € ddbuffdr(@. 16 M Na@&l argl GlonbMENhA &)t were adddd dnelshe plates were
conpound covering at |east 3 decades. |C50 values are

shakenclor, EmimKes. 6A ¢l pkthe reacemperedrigaierrd ekt FlaghPlytes (DuPont

NE TR BRIV Y i 62 oo LTI R G BRERRAR B 62, 0.1
WHRHALE 196501 CAILUABEA 413 15 LOPD uﬁt&@@ﬁ’? WRALRIIE @ Foll¥oving an

Stinul'ation of a concentration of the test conpound is
1 &¥baws imontiatiart 41 4r°€sthe platdsoveare washiedwince amtenmtedtin arWatac Trilux
5-HT (100% . % Inhibition of a concentration of the
cougist. compound i s neasured as the percentage wi th which
the response of of 5-HT is |owered. Maxinmuminhibition
is the level of inhibition the curve reaches. It is
Saxtonds SHIT24 rédept@er cent age inhibition at that |evel

and used _to distinguish full and partj.al
2 gid é@f@%ﬂ@%’@heﬁxwrfm@ﬁd%ﬁ@rqﬂlﬁ SXTTET g2 SOl peci-Hles tieptors are

s SOTRORF S £ EA00 LR DML 8580 cxprimen.
Thisdellg ard dye dsaded $C4T &iraframa Malanid Dewicey andisdingHewlt’s balanced salt
nggg{gﬁ‘pllprgcli\m,;dgé( ?[Oensl’l%/ll 1 P]%:gpzcllng%%lju%t%(Zi){gs .4Sv?fil’illg SI\eASNSSIqI ats he
assaybuffer) for 60 minutes at 37° C in a 5% CO; incubator at 95% humidity. Lacer intensity
is set to a suitable level to obtain basal values of approximately 8000-10000 fluorescence
units. The variation in basal fluorescence should be less than 10%. ECs values are assessed
using increasing concentrations of test compound covering at least 3 decades. ICs values

are assessed challenging the same range of concentrations of test substances with ECgs of 5-
HT. Test substances are added to the cells 5 minutes before the 5-HT. K; values were
calculated using Cheng-Prusoff equation. % Stimulation of a concentration of the test
compound is measured with respect to a maximal concentration of 5-HT (100%). %
Inhibition of a concentration of the test compound is measured as the percentage with which
the response of ECgs of 5-HT is lowered. Maximum inhibition is the level of inhibition the
curve reaches. It is expressed as the percentage inhibition at that level and used to

distinguish full and partial antagonists.
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CYP2D6 substrate AWMC
(3-[2-(N, N-di et hyl - N-net hyl anmoni un) - et hyl ] - 7- met hoxy-
wa@ 2008814991 courmarin). AMMC i s O denet hyl at ed t oPGHINE2004/000546
(3-[2-(N, N-di et hyl am no) et hyl ] - 7-
hydr oxy- 4- et hyl coumari n) whi2gh i s detected by
nmeasuri ng appearance of fluorescence. Preferred
conmpounds of the present invention exhibit an 1C50
hi gher than 5 m cronolar for CYP2D6 activity, the 1C50

bR NGRS iV e

inhiblitfoodssay M crosones prepared from bacul ovi rus/i nsect

Cel l's xpressj ng CYP2D6 were obtai ned fromBD
ﬂ%&h% WSt plelymas 63170 i ppispsed disHeemipsesomes grepared from

bagﬁ(lov %%?%'ecan L d| C;%Qﬁ?esm EYPRRR 559 Mee E&H-t?espén%t fhe specific

ations

CYBM‘csmbamte QIARD @L[@F@DNRBethﬁnﬂmdﬂ@darﬁmSnmmLetM] T-Aethoxy-4-
reconbi nant CYP2D6 in total vol une
ﬁﬂ%%%&r@)b{}wp létOﬂPrn?thala@éri@a‘?xm% i[%ﬂ&methylamm@ethyll -7-

RSP tich  droetst by mepurne garearanes pf fluorescance
Prefietrbd aorhpwuﬂtl@\BPerqgmt mt/elﬂgmwﬁimrpmi Higten %&fS micromolar for
0. 00 gl ucose, 6- phosphat e,

2 myl NADP v
C SFtiHYe #Peo¥¢§9eb%lﬂgj ﬂ@ QPIlﬁﬁitfaéle ofghe, @@@@0‘@%%& Biye® 50 % of

: Naess cubation tine was 45 mn and the
lnlﬁiﬁig%gao?lﬁ%ns V\%]rjé-gaﬂ}é ched by addition of 0.075 ml 80 %

Métessland twdathels20 %O 5 MTris base. Al chenical s vvere

of anal ytical grade fromSigma (St. Louis, M.
Mictrsomiss vipRATpt gfm ebreyloviys/msecs neadlst eRNAor ﬁxe@ﬁm riCYiB?-D6 were

ob?ﬁﬁges % o Bh B fc%g%%@e% é@%fentleﬁgﬁgs L D5 ﬂg% §e91c? &e&ﬁﬁéfg)ﬁ.e(f‘r% nm) Em.

(465nm)n by batSpeosoFiasEe Phel Wte’l Rl:%lérl\/(ﬂiﬁcﬁh eNofdi®MiMubations with the
Chauret et. al. DMD Vol. | ssue 9, 196-1200, 2001
recaebinant (YRR m@n@awe@ﬂa@@éa Syl of by recombinggs GYPHp6 in 0.2 ml

to&r v%lﬁﬁag gtﬁﬁ}mﬁ“b%‘é?ﬁh tﬂuﬁaga rﬁ? 9 lale n%gﬂgnn%g gas W\ - QﬁQ,N-dlethyl-

OW'ng "Was orl gi qesi’y
N-Meﬂ@ﬂddﬂmbﬂiium)lm@&] 74methoxy-4 -methylcoumarm) with a low NADPH-

regenerating system consisting of 0.0082 mM NADP"*, 0.41 mM glucose 6-phosphate,

0.41 mM magnesium chloride and 0.4 units/ml glucose-6-phoshate dehydrogenase. The
incubation time was 45 min and the incubations were quenched by addition of 0.075 ml 80
% Acetonitrile 20 % 0.5 M Tris base. All chemicals were of analytical grade from Sigma
(St. Louis, MO). IC50 curves were produced using 8 concentration between 40 and 0.02
micromolar of the compounds to be tested dissolved in DMSO (dimethyl sulfoxide) - final
conc. in incubations were below 1.0% (Modified from N. Chauret et. al. DMD Vol. 29,
Issue 9, 1196-1200, 2001). The ICsy values were calculated by linear interpolation.

QT-interval

Anaesthetised rabbit:

The model described in the following was originally designed as a proarrhytmic model by
Carlsson et al, [J Cardiovasc Pharmacol. 1990;16:276-85.] and has been modified to fit into

screening set-up as described below under "animal preparation”.
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Carl sson et al, [J Cardiovasc Pharmacol. 1990;
16: 276-85.] and has been nodified to fit into
W@ enseniony set -up as descri bed bel ow under "anP@EDK2004/000546
preparation”. Ani mal preparation Male rabbits
(Hsdl f: NZW out breed) weighing 2.0-2.8 kg were
purchased from Harl an (The Netherlands). |ndivi dual

Abod wei ghts were neasured and recorded on the day of
J@%ﬁ?—%&ﬁ‘— General anaesthesia was induced via the

MR k£HbR3 (HERT: NZW’ Q)uﬁ%ee%r)‘ vs}e%ﬁr%vfagflf%\%féWagd from Harlan (The

pent obar bi t al
Netlzdrfands) dhﬂmchiabb@dy(viﬂ@htng/ek@neasnfedmd fecofdedron the 8y &€y
adm ni stereq over, a 20 mn period). The trachea was

CXREIHRT T e ﬁHaetSWSSIFéi‘@BPI%dé‘C%YIé SheduiEinal 41 el 2% itraenous
1n@§gggr gé:rﬁ aﬁ’tﬁlfal (ﬂn @gf ?r%fngﬁ%g GM ?%g(aglgﬁa-?ﬂﬂ?ﬁ%eﬁloo mg/kg,

infusion velimecbmiykg adinmﬂsmtradl steratdoanin p%ﬁdd); The ahclead Wi catirfulated
re jnplanted igaéhe left carotid artery for bl ood
an@ﬁ}ﬁf?{"ﬂg Ve ventdyed pithsanat 45 relos per mip ardetifad volume of 6 mlfkg.
A ELEBhE O BB MRS Rl SRl g fmion
Adn]hmmaticathietérs onte infpldtel inithhleftamtiddetery fohBlop@sathpliey and blood
el ectroge close to the left |oin, Experinental

PressyE srapttoring. Negdls sl f‘&trgﬂ%ﬁwers elacerdisubrutanenusiyiie secoshihe standard
blﬂ?)'ié:i"lga(zislﬁ tH@ﬁéfé%ﬁ‘éé"@E&ro% e@in frglg 1f tl‘g/ece) fﬁ%@ ?l-éo%éc?@r,ﬁlég Pos1t1ve

or to an usamnls I'ON 0
ele«:tmqlmcmséto”ﬂtaeleﬁﬂ(ﬁlﬁct of the bolus adm nistration was
foIIovved for a 40 min period. Data sanpling and
E tak proloc bl ood pressure and HR were

[ e r
Fog DB e PR B P T s
mis eipt forem erﬁﬂwdmdnimstlolﬁﬁafehkle drftést cbrBpeund! MRe effect of the bolus
el ectrocardl 0 qql-ef( Qr-, Qfc-intervals and
admgystratiog pap f %1?93"’ ﬁhaéﬁ)f@ilp%ﬂo%l ood pressure (MAP)
%@%@E%@@ﬂc@ 0 Emaasured el ectronically. ANALYTI CAL

rne enantroneri c excess of conpound (Va) in
EC&x didquldepressusteind HR wetk ddyititlidus Bl re¢drliéd on a Maclab 8/s using the Chart

software v3.6.1 for the Macintosh computer. The sampling frequency was 1000 Hz. Effects

on the electrocardiogram (PQ-, QRS-, QT-, QTc-intervals and heart rate) and mean arterial

blood pressure (MAP) were recorded and measured electronically.

ANALYTICAL METHODS
The enantiomeric excess of compound (Va) in Example 1a 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.

HPLC analysis for conversion rate used for Examples 1b:

Column: A Lichrospher RP-8 column, 250 x 4 mm (5 pm particle size)

Eluent: Buffered MeOH/water prepared as follows: 1.1 ml Et;N added to 150 ml water, 10%
H3POy(aq) is added to pH=7 and water is added to a total of 200 ml. The mixture is added to
1.8 L MeOH.
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using a CH RALCEL(r) D colum, 0.46cmID X 25 cmL, Om

at 40 C. n-Hexan/ethanol 95:5 (vol/vol) is used as
workshedphase at a flowrate of 1.0 m/mn, dePEDDKOWW4/000546

is perfornmed using a UV detector at 220nm HPLC

anal ysis for conversion rategsed for Exanples :

Col umm: A Lichrospher RP-8 colum, 250 x 4 nm (5 m
partl cI e Si ze) EI uent Buffered MeOH wat er prepared as

1 d geirpe adin examg led&ﬁegnmdémchloalHPLC

us?ﬂ 9@%@%@@ 1%‘?% 0&7@6@@ ﬁ%ﬁ%‘”’iéncmfﬁﬁw P2l ess
H talfewmuml fhe B9 IN:@ 1 gvdlﬁroﬂ%l?fsrﬁsé’&gs &Mbﬂé‘%ﬁa@é at a flow
PLC using a | RALP AK(r) AD col um, 0. 46c¢c

rate ofrh Gamnl/min, Getepiagn sperfetmedesingni Equ:ete@mr Bt2ZBng: 10: 0 1

15 voI /voI /voI ) | S Eused asl @nglg%tg %EXJ%S?@S &c%pﬁ

ew@ltogﬁ@@ﬁs mﬁ%gggghe TR AREBICATER! Cafie 6 IDIONPS AL, run

)is determn fused silica capillary
btﬁfeedt 2 opMdi e@lcsde(x@@ in25nm sptiignf dthcbmgmngalmspimtct, ipbhk 5, voltage:

1 PR 22 TSR A R 4 B shio g Fel i ah dipde arrey

de%ecﬁon‘l%ﬁtﬁ‘%mpﬂe%ﬁceﬂtﬁﬂ'@ﬁrﬁ)b%ﬁﬂ I%gchi@’sysltg h e@&hﬁ&md Ihasa

Ombar for 4 Seconds, detection: colunmn diode array
retmuetm timoof aﬂfmmna&ziyrﬂ)o erig,cmd dinet other epantidGd@rhgé aicetentton time of

this s Compound | has a retention tine of
ap&b%?’gﬁe/ﬁ’aﬁg‘}n? mn, and the other enantionmer has a

'H VIR Ehdra i f@%of?l@d APPO®XS WRULbLY aBriker A NN mqmtﬁlment or at
recorded at MHz on a Bruker Avance

2500k} Midreort a tBrulaalr AC_(BQSQ nskmimenin Cdnl(BDf@lﬂﬂr@%&"/@E)Oor dimethyl sulfoxide

(oh3FEHE i a5 celienis- aby Yemeaetiolsfine VBN P pr et reference

stint¥R). is used as internal reference standard. The ci sl
trans ratio of conpound I is determ ned using H NMR as
Tltesig/trizhertip of Byegownd 14 detdrmiMatiusigh#hiNMR 8§desgibed in Bogeso et

al, g? 4916§0(?hzem qg&i 3?9??3880-£§9%hd)a§3 J3%§rn1%ght ccr)]le nB s{"he cz.g}trans ratio of

compound VI is determined by "H NMR in chloroform, using the integrals of the signal at

5.3 ppm for the cis isomer and the signal at 5.5 ppm for the #rans isomer. 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-2920 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.
SYNTHESIS

Synthesis of key starting material

Compound V was synthesised from IV by reduction with sodium borohydride (NaBHj)
adapting a method described in Bogese J. Med. Chem. 1983, 26, 935, using ethanol as
solvent, and performing the reaction at approximately 0 °C. Both compounds are described

in Bogesg et al. J. Med. Chem. 1995, 38, 4380-4392. Compound IV was synthesised from II
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conmpound VI is determined by HNWR in chloroform
using the integrals of the signal at 5.3 ppmfor the

weer®sihsoner and the signal at 5.5 ppm for the PCEHDK2004/000546

i somer. Cenerally, a content of approximately 1% of
t he undesired isoner canbe delécted by NVR The
Melting points are neasured using Differenti al

w8 TR PReD Arcefaes Jesabeiin Spami Bl ednOre (Gregt Jo0. 55, 4822

whief afIBldetibePial (RSYRILEEL itpdaee. Apout 2 g of sampl e
is heated 57mn in a"loosely closed pan under nitrogen

flow. SYNTHESIS Synthesis of key starting materi al

Co nd S.syn ised fromlV by reduction with
Egample i oél d’r‘im@%ﬁ'% %‘eﬁgﬁé)sﬁn@haeépphwhadmlr@w&bx pseefrhiral

in Bges J hrBﬁQto 1983, 26, 935, using ethanol as

sol vent, and orrming the reaction at approxi mtely

Race@ic Bwtﬁhclﬂmmﬁaphrmhylimian- ldels@f)i(#8Dgraths By essobled dly prebarative
Med. Chegﬁ 1995, 38, 438054392. Conpound |V was
clggmafﬁggap rédlsm.g@rﬁﬁlmlyl’r@m WD elnana 00§r B el IOum at 40 °C.

ASGL t

MX 32 hi Wﬁgedhaga S0 é%%ralt S l’glteaon 01 @9 A8 9%%02 op i8 pérformed using

a UNedea@:ﬂ:or AE28Tavh.€THe radeniib eh‘zbﬁolw R is injected as a 50,000 ppm solution in
(1S, 3 3 6-chl or o- 3- henyllndan ol (Va) by use of

meﬁlftﬁlpqi; Qmd tsrinics flg@ Rl 928 min. All the fractions, which contain the

tlt‘fé’\éoq?@bg E)Aﬁﬂlgi}lg%g%%@yg %Irtlo&l 1{1%) V%ceé%' ?9&% g}%msgd an% evaporated to
sE?Ab;HF K(réthry@aﬁ&hﬂéﬂﬁoll@@é‘d‘by‘ @ythgd @ Paduo” Q"ﬂ(ﬁt 4’%1&3220 grams

Met hanol is used as nobile phasé at a flow rate of 190

asrAl sohnElementebanalysisi and pEYIRonfoim to ithestrctuve, dlat mn‘oomauc excess is

h‘%ﬁﬁﬁq@%‘l %/e S‘igf%%ﬁm%é’t ‘?ﬁ‘é‘ﬂgﬁ%@oﬁ]p“ +44H1?°tcf@ o don”: 000

intervals of 28 mn. AU the fractions, which contain
the title conmpound with nore than 98%enantiomsric

Exampled b a&ymthesistﬂfr(b%ﬁ&)ad—chlmpdr-p\hmylihdanklyﬂQVa) b usegofa
rotary evagg&lil Ll‘;‘l | owed by drying "in vacuo" at 40
C. Yiel d #gpmgtgresoldion 5o/ d. El enental analysis and
NI\/R conformto the structure, ¢he enantioneric excess

? cl
O Novozym435 ct A
0 . ()
vmylbutyrate 7
! toluene : Q

\% , Va

Compound V (5g, 20.4 mmol) is dissolved in 150 ml anhydrous toluene. 0.5 g Novozym
435 (Candida Antarctica lipase B) (Novozymes A/S, Fluka Cat.-No. 73940) is added
followed by vinylbutyrate (13 ml, 102.2 mmol). The mixture is stirred using mechanical
stirrer at 21 °C. After 1 day, an additional 0.5 g Novozym 435 is added. After 4 days ata
conversion of 54%, the mixture is filtered and concentrated in vacuo to obtain an oil
containing a mixture of (1R, 3R)-cis-6-chloro-3-phenylindan-1-ol-butyrate ester and desired
compound Va with an enantiomeric excess of 99.2% (99.6% compound Va and 0.4% (1R,
3R)- cis-6-chloro-3-phenylindan-1-ol).
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hi gher than 98% according to chiral HPLC, [a] 20 +44.5
(c=1.0, nethanol). Exanple b Synthesis of

W@ k®588Pe6- chl or 0- 3- phenyl i ndan-1 -0l (Va) by uRBET/DK2004/000546
enzymatic resol ution Novozym 435 vinyl butyrate tol uene
V Va Conpound V (5g, 20.4 mmoi?) is dissolved in 150m
anhydrous toluene. 0.5 g Novozym 435 (Candi da
Antarctica |lipase B) (Novozynes AJS, Fluka Cat- No.
73940) is added followed by vinylbutyrate (13 m,

RGP TSI g S S AL

Clse(l 8 39)rb4Boro-3-pheudthdam tod (V) (@64 granis) abtainey as Qéseﬁb&f in
54%. t he 'xiu is filtered and concentrated in vacuo

Examilpdaisisse V@Fl ﬁn CHE (45 Minply ard eqoled toe5> %} Thiqryl chloride (119 grams)

. - 3- tagans | - ol - but yr ter_.and .

AR AE s En PR LR ol o) B 188 s simed

at38ord YerhBRatbiféd wermight) tee\(20G8Ylis Adddd to HIR reddon mixture. When the ice
ci s- 6-chl or o- 3- phenyl i ndan- -ol ). Exanple 2 Synthesis

hagmqlied thegyatgr phage th) anddhe ongaria phased Bharewpparaiash@nyl the organic

. -.6-¢chl - 3-nh . - - 4 ..
pife b w0 LR B P tengie 0P SR st
bitarbdidfe pHdsE Tt poraibitled Mdtharhtérphase A adfiticdny pHOMWathis8&um

(119 grans) is added dropwi se as a solution in THF

hydseyids28%vand usedh iy el the orpanic phiass Brpnaeageini Thetesvltiog water

. ' | 100 i §.added .
oo {QRIARERERT. Hhde B 86 sTrBib bl ool i € feea win
ethiyltaestatehBlxecthl)acaard phie i9t@abined MiAIRe ¢iBinid hRase B, dried with
separated, and the organic phase B is washed tw ce )
magnesiugbyulphate andewpoistad te drmesrsing DOy Eyapomter, givitig the title

' re ihhed wt.h ter phas Y s
o 308 SRR R0 MSu G S R past il boo R aER 3, Gurams
ratio 7023 hcédrg¢inot@IME. phase B once again. The resulting

wat er phase (C) and the organi c phase B are separat ed,

and the water phase Cis extracted wth
Example3  Synthesis of 3,3-dimethylpiperazin-2-one
Potassium carbonate (390 grams) and ethylene diamine (1001 grams) are stirred with
toluene (1.501). A solution of ethyl 2-bromoisobutyrate (500 grams) in toluene (750 ml) is
added. The suspension is heated to reflux over night, and filtered. The filter cake is washed
with toluene (500 ml). The combined filtrates (volume 4.0 1) are heated on a water bath and
distilled at 0.3 atm. using a Claisen apparatus; first 1200 ml distillate is collected at 35 °C
(the temperature in the mixture is 75 °C). More toluene is added (600 ml), and another 1200
ml distillate is collected at 76 °C (the temperature in the mixture is 80 °C). Toluene (750 ml)
is added again, and 1100 m! of distillate is collected at 66 °C (temperature in the mixture 71
°C). The mixture is stirred on an ice bath and inoculated, whereby the product precipitates.
The product is isolated by ﬁltratibn, washed 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
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ethyl acetate. The ethyl acetate phase is conbi ned

Wi th the organic phase B, dried with magnesi um
w@iophatoe; and evaporated to dryness using a rPCEDK2004/000546

evaporator, giving the title conpound as an oil. Yield

240 grans, which is used direé&ly in the exanple 5.

Csl'trans ratio 77:23 according to NVR Exanple 3

A BHRRESH 55 R et e A i 465 D el tevghusrgtnen (TH)
(6a1kg) &the&téd!@o 50-60 °¢. Célﬁﬁgﬁ sﬁéhtﬁpmiaeap‘scﬁ%c#fe 'I?I%(g{) ngg {Q%Jurred under

2- bronoj sobutyrate (500 grans) 1nt
niffagRse andriid I Hy é%ﬁéhg iromsaleblb plstieibag) fioaf Chiomandyrs bkﬂc&h; whlch gives

g%% reﬁ filter cak shed with tolue
% o n%“&l ne %as FRAVoPieh E%Se@a omgredLiAlI: is adled (a total of 3.0
keh ool 2blOR uBed)Pdill thd RdbeRfifte fise froh 99 *Blto B0 e B Mhusd'S dixoterm.

a C ai sen apparatus; first 1 ate
Tl‘@(ﬂollél@p@@ 3,§fd18®t}@1;ﬁpdrezlnémnaad&ed slowly beerd mmr & 41559 °C. The

su{;%agi%wswsg '%ﬂo el'r bmgcﬂt g§ g@glgqt %e@gtquer@q’%t) h’lghre mixture is
cobﬁﬂpﬁfd&ifétéle(B'lﬁlstahﬁecm\?& H{f@h uts %?ﬁ%xg tl}-gggllﬂgé}gtu?egg 3?\@ g)S °C (it is

i s added agai n, and 100m o di's

neggss@B taeddl avither jatket eniperdtive of 0XCYrRhed Sodhm h%&xﬂ@@ §9£3.50 kg)
and i nocul ated, whereby the

s iR ! BB L L. SPalnioRcserseD e Siica( imgdded over halfan
hofnL {cobiid Ri2esswRI N iy ﬁlik&&:‘e Y%‘&P’%d 1@?9n1@{m@§%elom togdl. | #er agent

in a vacuum ovéen at 50
Cetit 64 leg)nmd@zrlpaqdethamlm ST ﬁuereummtalcakeem twaghddwith THF (40 kg).

T Stcrg i gt e ﬁ?zil':fgq %E F?ﬁ‘ieﬂé& f?xg F%xc‘ggr until the temperature in the reactor is
703C Qdﬂtlﬂﬁidﬂyt&ﬁbﬂﬁfu?@éi@"(% GaS @gﬂ §n%a12 %‘ﬁlg g?m%ﬂ-‘:{lge li%lfg% ¢ further

tetrahydr of uran (THF)
coggenfratgd an sirpighiarioy tmarqalr@mna&@l 111 1. GihallSF Hhe (fiQuikeoi} fﬂa§t1onally

re er, n|tr and H4 (250 g in a soluble
d‘% 18@ #4 agm ICTIE PEFS é‘ﬁéﬂ%ﬂ pryp ‘il% lwlé@red %1@-&1 gG VEigldgd.3 kg
(7p%pngQbﬁz,hggwgg cﬁg er gas evol ution has ceased,
iIs a geg 2

nore L1AI atotal of 3.0 kg, 79.1 nol, is
used), and the tenperature rises from22 Cto 50 C

ExSE16, e SHYMBHS 6F ar - S0aS) s hlaed Ricalindann by Ds,3-

it S i A e
Cigr( 18 38)-8,5-dichloro-1-phenylindan (VI, LG=CI) (240 g) is dissolved in butan-2-one
(1800 ml). Potassium carbonate (272 g) and 2,2-dimethyl piperazine (prepared in Example
4) (113 g) are added and the mixture is heated at reflux temperature for 40 h. To the reaction
mixture is added diethyl ether (2 1) and hydrochloric acid (1M, 6 1). The phases are
separated, and pH in the water phase is lowered from 8 to 1 with concentrated hydrochloric
acid. The water phase is used to wash the organic phase once again in order to ensure, that
all product is in the water phase. Sodium hydroxide (28%) is added to the water phase until
pH is 10, and the water phase is extracted twice with diethyl ether (2 1). The diethyl ether
extracts are combined, dried with sodium sulphate, and evaporated to dryness using a rotary
evaporator. Yield 251 grams of the title compound as an oil. Cis/trans ratio, 82:18 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
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cool ed, and water (3 1) is added over two hours,

keeping the tenperature below 25 C (it is necessary to
weomb/oviodh a j acket tenperature of 0 C). Then BCHDER004/000546

hydr oxi de (15% 3.50 kg) is added over 20 m nutes at

23 C, cooling necessary. Moregnvater ( ) is added over

half an hour (cool i ng necessary), and the mxture is

irred over u{J nitrogen. Filter agent Celit
d.rﬂesE g8 rgta’é’a“d’éa ag)ﬁ‘d lﬁﬁ{el%ﬁrﬁ% pEtheditleicpmppantl aspmeil (cis/trans

rafib] 90RT0 %Bﬂlﬁgstom dl’H@'otlg EE'E?I &Pink @ oira%ﬂ ?@Fbapﬁ go this solution

filtrates are concetrate hé reac
is nddnoler wlutioa dfmaldie acid actthandl so A 3CThe testilitihl atik@re is stirred at room

e BORGES i 6oHE et e ?cggsg?ogcim%?a%rsgm"eae?%nbcyeﬁéritfons The volume of
etl‘i‘eﬁx%[ ﬂ’%(ﬁ%%& b¥d andihd? BhicH of é G %t)étléj&ﬁl 8tseflh gci %gnal | %/%hd (no cis

di stil at mospheric sure,
isaroérie dttectechaccbﬁﬁngﬂfto(NI\M) of the&fc& d@mpbﬁﬁﬂ/@Enaﬁ{&ﬁl&mcés%ﬁs >99%,

ththe Exanpl e 5 Synt hesi s of
V\fﬁmgme(f ff’ﬁ%eéj Wmomn%wgmé struetiEe- | -yl ) - 3, 3-
di met hyl pi perazi ni um ( Conpound 1) hydrogen mal eat e
salt Ow(7,S;3S)-3,5-dichloro-I-rhenylindan (VI,

Exa@nile)y ( Bi@tigdsisiof Chmspalnded i n but an- 2-one (1800 m).
Pqt assi mcar&onate (272 g) and 2, 2-di neth

A Bixres thng(lp é&éﬁb@-cb@r mhgmémdyn-(l -8)-38- cémethahb@i@chmmum

PRS0 e i SRR B
and nthyh yabtae (F50mly isstindd @t Mdomliempdfagure ﬁﬁ%@ﬁnﬁr The phases are

aratsﬁh and pH. in the water ghase is |lowered from8
sepaalgcygng e, aieaRhagecs exiastestwith ethy] agstate orbheaarat Bre combined

h h
or B b 4 Sl Ry AR e ROTAR PR Tt and

evigitasted toShethessimybnoxyidrl 1, Q%Si f A MRMR eOmplies Wak Bfe structure.
phase until pHis 10, and the water phase is extracted

twice wwth diethyl ether ( 1). The diethyl ether

EEHIET s SEhs R AP L AR (R IO S Es B ok o
251_ gr arrmméthmﬁpémhhmxﬁ Naadna; ) Afinftate safd S/ trans
ratio, 82:18 according to N The crude oil (ca. 20

grans) was further purified by flash chromat ogr aphy on
A SR Ry S e R P pRe e e e
(ot&maﬁrbasadesmbem iR kgargsla 6% (108) it BRsdIVEd B a‘é%ﬁ@ﬂ'@@ ). B this solution
is added a%(l)ﬁx{ugrrl gfn fsumarlc acid in ethanol until pH of the resulting solution is 4. The
resulting mixture is cooled in an ice bath for 1.5 hours whereby a precipitate is formed. The
solid compound is collected by filtration. The compound was dried in vacuo giving a white
solid compound (1.0 g). Enantiomeric excess is >99%. Melting point 193-196 °C. NMR

complies with the structure.
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rati o, 90:10 according to NWR). The oil is dissolved
in ethanol (100 M), and to this solution is added a
w@odoaniem of maleic acid in ethanol to pH 3. TPEI/DK2004/000546
resulting mxture is stirred at roomtenperature for
hours, and the forned precipijgte is collected by
filtration. The volune of ethanol is reduced and
not her batch of precipitate is collected. Yield 3.5
CHim$h solid (no cis isomer is detected according to
NVR) of the title conmpound. Enantioneric excess is
>09% Melting point 175-178 C. NVR conplies with the
1 st r u&tcun@ouﬁk _aﬁ'ﬁcbrﬁuﬁa @ompeadd, ohnlpIPRITS-4- c}ﬂofﬂ-%bﬁé@hndan-l-
é ?,.3S) - 6-chl or o- 3- phenyllndan-
-yI )Y1)53§ mﬁﬁwwpegaw azi mum hydr ogen nal eate (1) (9.9
grams), concentrated aqueous agmonia (100 m), brine
(150 M) and ethyl acetate {250 m) is stirred at room
tenperature for 30 mn. The/phases are separated, and
t he agueous phase is extracted mth ethyl acetate once
nmore. The conbi ned organic es are washed with
brine, dried over g i umsisul phate, filtered and
evaporated to dryness NO. Yield 7.5 grans of
oil. NVR conplies wt ‘ructure. Exanple 7
Synt hesi s of
*ra"s-1-((l117?,3)-6-chl oro- 3-
di met hyl pi per azi ni um ( Conpad ) fumarate salt A
solution oftransA-((I R, 3S)-&=egH[ 0
0- 3t - phQnyl i ndanA-yl)-3 -dinQihylp Qaznri Q (obtai ned
as descrjbed in exanple 6) (1 g) is dissolved in
acetBisalt theseqf ) . To this solution is added a sol ution
of fumaric acid in ethanol until pH of the resulting
solution is 4. The resulting mxture is cooled in an
2.i ce Tirtdonfpound br HOLUTSlaMEr s AbBERGIRIfuad.e i s forned.
The solid conpound is collected by f||trat|on The
conpound was drled in vacuo giving a white SO|Id

5o i leefid < FRBDL TSR 8 fghort’s MLt il 1 or 2

St r yedeithee vﬁlﬁdtﬂ@ast]en hﬁﬁﬂ&@&'ﬁ&ll?facé feﬂﬂél &rﬁ&oﬁﬁ&%@ﬂhent
?r"s4- ((I R 3S)-6-chl oro- 3-phenyli ndan- |

- di et hyl pi per azi ne)

nyl i ndan-1-yl)-3, 3-

4. The pharmaceutical composition according to claim 3 wherein the enantiomeric

excess of Compound I is at least 90%, at least 96%, or at least 98%.

5. A compound or salt of claim 1 or 2 for use in medicine.

6. Use of a compound or salt of claim 1 or 2 in the preparation of a medicament for the
treatment of a disease selected from the group consisting of a disease involving
psychotic symptoms, schizophrenia, anxiety disorders, affective disorders including
depression, sleep disturbances, migraine, neuroleptic-induced parkinsonism, and

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

7. Use of claim 6 in the preparation of a medicament for the treatment of schizophrenia

or other psychotic disorders.
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or a salt thereof. 2. The conpound or salt of claim1
bei ng substantially pure. 3. A pharnmaceuti cal
W@ 0Up0si90i on conpri sing the conmpound or salt OPCTDERIMMA00546
or 2 together with at | east one pharmaceutically
acceptable carrier, filler or3ldiluent. 4. The
phar maceuti cal conposition according to claim3
wherei n the enantioneric excess of Corrpound I is at
|l east 90% at |east 96% or at |east 98%
8.CoONPd¢ f r
6. Loy TP 1R oSO of A pe bent 61 E@ finfenf G one or more
pr epdr apdstivesf sypmptetisc ameativd osynt}hmn’s r ead n’&ff}iressfvea symptoms of
|seaﬁ ﬁﬁ_l ected fromthe group consisting of a
di seSSERH Pt vi ng psychotic synptons, schi zophreni a,
anxi ety disorders, affective dlsorders i ncl udi ng
depression, sleep disturbances, mgraine,
9. n eu rldﬂee}ftai comipodnt eldsaﬂi‘arf lciatimdnorin the Prephration of & AledRhment for the
cocalne abyse, otlne abuse, or al cohol  abuse.
7 lyé"é mit php mH@eEfsﬁ salestask diom e ogtoRp acomsigting rafnSchizophrenia,

for gcﬁﬁof»ﬁr@ﬁ%fﬁpm%r&%h'%ﬁ?m%@t ﬂee Bis@hdien é?lgs\fn&{é? t]51sorder Brief

di sorders. 8. Use o aim repafa |

mediBspeietit Dignrddrh$haredcRdyoiotic Difordeg aed mabiagn 6fpolar disorder.
positives synptons, negative synptons and depressive
synptons of schizophrenia. 9. Use of a corrpound or

1052l tThefysE E@do?alﬂ% chear?y SIS &2 e\%t% Of c%méae pnd or salt thereof is in

medi canment for treat nent o©f a di sease

f r orthe foem @f @ pharmositivhl cugnpksitiSalas deffydanichim 4.
Schi zophreni form Di sorder, Schizoaffective D sorder,
Del usi onal Disorder, Bri ef Psychotic Di sor der Shar ed

11?33’9{‘9{&15&[}”0? 359 HeatnfRf o%néh as@ s?lI @8@% o%ﬁ)%é a(ioasmtmg of a

he use accor I Ng O any of C

comdmaaué leOlS’&igt piybl&lftﬁ:oﬁymlﬁomﬁl §dh&obﬁzfeﬁia0fanﬁety dlsorders affective
har mac UtIC(fl conposi tion as defined in claim4.
A mEPRBIER Gicluding PR slep diseibassse migrses, eruaurqlmc-mduced

t he erk%BmQﬁ)Jh B ?bhgleg d&grd%r g')(lsggtac)s?%%lpg la%ql,gxg cﬁ# or alcohol

renra, a
abuse comprising administering a therapeutically effective amount of the compound

or salt as defined in claim 1 or 2.

12.  The method of claim 11 for the treatment of schizophrenia or other psychotic

disorders.

13.  The method of claim 12 for the treatment of one or more of: positives symptoms,

negative symptoms and depressive symptoms of schizophrenia.

14. 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 the

compound or salt as defined in claim 1 or 2.
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di sorders including depression, sleep disturbances,

m grai ne, neurol eptic-induced parkinsonism or abuse
waelk®@snd®ns, e.g. cocai ne abuse, nicotine abusePCDDK2004/000546

al cohol abuse, conpri-sing adm nistering a

therapeutically effective anddnt of the conpound or

salt as defined in claiml1l or 2. 12. The nethod of

| ai t i zophreni,a or ot her ]
1) ol iod s Gy O, Sl RRAA RIS 4 B e it
t he Ganeptud dior @ kalothereof isyolreafed vﬁﬂﬁé&éﬁ’rﬁ&i?&fﬁ@?ﬁ@ﬂs ’

negati ve synptons and depressive synptons o
schi zophrenia. 14. A nethod for the treatnent of a

di s ed. . e _greup consj sti .of

16 2 Se i I8 WP B eBRaCieeed Sl Compound I or a s
Schitamedfliealss weattll sahdeleastldab dtHePARMicHSRY der, Bri ef
Psychotic Disorder, Shared Psychotic D sorder, and
mani a i n bi polar disorder, conprising adm nistering a

her | cal | ffective amunt of the caonpound or

17t's al tﬂgs '(Lie?(f‘éncé%rd%}g 028y ﬂf Glaigps .'!Lé.whﬁr%ts‘ﬁ Gompewdprsalt thereof
to dniy thé foemaiMBphbindedutiodd 858 dkid | i ed
with Cbnpoundfﬁqgr a sgft the?eé#ﬂﬁ§Q§F§§P%¥%%F§% with

ot her nedi canent(s). 16. The nmethod of claim12,
und | or a salt

wher,ej pat i t.r.eat wi t.h Co | ! ]

18 hefb‘e%@“é‘g%& ‘§‘8”fe¢fs6é?hé%m' 'SIFF‘%{{‘HCF% VD ks digpatiapipiperazine or a salt
med ileass iér usd Tn mEARd¥et hod according to any of clains
1-16, wherein said conpound or salt thereof is in the
formof a pharnaceutical conposition as defined in

cl ai 18. ..A .conmpound .. )
190 PRt SORREHPR Froprsing fhp compounchen sieisém 48 together
| newith akleadd dnetph@ieRbutl@lly YSRplaBleBAL S %l?er of Qiludht.
phar maceuti cal conposition coFrprl si ng the conpound or
salt of claimtogether with at |east one

hagqmceutical | y. acceptabl e carrier, filler or .
20’8i | Qg?,pfaf@_mp@gﬁd of Sajpe ﬁlﬁ%ﬁg 1g the; prepargtion 0fp medicameat for the
re j fdi ' t f . . .
Pr egadtalehOBf @ dlgeafg@gélgé’cﬁaé Hord Ye %{)&ﬁxgi é;o?x?l{rs]{gﬁ%%)f ga difease involving

di sease selecte romt group
di spsyshotinspinptomes, schizophrenia (e.g. one or more of positives symptoms,

negative symptoms and depressive symptoms of schizophrenia), Schizophreniform
Disorder, Schizoaffective Disorder, Delusional Disorder, Brief Psychotic Disorder,
Shared Psychotic Disorder, mania in bipolar disorder, anxiety disorders, affective
disorders including depression, sleep disturbances, migraine, neuroleptic-induced

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

21. A method for the treatment of a disease selected from the group consisting of a
disease involving psychotic symptoms, schizophrenia (e.g. one or more of positives
symptoms, negative symptoms and depressive symptoms of schizophrenia),
Schizophreniform Disorder, Schizoaffective Disorder, Delusional Disorder, Brief
Psychotic Disorder, Shared Psychotic Disorder, mania in bipolar disorder, anxiety
disorders, affective disorders including depression, sleep disturbances, migraine,

neuroleptic-induced parkinsonism, abuse disorders, e.g. cocaine abuse, nicotine
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psychotic synptons, schizophrenia (e.g. one or nore of
positives synptons, negative synptons and depressive

waupoH sl of schi zophreni a), Schi zophreni f or m BEBDKA@H/000546

Schi zoaffective Disorder, Delusional Disorder, Brief
Psychotic Di sorder, Shared Ps3achotic Disorder, mania
i n bipolar disorder, anxiety disorders, affective

dis ' [ 25Si on,. sl ee [ sturbances,. .
0 S shith, U5RERTEL 0P8 S EhH AR v amoun
di s arfasompoandlor wlteaidefndddHeRimnigcot i ne abuse, or

al cohol abuse. 21. A nethod for the treatnent of a
di sease selected fromthe group consisting of a

e SRS P BFNEAL 4 PRI el EJEBRGRA ) or o s

23.

24.

25.

Sy NMHherest, aRBicHeRERBET YnS iRt @i®erSbonS6HiaZ )
Schi zophr eni f or m Di sor delfr, Schi z%af Pect iavgg%g)glc%gé)?,fomula Va

Del (SpBparndlabindés-condiginetiosy th ebinpomidsafifdmiyla Ghalieeein I and Va
Psy%gg&h§Hngorder, mani a i n bipolar disorder, anxiety

di sorders, %ffective disorders i ncl udi ng depressi on,

sl eep di sturbances, migrai ne, neurol eptic-induced

par ki nsoni sm ab qgsorders, e.g. cocai ne abuse,

ni coti neabuse, or @l cohol abuse, conpri sing

adm nistering a th rgéZutically ef fective anount of a
conpound or salt asNdefined in claim18. 22oy4A net hod

for manuf &turrg & conpound of fgrmla | onpound |)

or a salt the Wi ch nmet hod conp 8%~ cQNver si on
mul a Va ( Corrpoun
cw configuration to\the conmpound of fo
| andva are as fol
22, conprising con
ci sal cohol of for Va to a suitable | eawng group
LG resulting in the conpound &b fornula VI. 24VaThe
met hod of claim 23, wherein LGis a halogen, e.g. C
or Br, preferably O, or a sul phonate.

The method of claim 22, comprising conversion of the alcohol group of the cis-

alcohol of formula Va to a suitable leaving group LG, resulting in the compound of
formula VI.

(VD

The method of claim 23, wherein LG is a halogen, e.g. Cl or Br, preferably Cl, or a

sulphonate.

The method of any of claims 22-24, wherein Compound VI is precipitated from a

suitable solvent.
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25. The nethod of any of clains 22-24, wherein
Conpound VI is precipitated froma suitable

wa@eisend9P6. The net hod of claim25, wherein LET/PK2004/000546
hal ogen, preferably O, and the solvent is an al kane,
e.g. heptane. 27. The nethod 3 any of clains 22-26,
wherein Conpound VI is reacted with 2, 2-

b nd I.
26 PR BOE oP €S 50 B 6 S alngen. ireCRbuce and hesolvent i
as ansdlkdnad.@ eplahe, €. 9. a salt of an organic acid,

such as an organic diacid. 29. The nethod of claim 28,
wherein the forned salt is a fumarate salt or a

I t I f Co d 0., The nmet hod of any
277 o 38 R SRR 22-28ab Compot VUi spaeled with 22-
'prﬁlﬁéﬂt@l@u%r&lﬂytH%bﬁYﬁ ebagoarime (V1), wherein PGis

a protection group, e.g. selected fromthe group of
phenylnethoxycarbonyl tert but yl oxycar bonyl ,

28e t E%Cargof %/tlo&{l 27 \yﬁ{é? 1n gﬁﬁggﬁ%%@w@g asEngyéablg salt, e.g. a

V| | lsalt f ﬁp&%hlﬁc Q&HPQMH ds by %ﬁ'& %k:{élcpo mpound VI and

VIl are as follows: (VIII) met hod for the
preparati on of Conmpound | or a salt thereof conpri sing
npound VI

rea n ound of farmula Via
2% or c‘fkﬁ htfigdest; Qatpy ?8: hege1n ﬂlﬂ f%arlﬁ%ﬁaﬁyl% Mﬁ aalt gpa maleate salt
et kedofpoutd'e Preparation of Conmpound I or a salt
t hereof cConprising reacting a conpound of formula Via
| Ch (Via)

30.  The method of any of claims 22-26, comprising

- reacting Compound VI with 1-protected 2,2-dimethylpiperazine (VII), wherein
PG is a protection group, e.g. selected from the group of phenylmethoxycarbonyl,
' tert-butyloxycarbonyl, ethoxycarbonyl, and benzyl,
thereby obtaining a compound of formula VIII; and
- deprotecting Compound VIII to obtain Compound I,

wherein Compound VII and VIII are as follows:

(Vi)

31. A method for the preparation of Compound I or a salt thereof comprising reacting a
compound of formula VIa (i.e. Compound VI for which LG is Cl) with 2,2-

dimethylpiperazine.
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with 2,2-di met hyl pi perazine in presence of a base. 33.
The nmet hod of any of clains 22-32, wherein ConpoundVa
w0 g008bt@dned by enzymatical resol ution of ConpPCHTKA04/000546

35

32. A method for the preparation of Compound I or a salt thereof comprising reacting a

compound of formula VIa

ROY
)

(Via)

with 2,2-dimethylpiperazine in presence of a base.

33.  The method of any of claims 22-32, WhereinCompound Va is obtained by
enzymatical resolution of Compound V.



